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Plus Ça Change, Plus C’est Pareil
“The more things change, the more they stay the same.”

Wealth Maximization Should Be Management’s Prime Goal

• The correlation between return spreads and
valuation is strong.

• The market recognizes and rewards high-
return businesses.

• Analysts can gain a greater edge by under-
standing capital allocation than by predicting
earnings.

• Managements must focus on maximizing
shareholder value.

ROIC

Valuation

Capital
Allocation
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Introduction

Gaining a competitive advantage in the investing
business is certainly challenging. To tackle this
problem, an analyst must first clearly understand
what the market cares about and then decipher the
drivers of shareholder wealth. Further, only to the
extent that these value drivers are different from, or
tangential to, the day-to-day investment chatter can
they be considered of incremental informational or
analytical value.

This report seeks to outline a solution to this invest-
ing challenge. We have attempted to do this in a few
steps. First, we use basic statistical tools to under-
stand the elements that best explain valuation in the
packaged food industry. We then consider what our
empirical evidence says about stock market behav-
ior. Finally, we outline the facets of value that
should be the focus of managers and investors alike.

Our conclusion also serves as our title: translated
into English, it simply means “the more things
change, the more they stay the same.” That is,
companies can partake in M&A, write-offs, restruc-
turing programs, strategic repositionings, and
accounting chicanery, but at the end of the day what
matters is a company’s ability to generate satisfac-
tory cash returns on the capital it employs. Doing so
consistently in the face of a rapidly changing busi-
ness world requires hard work, foresight, and
discipline. The philosopher Baruch Spinoza’s words
ring true for managers: “All things excellent are as
difficult as they are rare.”

Study Results

We performed a regression analysis on packaged
food industry data for 1995, 1990, and 1985 using
the return on invested capital (ROIC) versus
weighted average cost of capital (WACC) spread as
the independent variable, and enterprise value to
invested capital as the dependent variable. As fi-
nance theory (and common sense) would suggest,
our results show that the correlation between return
spreads and valuation was quite strong over a
ten-year measurement period. As important, the
t-statistics were impressive, demonstrating that the
model has substantial explanatory power. Table 1
summarizes our r-squared and t-statistic findings,
and Charts1-3 show the actual plots. Further, all of

the empirical work we have done suggests that the
ROIC to WACC spread is a better indicator of
valuation than other widely used value proxies, in-
cluding earnings per share growth and return on
equity.1

Table 1
Return Spreads Correlate Well with Valuation
Year R-squared t-statistic
1995 88% 10.3
1990 55 3.5
1985 80 6.7
Source: Published data, CS First Boston estimates.

There are two other noteworthy points about our
results. First is that the y-intercept (the enterprise
value/invested capital at a zero spread) remained
stable over the decade we tracked. Second, the slope
of the regression line steepened over the measured
time series. We hypothesize why these conditions
have emerged:

• The y-intercept—the point where the return on
capital equals the cost of capital—remained nearly
constant at about 1.6 times enterprise value to in-
vested capital over the three measurement periods.
(In theory, if the ROIC equals WACC, the enter-
prise value should equal 1.0 times invested capital.)
We believe there are two potential explanations for
this observation. The first is that invested capital
may be understated as the result of inflation. As-
suming that the average life of fixed assets for a
food company is roughly five years—depreciation
regularly represents 10% of net property plant and
equipment in the industry—and that inflation equals
3%, invested capital may be understated by 15-
20%. This observation, when coupled with the the-
sis that the market’s view of the industry has not
changed dramatically in the measured period, ex-
plains both the y-intercept’s above-1.0 multiple and
its consistency. Second, we believe the market is
likely impounding future value creation, meaning
that the present value of growth opportunities has
had a positive value. This may not be an unreason-
able assumption in an industry that has had, on
balance, returns that exceed the cost of capital dur-
ing the past decade.

                                                       
1See “Packaged Food Industry Rate of Return
Analysis,” July 1994.
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• The slope of the regression line has steepened
over the ten-year measurement period. This means
that for any given positive ROIC-WACC spread,
the multiple of enterprise value to invested capital
has become higher over time; given a negative
ROIC-WACC spread, the multiple of enterprise
value to invested capital trends lower over time.
Again, note that the y-intercept has not changed. We
believe there are two plausible explanations for this.
First, we sense there might be a “rich get richer and
poor get poorer” phenomenon, justifying the fact
that high-return companies are enjoying higher rela-
tive valuations and low-return companies are
receiving lower multiples. In finance terms, we
might say that the “competitive advantage period” is
deemed to be expanding for the best competitively
positioned companies, and shrinking for weak return
businesses.2 Second, lower interest rates—expressed
more specifically in our analysis as a lower
weighted average cost of capital—have had a mag-
nifying affect on enterprise value to invested capital
multiples (see Table 2).

Table 2
How ROIC/WACC Ratio Defines Multiples

1985 1990 1995
ROIC-WACC spread 4.0% 4.0% 4.0%
Enterprise value/invested capital 2.05 2.36 2.52
Source: Company published data, CS First Boston estimates.

Stated differently, when the ROIC to WACC spread
is positive and constant, the enterprise value to in-
vested capital ratio will increase as WACC falls.
Inversely, if the ROIC to WACC spread is negative
and constant, the enterprise value to invested capital
ratio declines as WACC falls.3 The math behind this
point is laid out in the appendix.

Although our analysis firmly suggests that the mar-
ket appreciates high-return businesses, it is incorrect
to conclude that a manager’s sole objective is to
maximize returns on invested capital. In fact, man-

                                                       
2Competitive advantage period is the time during which
a company is assumed to earn returns in excess of the
cost of capital on incremental projects.
3The author is indebted to Charlie Wolf for clarifying
this point.  In determining the enterprise value/invested
capital relationship, the ratio of ROIC to WACC is the
key variable, not necessarily the spread itself.

agement’s prime goal should be to maximize the
difference between enterprise value and invested
capital.

Table 3 outlines why this point is valid. Assume an
all-equity financed company has two strategy op-
tions. It can either continue on its present course
(scenario A), delivering $20 of earnings on a $100
invested capital base, or invest an additional $100
into its business at an incremental rate of return of
15% (scenario B). Assuming a 10% cost of capital
and 20 shares outstanding, the business is worth
$20 per share under scenario A, with a price-to-
book ratio of 2.0 times and an ROIC of 20%. Under
scenario B—assuming the capital addition was fi-
nanced by issuing shares—the ROIC, price/book
ratio and shares outstanding all get diluted. How-
ever, the value of each share rises almost 17%. This
is precisely why we believe managers should avoid
compensation programs linked solely to return on
invested capital.

Table 3
Wealth Maximization Not Tied Solely to ROIC

Scenario A Scenario B
NOPAT $20 $35
Invested capital 100 200
WACC 10% 10%
ROIC 20 17.5
Value $200 $350
Price/book 2.0 1.75
Shares outstanding 10 15
Value per share $20.00 $23.33

Message from the Market

We can draw two important conclusions about what
our evidence says about capital markets behavior.
The first is that the market recognizes and impounds
value creation by granting a multiple of invested
capital in excess of 1.0. This is often called the “$1
test.” Second, the market is consistent in this regard
over time, meaning it “cares about” returns on in-
vested capital day in, day out and year in, year out.

Warren Buffett, one of America’s most successful
investors, described the use of the “$1 test” in his
1982 Berkshire Hathaway letter to shareholders. He
wrote, “it is our job to select businesses with eco-
nomic characteristics allowing each dollar of
retained earnings to be translated eventually into at
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least a dollar of market value.”4 Buffett’s focus on
this measure was particularly appropriate in the
early 1980s, when interest rates, and hence capital
costs, were at extraordinarily high levels. The
central point is that how much or how little man-
agement invests back into the business is not as
important as the concept that all capital tied up in a
business pull its economic weight. Further, the mar-
ket generally clearly sees whether or not this is
occurring.

If Buffett’s comments from 1982 are not enough
evidence of this “$1 test” holding true over time, a
glimpse at the relationship between return spreads
and the enterprise value to invested capital ratio
brings to life the $1 test when analyzing a single
company. Chart 4 shows the year-end spreads and
enterprise value to invested capital multiples for
Quaker Oats. What stands out is that the return
spread and multiple were at their highest in fiscal
1994 and their lowest in fiscal 1995 (as a result of
the Snapple deal). Remarkably, the market simply
repriced the multiple accorded the business to adjust
to the new, low-ROIC reality. The more things
change, the more they stay the same.

Message to Management

Our overriding message to management is that
maximizing shareholder value should be its primary
goal. There are two fundamental drivers of share-
holder wealth to which managers should be
sensitive. First, there should be an unrelenting focus
on making sure that all the capital lodged in the
business generates returns in excess of the cost of
capital (or can reasonably be expected to do so),
with an eye toward returning nonproductive capital
back to shareholders. Second, managers should
constantly seek to invest in value-creating projects
and strategies. We will develop these points in more
detail.

In Roger Lowenstein’s excellent book on Warren
Buffett, the author recounts the exchange between
Buffett and the newly appointed president of Berk-
shire Hathaway, Ken Chance. It was 1965 and

                                                       
4Berkshire Letters to Shareholders, 1977-1983, p. 52.

Buffett had just taken control of Berkshire. The
stock was at $18 per share.5 Lowenstein writes:

“Then Buffett explained to Chance the basic theory
of return on investment. He didn’t particularly care
how much yarn Chance produced, or even how
much he sold. Nor was Buffett interested in the total
profit as an isolated number. What counted was the
profit as a percentage of the capital invested. That
was the yardstick by which Buffett would grade
Chance’s performance.

“To Chance, who had been reared, like most man-
agers, to think of growth as an absolute good, this
idea was new. But he grasped that is was pivotal to
Buffett’s capitalist credo, and Buffett put in terms
that Chance could understand.

“‘I’d rather have a $10 million business making 15
percent than a $100 million business making 5 per-
cent,’ Buffett said. ‘I have other places I can put
the money.’”6

Every portfolio manager should hold managers to
the same discipline, because portfolio managers do
have other places they can put the money (i.e., other
stocks). We sense that too much of the dialogue in
the investment business deals with near-term ac-
counting-based results, and that not enough
attention is paid to capital allocation.

In the same context, it is worth considering the
magnitude of capital lodged in businesses that does
not earn (or does not have the prospects of earning)
a satisfactory return. Marakon Associates, a con-
sulting firm that concentrates on value-based
performance measuring and planning, states that, in
its experience, 100% of the value created for most
companies is concentrated in less than 50% of the
capital employed.7 This figure suggests that even
within the United States—likely the most competi-
tive economy in the world—there remains
substantial opportunity to unlock value.

                                                       
5The stock rose 27% compounded annually in the sub-
sequent 30 years.
6Roger Lowenstein, Buffett: The Making of an Ameri-
can Capitalist (New York: Random House, 1995), pp.
131-132.
7McTaggart, Kontes, Mankins, The Value Imperative
(New York: The Free Press, 1994), p. 241.
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The second point, a necessary corollary to the first
point, is the importance of investing only in value-
creating projects and strategies. This seemingly ob-
vious comment has a couple of more subtle
implications. First, managers must be sensitive to
all balance sheet items that add to invested capital,
not just obvious ones like capital expenditures and
acquisitions. A good example is working capital,
which often does not get the scrutiny it deserves.
Second, we believe it is necessary to distinguish
between projects and strategies. There are times
when an investment outlay, viewed strictly on a net
present value basis, may not provide the right an-
swer in overall value creation. For example, a
company may invest in a project that is NPV nega-
tive when the alternative strategy (i.e., doing
nothing) has even less value. Hence we stress that
managers invest in strategies that maximize the
value of the firm. That noted, we believe too many
managers hide behind the cloak of “strategic” in-
vestments as they misallocate capital. Simply stated,
capital allocation, in the broadest sense of the term,
is management’s central long-term task.

Message to Analysts/Portfolio Managers

If in fact the ROIC to WACC spread (financial) is
the key driver of the enterprise value to invested
capital multiple (valuation), it would appear worth-
while to consider how an analyst might gain a
competitive advantage. We believe the proper ap-
proach to this question is to dissect the ROIC to
WACC spread into its prime components.

If one dismisses the WACC part of the equation to
simplify the analysis (and we do recognize that
value can be derived from good management of the
right-hand side of the balance sheet), ROIC moves
into the spotlight. ROIC, in turn, can be broken
down into net operating profit after taxes (NOPAT)

divided by invested capital. NOPAT correlates quite
well with earnings, and, as a result, does not appear
to be an area where an analyst can derive a sustain-
able advantage. Invested capital, however, tends to
get proportionately less attention, and hence may be
a better area for analytical focus. In other words,
analysts who dig to understand the allocation of
capital and the prospective returns on the employed
capital may be better able to appreciate future
earnings power and the direction of valuation mul-
tiples (including multiples of earnings and cash
flow).

Not surprisingly, we find that the way of gaining an
edge as an investor is identical to the method of
gaining a competitive advantage as a manager. Un-
derstand where the capital is going, how much is
going there, and at what return that capital will be
greeted. As simple as it sounds in theory, it is ex-
traordinarily difficult to pursue in practice.

N.B.:  CS First Boston Corporation may have, within the last three years,
served as a manager or co-manager of a public offering of securities for or
makes a primary market in issues of any or all of the companies mentioned.
Closing prices are as of December 11, 1995:

Campbell Soup (CPB, 59, Hold)
ConAgra (CAG, 401/8, Hold)
CPC International (CPC, 701/4, Hold)
General Mills (GIS, 551/4, Buy)
H.J. Heinz (HNZ, 327/8, Hold)
Hershey Foods (HSY, 65, Hold)
Interstate Bakeries (IBC, 211/4, Buy)
Kellogg (K, 777/8, Buy)
McCormick (MCCRK, 231/4, Buy)
Morningstar (MSTR, 8, Buy)
Nabisco Holdings Corporation (NA, 283/4, Hold)
Quaker Oats (OAT, 361/8, Buy)
Ralcorp Holdings (RAH, 241/4, Hold)
Ralston Purina (RAL, 661/4, Buy)
Sara Lee (SLE, 331/4, Hold)
Tyson Foods (TYSNA, 241/8, Hold)
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Glossary

Competitive Advantage Period (CAP)
Length of time a company can sustain returns above
its cost of capital. It is a function of internal and
external factors such as industry structure, com-
petitive position, government policy, and overall
market confidence. In a nuts and bolts sense, CAP
represents the forecast period for a discounted cash
flow model.

Economic Book Value (EBV)
The “steady state” value of the firm, or the value of
the firm assuming no incremental value will be cre-
ated. It equals the company’s most recent net
operating profit after tax (NOPAT) capitalized by
the company’s weighted average cost of capital mi-
nus debt. A price-to-economic-book-value ratio of
1.0 suggests the market expects no value creation.
Any ratio above 1.0 assumes value creation and
anything below 1.0 assumes value destruction.

Economic Value Added (EVA)
Seeks to determine the “residual” income of a com-
pany by charging NOPAT with a capital charge.
EVA can be positive only when a company’s
NOPAT is greater than the minimum return re-
quired by capital providers for the net assets the
company employs. The formula is:

NOPAT - (invested capital * WACC)

Enterprise Value
Market value of equity (shares outstanding times
stock price) plus total debt (short-term and long-
term) plus preferred stock.

Free Cash Flow (FCF)
Represents the cash that is distributable to all
claimholders. It is after tax, after capital investment
(working and fixed capital spending), but before
financing costs. Free cash flow is the difference
between NOPAT and I. FCF is the number that is
projected and discounted to a present value in a dis-
counted cash flow model.

Invested Capital
Sum of the net assets a company employs to gener-
ate its cash flows. As net assets must be financed,
invested capital may be calculated from either side
of the balance sheet. From the asset side, invested
capital equals net working capital, net PP & E,
goodwill and other operating assets.

Investment in Future Growth (I)
Represents the change in working capital, capital
expenditures (net of depreciation) and cash acquisi-
tions a company makes on an annual basis. I
represents the “fuel” a company must use to grow
its NOPAT.

Market Value Added (MVA)
The difference between a company’s market value
and its invested capital. Generally, if MVA is posi-
tive the market believes a company will generate
returns above its cost of capital.

Net Operating Profit After Tax (NOPAT)
Represents the cash profits a company would earn if
it were completely debt-free. Operating income is
reduced by adjusted taxes—which incorporate the
cash taxes paid and the value of the tax shield from
interest expense—and is increased by the amortiza-
tion of goodwill. NOPAT is the numerator for an
ROIC calculation.

Return on Invested Capital (ROIC)
Net operating profit after tax (NOPAT) divided by
average invested capital. ROIC shows a company’s
cash rate of return on the sum of capital it has put
to work. When compared to the weighted average
cost of capital, ROIC can help determine whether or
not a company is creating value for its shareholders.

Weighted Average Cost of Capital (WACC)
Reflects the opportunity cost for debt and equity
holders, weighted for their relative contribution to a
company’s capital structure. It is the minimum
economic return a company must generate to com-
pensate its debt and equity security holders for their
assumed risk.
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Table 8
Market/Book When ROIC Equals WACC
$ in millions, except per share data

Year 1 Year 2 Year 3 Year 4 Year 5 Perpetuity
Invested capital $1,000 $1,000 $1,000 $1,000 $1,000 $1,000

ROIC 12.0% 12.0% 12.0% 12.0% 12.0% 12.0%
WACC 12.0% 12.0% 12.0% 12.0% 12.0% 12.0%

EVA $0 $0 $0 $0 $0 $0
Perpetuity factor 8.333
Discount factor 0.893 0.797 0.712 0.636 0.567 4.729

If ROIC = WACC, then
PV EVA $0 $0 $0 $0 $0 $0 the level of WACC does
Sum PV EVA $0 not matter, and the
Beginning capital $1,000 market/book is always
Enterprise value $1,000 1.0.
Market/book 1.00
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Table 9
Market/Book When ROIC Is Less Than WACC
$ in millions, except per share data

Year 1 Year 2 Year 3 Year 4 Year 5 Perpetuity
Invested capital $1,000 $1,000 $1,000 $1,000 $1,000 $1,000

ROIC 9.0% 9.0% 9.0% 9.0% 9.0% 9.0%
WACC 12.0% 12.0% 12.0% 12.0% 12.0% 12.0%

EVA ($30) ($30) ($30) ($30) ($30) ($30)
Perpetuity factor 8.333
Discount factor 0.893 0.797 0.712 0.636 0.567 4.729

PV EVA ($27) ($24) ($21) ($19) ($17) ($142)
Sum PV EVA ($250)
Beginning capital $1,000
Enterprise value $750 If (ROIC-WACC) < 0 and
Market/book 0.75 remains constant, then the

market/book ratio decreases as
the WACC falls.The ratio of ROIC

Year 1 Year 2 Year 3 Year 4 Year 5 Perpetuity to WACC defines market/book,
Invested capital $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 not just the spread.

ROIC 6.0% 6.0% 6.0% 6.0% 6.0% 6.0%
WACC 9.0% 9.0% 9.0% 9.0% 9.0% 9.0%

EVA ($30) ($30) ($30) ($30) ($30) ($30)
Perpetuity factor 11.111
Discount factor 0.893 0.797 0.712 0.636 0.567 7.221

PV EVA ($27) ($24) ($21) ($19) ($17) ($217)
Sum PV EVA ($325)
Beginning capital $1,000
Enterprise value $675
Market/book 0.68
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Table 10
Market/Book When ROIC Is Greater Than WACC
$ in millions, except per share data

Year 1 Year 2 Year 3 Year 4 Year 5 Perpetuity
Invested capital $1,000 $1,000 $1,000 $1,000 $1,000 $1,000

ROIC 18.0% 18.0% 18.0% 18.0% 18.0% 18.0%
WACC 12.0% 12.0% 12.0% 12.0% 12.0% 12.0%

EVA $60 $60 $60 $60 $60 $60
Perpetuity factor 8.333
Discount factor 0.893 0.797 0.712 0.636 0.567 4.729

PV EVA $54 $48 $43 $38 $34 $284
Sum PV EVA $500
Beginning capital $1,000
Enterprise value $1,500 If (ROIC-WACC) > 0 and
Market/book 1.50 remains constant, then the

market/book ratio increases as
the WACC falls.The ratio of ROIC

Year 1 Year 2 Year 3 Year 4 Year 5 Perpetuity to WACC defines market/book,
Invested capital $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 not just the spread.

ROIC 15.0% 15.0% 15.0% 15.0% 15.0% 15.0%
WACC 9.0% 9.0% 9.0% 9.0% 9.0% 9.0%

EVA $60 $60 $60 $60 $60 $60
Perpetuity factor 11.111
Discount factor 0.893 0.797 0.712 0.636 0.567 7.221

PV EVA $54 $48 $43 $38 $34 $433
Sum PV EVA $650
Beginning capital $1,000
Enterprise value $1,650
Market/book 1.65
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In 1991, a Goldman Sachs limited partner, Barrie Wigmore, released a study that
attempted to determine what factors drove the stock market’s above-average re-
turns in the decade of the 1980s. After carefully accounting for earnings growth,
interest rate declines, M&A activity and analysts’ “too-rosy” forecasts, it appeared
a full 38% of the shareholder value created in the 1980s remained unexplained.
Dubbed the “X” factor, this mysterious driver of value left Wigmore and the Wall
Street Journal1, which published a feature article on the study, at a loss. Given
overwhelming evidence of well-functioning capital markets, it appears completely
unsatisfactory to attribute such a large component of share price performance to
some unidentifiable and seemingly inexplicable force2.

Fortunately, we believe there is an answer to this problem. However, to understand
the solution there must be a recognition that share prices are not set by capitalizing
accounting-based earnings, which are at best flawed and at worst substantially
misleading. It appears that this was precisely the paradigm under which both Mr.
Wigmore and the Wall Street Journal were operating. The focus must be on the
economic drivers of a business, which can be defined as cash flow (cash-in versus
cash-out), risk (and appropriate demanded return) and what we have dubbed
“competitive advantage period”— CAP— or how long returns above the cost of
capital will be earned. CAP is also known as “value growth duration”3 and “T”4,5

in the economic literature. CAP is also similar in concept to “fade rate.”

In this context, we believe Mr. Wigmore’s “X” factor can be explained by the
market’s extension of expectations for above-cost-of-capital returns. As Mr.
Wigmore’s analysis suggests, the length and relative change of CAP can have
a substantial impact on the value of a business and the market overall. For
example, the revision in expectations of Corporate America’s ability to generate
returns above its cost of capital is a powerful indicator that investors believed
that America was more competitive at the end of the 1980s than it was entering
the decade. This conclusion was later supported by economic analysis.

It should be noted that in a well-functioning capital market all assets, including
bonds and real estate, are valued using similar economic parameters. In the case of
bonds, for example, the coupon rate (or cash flow) is contractually set, as is the
maturity. The bond price is set so that the expected return of the security is com-
mensurate with its perceived risk. Likewise for most commercial real estate trans-
actions6. At the end of the day, the process of investing returns to the analysis of
cash flow, risk and time horizon. Since these drivers are not contractually set for
equity securities, they are by definition expectational and, in most cases, dynamic.

Remarkably, in spite of CAP’s importance in the analytical process— which we
will attempt to demonstrate below— it remains one of the most neglected compo-
nents of valuation. This lack of focus appears attributable to two main factors.
First, the vast majority of market participants attempt to understand valuation and
subsequent stock price changes using an accounting-based formula, which gener-
ally defines value as a price/earnings multiple times earnings. Thus CAP is rarely
explicitly addressed, even though most empirical evidence suggests that the stock
market deems cash flow to be more important than earnings, holds true to the
risk/reward relationship over time, and recognizes cash flows many years into the
future7.

Why CAP Matters
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Second, most companies use a forecast period for strategic planning purposes
(usually three to five years) that is substantially different from their CAP. As a
result, investor communication is geared more toward internal company-based ex-
pectations rather than external market-based expectations. If the determination of
stock prices is approached with an economically sound model, as we argue it
should be, the concept of CAP becomes immediately relevant, as we show below.

Competitive advantage period (CAP) is the time during which a company is ex-
pected to generate returns on incremental investment that exceed its cost of capital.
Economic theory suggests that competitive forces will drive returns down to the
cost of capital over time (and perhaps below it for a period). Said differently, if a
company earns above market required returns, it will attract competitors that will
accept lower returns, eventually driving industry returns lower.

The notion of CAP has been around for some time; nonetheless, not much attention
has been paid to it in the valuation literature. The concept of CAP was formalized
by Miller & Modigliani through their seminal work on valuation (1961). The
M&M equation can be summarized as follows:

Value = NOPAT + I(R-WACC)CAP
Value = WACC  +(WACC) (1+WACC)
where
NOPAT =  net operating profit after tax
WACC =  weighted average cost of capital
I =  annualized new investment in working and fixed capital
R =  rate of return on invested capital
CAP =  competitive advantage period

Rearranged, the formula reads:
CAP = (Value*WACC-NOPAT)(1+WACC)
CAP =         I(R-WACC)

These formulas have some shortcomings that make them limiting in practice, but they
demonstrate, with clarity, how CAP can be conceptualized in the valuation process.

A company’s CAP is determined by a multitude of factors, both internal and external.
On a company-specific basis, considerations such as industry structure, the company’s
competitive position within that industry, and management strategies define the
length of CAP. The structured competitive analysis framework set out by Michael
Porter can be particularly useful in this assessment8. Important external factors
include government regulations and antitrust policies. CAP can also reflect inves-
tor psychology through implied optimism/pessimism regarding a firm’s prospects.

We believe that the key determinants of CAP can be largely captured by a handful
of drivers. The first is a company’s current return on invested capital. Generally
speaking, higher ROIC businesses within an industry are the best positioned com-
petitively (reflecting scale economies, entry barriers and management execution).
As a result, it is often costlier and/or more time consuming for competitors to
wrest competitive advantage away from high-return companies. Second is the rate
of industry change. High returns in a rapidly changing sector (e.g., technology)
are unlikely to be valued as generously as high returns in a more prosaic industry
(e.g., beverages). The final driver is barriers to entry. High barriers to entry— or in
some businesses, “lock-in” and increasing returns— are central to appreciating the
sustainability of high returns on invested capital.

CAP Defined



Frontiers of Finance

– 4 –

Note that CAPs are set at the margin by self-interested, motivated and informed
investors. That is, if an implied CAP is “too short” (too long) for the shares of a
given company, astute investors will purchase (sell) those shares in an attempt to
generate excess returns. Accordingly, changes in CAP are a critical driver in
valuation. Experience shows that CAPs are rarely static, and are usually in the
process of expanding or shrinking.9

Graphically, CAP can be represented by the accompanying two figures. In Figure
1, the Y axis represents expected return spread (return on invested capital less the
cost of capital) while the X axis is time. As time goes on, competitive forces drive
returns to a level equal to the cost of capital. The shaded area under the curve,
therefore, is what the market is trying to determine, and is the basis for P/E ratios,
cash flow multiples and various rate of return measures. Figure 1 presents the
theoretical decay in excess returns as competitors are drawn into the industry.
Figure 2, on the other hand, is how we believe the market actually works. Although
value creation may occur beyond the CAP, as shown in this figure, risk-averse
investors are only willing to go so far into the future. This notion has implications
that will be explored below.

Figure 1
Theoretical Decay in Excess Returns

Figure 2
How the Market Works

A careful look at these figures also reveals that they capture the three traditional
components of a discounted cash flow model. The first is a “prestrategy,” or
“steady state”10 value— the worth of the company if no value is created. This point
is represented by the intersection of the X and Y axis. The second component is the

Competitive Forces
Drive Returns to WACCReturns

WACC

Time
*shaded area = value creation

CAP

CAP

Returns

WACC

*shaded area = value creation
Time
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value created by the company’s pursued strategy, represented by the shaded area.
Finally, there is the terminal value, which often, but not always, assumes no fur-
ther value creation. The terminal value is where the “CAP” line intersects the
X axis.

From a practical standpoint, we find that the discounted cash flow analysis done
by most analysts and strategic planners has a forecast period, or CAP, that is too
short and a terminal value that incorporates too much of the overall value. As a
result, the calculation of value becomes highly sensitive to the implicit growth as-
sumptions beyond the forecast horizon that are imbedded in the terminal value. For
example, it is not unusual for 75% or more of a company’s value to be attributable
to a terminal value. In contrast, a DCF model incorporating CAP usually has a
longer forecast horizon, all growth assumptions are explicitly stated, and the ter-
minal value is usually a modest contributor to overall value.

In a theoretical sense, the allocation of intrinsic value among the components is not
important; in real life, valuations vary widely as a result of different CAPs and
methods employed to calculate terminal value.11 To paraphrase John Maynard
Keynes, we would rather be vaguely right than precisely wrong.

We often hear that it is completely unreasonable to forecast beyond two or three
years, because “anything beyond that is guessing”12. This logic misses the point,
which is that the market often does impound cash flows beyond the near term. Ac-
cordingly, an analyst must gain an understanding of why cash flows are recognized
for so long and whether or not those cash flow expectations are reasonable.13

Our discussion so far has dwelled on those companies that generate returns above
the cost of capital, a universe which represents roughly one-third of corporate
America (another one-third are estimated to be value-neutral with the last third
value destroying).14 Two points are noteworthy about value-neutral and value-
destroying companies. First, the CAP for a value-neutral company is of little con-
sequence, since returns are assumed to be equal to the cost of capital (i.e., the sec-
ond part of the M&M formula has little or no value). Applying such performance
to either Figure 1 or Figure 2 would show little area under the curve, thus having a
minimal impact on value. Second, value-destroying companies are often tricky to
model, because many of them appear to have an “imbedded option” for better per-
formance. That is, the market is willing to pay more for these companies than one
would otherwise expect due to the possibility that the company will restructure,
and hence generate better returns in the future.15

The CAP for the U.S. stock market, as a whole, is estimated to be between 10 and
15 years. However, within that aggregate, individual company CAPs can vary
from 0-2 years to over 20 years. As a general rule, companies with low multiples
tend to have shorter CAPs (interestingly, these low multiples are accompanied by
above-market-average earnings growth in some industries). Alternatively, compa-
nies with high multiples typically have long CAPs. For example, companies like
Microsoft and Coca-Cola have CAPs well in excess of 20 years, demonstrating
their perceived market dominance, the sustainability of high returns, and the mar-
ket’s willingness to take the long view. If a substantial percentage of the value of a
company can be attributed to cash flows beyond a few years, it is difficult to argue
persuasively that the market is short-term-oriented. In turn, it follows that the fore-
cast periods used in most valuation models are not long enough.

How Long Are
CAPs and How
Should They Be
Determined?
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As we will argue below, it may be more important for the investor to try to quan-
tify CAP than to pass judgment on its correctness. As noted earlier, the compo-
nents of value are all expectational, and therefore must be considered relative to
one another and against the expectations for the business overall.

There are a number of ways of estimating CAP, but one of the most useful meth-
ods was developed by Al Rappaport16. We have chosen to borrow and slightly alter
Rappaport’s name for the technique— market-implied duration— and call it mar-
ket-implied CAP (MICAP). Determination of the MICAP has a few steps. First,
the analyst needs a proxy for unbiased market expectations as the key input into a
discounted cash flow model (we use Value Line long-term estimates). Since, by
definition, there is no value creation assumed after CAP, the model uses a perpe-
tuity assumption (NOPATCAP/WACC) for the terminal value. Next, the length of
the forecast horizon is stretched as many years as necessary to achieve the current
stock price. This period is the company’s MICAP.

Scrutiny of the MICAP determination process would correctly identify it as a cir-
cular exercise. That is, if a stock price increases without changes in cash flow
expectations and/or risk, the MICAP will necessarily expand. This in no way
weakens CAP’s value as an analytical tool, however, as the next section will ex-
plain. In fact, we believe this tight link with valuation highlights the power of in-
cluding CAP as a key tool in the analytic toolbag.

We believe that MICAPs can be key to the analytic process. For instance, a cal-
culated MICAP can be compared to previous MICAPs for the same company, an
average MICAP for the industry (if possible and appropriate), and the company’s
historical cash-on-cash return on invested capital. We have done this analysis for
the packaged food industry over the past few years, and have consistently derived
industry MICAPs in the range of 14-16 years17.

The first use for CAP in security analysis is to help translate the market expecta-
tions impounded in a share price into value drivers that are easy to understand
and assess. The value of any asset can be expressed with a limited number of
variables— in particular, cash flow, risk and CAP. As such, the analyst can hold
constant one of the three main drivers and consider what the security price is im-
plying about the other two. For example, consider the shares of the Kellogg
Company. With the shares at about $70 and a weighted average cost of capital of
11%, the market is impounding roughly 10% cash flow growth18 for about 15
years. If the analyst lowers his or her projection of CAP to 10 years, the cash flow
growth rate would have to rise just to equal the current share price. Similarly, if
the CAP were deemed to be 20 years, the implied cash flow growth rate would
decline to a rate under 10%.

Table 1
Relation of FCF, WACC and CAP for Kellogg

Estimated Estimated CAP Equity Value
Scenario FCF Growth WACC (Years) Per Share
A 10% 11% 15 $70
B >10 11 10 70
C <10 11 20 70
Source: CREDIT SUISSE FIRST BOSTON CORPORATION.

How Can CAP Be
Used for Security
Analysis?
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By breaking cash flow down into its essential drivers— including sales, margins,
capital needs and taxes— this technique can help analysts translate intuitive as-
sessments about a business into an economically correct, multidimensional frame-
work. Rappaport uses an analogy of a high jumper. The analyst has a feeling for
the future performance of the company— how “high” the business can jump—  and
using CAP in analysis can help determine how “high” the bar is set. If the antici-
pated performance of the business is greater (worse) than the implied performance,
the stock is a buy (sell).

A second important concept is that if the CAP for a value-creating company re-
mains constant, an investor can expect to generate excess returns over time19.
Note that a constant CAP is contrary to economic theory, but it may be achieved
through outstanding management (i.e., resource allocation, acquisitions). To illus-
trate this point, refer to Figure 3. Imagine going from year 0 to year 1. As the
length of CAP remains unchanged, a year of value creation is added, and the past
year of value creation is lopped off. As the investor purchased the shares expecting
above-cost-of-capital returns for the implied period, the additional year of value
creation represents a “bonus,” or excess returns.

It appears that Warren Buffett has used this concept for years in his investment
process. He buys businesses with “high returns on capital” (returns in excess of
the cost of capital) that have “deep and wide moats” (sustainable CAPs) and holds
them “forever” (hoping that the CAPs stay constant). Although this technique seems
fairly straightforward, finding businesses with enduring CAPs is not simple.20

Witness IBM. Although the company is reemerging as a formidable competitor,
the company’s CAP shortened dramatically in the early 1990s as the result of
changes within the industry and several management missteps. Once considered
impenetrable, the company came to be viewed as a weakened giant, and its
MICAP shortened as a consequence.

Figure 3
CAP Remaining Constant Over Time

Finally, understanding the concept of CAP helps reconcile relationships that ap-
pear counterintuitive when viewed through the accounting-based lens. For exam-
ple, a relatively slow-growth, high-return company in a stable industry may well
command a higher valuation (i.e., higher P/E, price/book value, etc.) than a fast-
growing, high-return company in rapidly changing industry. While part of such a
multiple discrepancy could be explained by different risk profiles, we believe that
the market implied CAPs would also be justifiably different for the two companies.
Without CAP, we believe that it would be difficult to explain the differences in
valuation between the companies. Accounting-based valuation techniques are not
helpful in resolving these disparities.

Returns

WACC
0 1

shaded area = excess returns
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In his 1992 letter to shareholders, Warren Buffett suggests that differentiating
between growth and value investing is “fuzzy thinking.”21 Buffett points out that
stocks with low price-to-book ratios, low P/E ratios or high dividend yields are not
necessarily good values while stocks with high valuations are not necessarily bad
values.22 We concur with Buffett’s dismissal of the growth versus value debate,
and believe the inclusion of CAP in the dialogue helps explain the seeming success
of some investors, irrespective of their stated approach. Said differently, the tech-
niques employed by most successful money managers— no matter how they are
characterized— collapse into a model that is rooted in the drivers of cash flow, risk
and CAP.

The essence of growth investing, it appears, is to purchase stocks of companies
with high returns, and stable or expanding CAPs. We would note that CAP is un-
likely to expand if the rate of return on incremental investment is declining sharply
or is below the cost of capital. Value investing, on the other hand, appears to either
seek out those value-creating companies that have particularly short CAPs for rea-
sons that can be identified as transitory, or to identify businesses with improving
returns, and hence potential for widening CAPs. Investing that focuses solely on
statistically cheap companies often leaves portfolio managers with a number of
value neutral or value-destroying companies that show little potential to improve
their performance.

It is generally accepted that discounted cash flow analysis, and therefore the use of
CAP, is not helpful in valuing fast-growing companies, such as technology busi-
nesses. These companies, it is asserted, are “earnings driven.” We will argue that
in fact “earnings-driven” companies are implicitly valued by the market based on
cash flow projections and that CAP is a very important consideration in the analy-
sis of these businesses.

Microsoft has been one of the most successful companies in Corporate America
over the past ten years. The company has grown sales from under $200 million in
fiscal 1986 (the year it went public) to $8.7 billion in the most recent fiscal year.
The company has created a phenomenal amount of shareholder value in the proc-
ess. When the company went public on March 13, 1986, it had a market capitali-
zation of $519 million. The company’s market value was approximately $100
billion at year-end 1996. Microsoft created roughly $100 billion in shareholder
value over a decade.

How is this possible? We argue that approximately two-thirds of the increase in
shareholder value was the result of a dramatic lengthening of the company’s im-
plied CAP. We calculate that Microsoft’s CAP was eight to ten years the day it
went public— using then-prevailing consensus estimates. Interestingly, the actual
CAP at the time proved to be only about three years, as the company’s actual re-
sults far exceeded expectations.

We calculate that Microsoft’s current implied CAP is 17-20 years. If the company
still had an implied CAP of eight to ten years, the current market value would be
roughly $33 billion. Therefore, we argue that two-thirds of the company’s current
valuation is the result of an expansion in its implied CAP. Without the concept
of CAP, we believe that most of Microsoft’s massive value creation cannot be
explained.

Value versus Growth
Investing— CAP’s
Importance

Can CAP Work for
Growth Companies?



Frontiers of Finance

– 9 –

Intel is also an impressive company. During calendar 1996, the stock increased
approximately 135% as investor expectations for the company’s growth and prof-
itability increased dramatically. Interestingly, once again we think that CAP played
a critical role in the company’s reevaluation. In May 1996, Intel announced that it
would not lower pricing in the fall of 1996 as it had in each of the prior years. This
announcement proved to be a watershed event as it implied that— as the result of
lower production costs and economies of scale— earnings and returns on invested
capital (ROIC) would expand. From the time of this announcement to the end of
the year, the stock doubled.

Again, we ask the question: How can a stock with such a large capitalization
(roughly $120 billion at year-end) better than double in one year? We estimate that
Intel’s market implied CAP was roughly five years at the beginning of 1996, but
expanded to about nine years by the end of the year. Expectations of net operating
profit after tax (NOPAT) increased during the year as a result of the strategic
change in pricing strategy, but we calculate that 65% of the increase in market
capitalization— $45 billion— was related to a lengthening in the implied CAP.
Once again, the dramatic change in market value cannot be explained without
CAP.

We have also used CAP as a heuristic in our analysis. An example is the semicon-
ductor industry in late 1995. At the time, the sector had produced excellent appre-
ciation for three years. Expectations about the future of the industry were generally
upbeat. However, there was growing evidence that significant new capacity would
begin to come onstream during the second half of 1996, negatively affecting the
profitability of the industry and causing the industry ROIC to fall. These concerns
notwithstanding, industry capacity at the time remained constrained, allowing the
leading vendors to post impressive financial results.

However, the leading semiconductor stocks were beset with peculiar behavior. The
companies reported record earnings— easily beating consensus expectations— but
their stocks failed to rise. In fact, the stocks started to show considerable weakness
(some dropped as much as 50% in the ensuing three to six months) in the face of
the impressive financial performance. How could this have happened? As earnings
estimates continued to rise, a valuation based solely on price/earnings multiples
was clearly of no help.

We assert that the market-implied CAPs shortened because of concerns surround-
ing the impending capacity additions. Future expectations for ROICs were effec-
tively being cut by investors, even as short-term earnings forecasts were rising.
Once again, CAP proved to be a critical component in the valuation process.

In an effort to demonstrate how changing CAPs can affect stock prices— and ex-
plain the “X” factor— we studied a handful of companies within the packaged food
industry in the September 1982 to August 1989 period. As our goal was to identify
approximate CAPs in each period, we used Value Line long-term forecasts as a
proxy for consensus cash flows and used then-current risk-free rates, betas and
equity risk premiums to estimate expectations for the cost of capital. These drivers,
when considered next to the stock price, allowed for an estimate of CAP. As we
accounted for changes in perceived growth rates and actual interest rates in each
period, extraordinary changes in the share values could be largely attributable to
CAP.

Lengthening CAP
Could Explain the
“X” Factor
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Table 3 summarizes our findings. The prevailing CAP for this group roughly dou-
bled in the seven-year period (the food group stock index outperformed the S&P
500 index during those years), implying that the industry had become better com-
petitively positioned. In fact, most of the companies in the group streamlined their
business portfolios, cut costs, increased vital marketing spending and increased
their cash flows sharply. Further, an active market for corporate control in the
sector forced managements to focus on shareholder value improvement.

Table 3
Variation in Food Industry CAPs, 1982–1989

1982 1989
Company CAP CAP
Campbell Soup 4 20*
CPC International 10 15
H.J. Heinz 5 13
Hershey Foods 6 20
Kellogg 18 19
Average 8.6 17.4
(*) = This number was actually higher, as CPB was the subject of takeover
rumors. We normalized the estimate for this exercise.
Source: Value Line, Kidder Peabody, authors estimates.

We suspect that a similar expansion in CAPs— albeit less dramatic— occurred in
the broader market, allowing for shareholder returns to outstrip both historical av-
erages and those that could be justified based on changes in cash flows and interest
rates alone. In fact, the business-friendly environment that prevailed through much
of the 1980s— and the growing pressure on managements to create shareholder
value or run the risk of losing the entire company— may have been enough of a
driver itself to create this sentiment of increased competitiveness and enhanced
confidence.

Although competitive advantage period has unassailable importance in valuation,
it is a subject that has not been explicitly addressed in finance textbooks in a way
commensurate with its importance. Further, many analysts and strategic planners
that adhere to a DCF framework reduce the model’s validity by using explicit fore-
cast periods that do not reflect CAP. We believe that CAP can play an important
role in linking valuation theory and practice.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION has, within the last three years, served as a manager or
co-manager of a public offering of securities for Coca-Cola, IBM, and Kellogg, and makes a primary market in issues of
Intel and Microsoft. Closing prices are as of January 10, 1997.

Campbell Soup (CPB, 82, Hold)
Coca-Cola (KO, 541/8, Buy)
CPC International (CPC, 783/4, Hold)
Hershey Foods (HSY, 45, Hold)
H.J. Heinz (HNZ, 37, Hold)
International Business Machines (IBM, 163, Not Rated)
Intel (INTC, 144.1/2, Buy)
Kellogg (K, 645/8, Buy)
Microsoft (MSFT, 841/4, Not Rated)

Summary
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“Is it not reasonable to anticipate that our understanding of the human mind
would be aided greatly by knowing the purpose for which it was designed?”

George C. Williams

Have you ever had a bad day at work? The stocks you like are all down; you feel
as though it is nearly impossible to beat the market; and you are frustrated  by the
stock market’s inability to grasp the key insights you see so easily. In short, you
feel as though you were not cut out to understand the investment business.

Well, here is some good news and some bad news. The bad news is that you are
not, in most probability, well designed to be a successful investor. The good news
is that you share this lot with most every one else. The reason is simple: the mind
is better suited for “hunting and gathering” than it is for understanding Bayesian
analysis.

Charles Darwin formalized a theory that would change the way scientists under-
stand the world. The underlying premise upon which Darwin’s theory builds is that
there is a constant struggle among organisms to survive.1 Darwin documented two
critical points. First, given competition, any advantages enjoyed by an individual
would bias the pool of offspring (“survival of the fittest”). These characteristics
are not a question of “better” or “worse” but “more suitable” versus “less suit-
able.” Second, biases created by small advantages would become amplified over
long periods of time.2 The hard-to-appreciate point is that evolution is an excruci-
atingly slow process— measured in tens or hundreds of thousands of years, not in
decades.

Most people feel comfortable with the notion that human motor skills— basic dex-
terity— are not very different from what they were 10,000 years ago. However,
many people have a harder time accepting that our cognitive makeup— including
our emotions, rationality, and decision making skills— has also remained basically
unchanged over the centuries. As Daniel Goleman wrote in his best-selling book,
Emotional Intelligence:

“In terms of the biological design for the basic neural circuitry of emotion,
what we are born with is what worked best for the last 50,000 human gen-
erations, not the last 500 generations...The slow, deliberate forces of evo-
lution that have shaped our emotions have done their work over the course
of a million years; the last 10,000 years...have left little imprint on our
templates for emotional life.”3

The rapid rate of change in human society over the past 200-300 years— including
the introduction of organized capital markets— has been unprecedented. If it takes
tens of thousands of years, from an evolutionary standpoint, for us to “catch up”
with our environment, it is fair to say that humans have no mental basis, or con-
text, to understand how to invest in capital markets “rationally.”

Table 1 underscores this point. The table represents a time line, with the identifi-
cation of the first Homo sapiens as a starting point, chronicling the approximate
time when various events occurred. Further, the time line was scaled to equal one
day, to provide perspective. Homo sapiens came into existence (roughly) 2 million
years ago, which is noted as the stroke of midnight. Mitochondrial Eve— the com-
mon female ancestor among all living humans (apologies to any creationists)—
lived about 180,000 years ago, or at about 9:50 PM. Modern finance theory, the

Introduction

Darwin and Alphas
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framework to which investors are supposed to adhere, was formalized about 40
years ago, at 11:59:58 PM. It is now midnight. What have you learned in the past
2 seconds?

Table 1
Time Line of Homo sapiens

Event When (years ago) Time of Day
Homo sapiens appear 2,000,000 12:00 AM
Mitochondrial Eve (“mother of all humans”) 180,000 9:50 PM
Domesticated Homo sapiens 20,000 11:46 PM
Hindu/Arabic numbering system introduced in the West 800 11:59:25 PM
Modern Finance Theory 40 11:59:58 PM

The point is clear: humans are not hard wired to rationally weigh risk and reward.
We are still better suited to run like hell when we see a saber-toothed tiger than to
consider potential returns of intangible assets. The simple awareness of this cogni-
tive mismatch can help investors avoid some decision-making errors. In fact, many
successful portfolio managers— those who deliver positive alphas— are often more
noteworthy for what they don’t do than what they do.4

We owe much to our ancestors; the fact that they successfully propagated is why
we exist. But they have also handed down a lot of cognitive baggage, which we
have to carry around. Importantly, these hard-wired, mental shortcomings are pre-
cisely what make successful investing such a challenge. Major cerebral foibles in-
clude the following:

• Desire to be part of the crowd. Humans have a strong desire to be part of a
group: the group offers safety, confirmation and simplifies decision-making. Fur-
ther, if something should go wrong, it is more comforting to be with others than to
be alone— the old saying “misery loves company” rings true. However, the suc-
cessful investor must be willing to separate from the crowd— to be a contrarian—
even as there is a strong emotional urge to stay with the group. John Maynard
Keynes addressed the power of being part of the majority, considering self-
perception as well as the perception of others, almost 50 years ago. He wrote,
“Worldly wisdom teaches that it is better for reputation to fail conventionally than
to succeed unconventionally.”5

• Overconfidence. Most people are overconfident in the their own judgment and
competence. Once again, we thank and curse our forebears. Their hardihood in the
face of danger and travails are why we are here today, but our inherited boldness
drives us to make mental mistakes daily. To illustrate the point, Table 2 shows the
results of a widely-used overconfidence test. Professionals are presented with 10
requests for information that they are unlikely to know (e.g., Total area in square
miles of Lake Michigan), and are asked to respond to each request with both an
answer and a “confidence range”— high and low boundaries within which they are,
say, 90% sure the true number lies. On average, respondents pick satisfactory
ranges only 40-60% of the time.6

Emotional Baggage
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Table 2
Overconfidence Across Industries

    Percentage of Misses
Industry tested Kind of questions in test Ideal* Actual
Security analysis Industry 10% 64%
Money management Industry 10 50
Advertising Industry 10 61
Data processing Industry 10 42
Petroleum Industry & firm 10 50
Pharmaceutical Firm 10 49
Average 53%
(*) = The ideal percentage of misses is 100% minus the size of the confidence interval.
Source: “Managing Overconfidence”, Russo and Schoemaker, Sloan Management Review, Winter 1992.

Daniel Kahneman and Amos Tversky, pioneers in the area of decision making the-
ory, have ascribed this overconfidence to “anchoring and adjusting.” That is, most
of us take our best guess (and it is a guess) and adjust our high and low range
based on this unreliable starting figure. The risk of poor decisions arising from
overconfidence can be mitigated through feedback (finding out how far we are off
the mark on a timely basis) and accountability (using the feedback and recalibrat-
ing accordingly).7

The hazards of overconfidence are reminiscent of a story about Socrates.8 An ora-
cle of Delphi told an Athenian that Socrates was the wisest of all mortals. When
Socrates heard this proclamation, he sought to disprove it by visiting a man he
thought to be wiser. The “wise” man boasted of his knowledge, without considera-
tion of what he didn’t know. Socrates concluded that he might indeed be the wisest
man, precisely because he knew what he didn’t know. The same could be said for
the wise investor.

• Inability to assess probabilities rationally. While Kahneman and Tversky have
made significant contributions to the fields of economics and psychology, they are
best known for their development of Prospect Theory.9 This model identifies be-
havior patterns that are inconsistent with rational decision-making.10 Again, our
brains are not well adapted to weighing probabilities— our ancestors likely lived
day-to-day, with a limited understanding of their environment.

Prospect Theory suggests three important outcomes. First, there is a systematic
pattern of how framing a situation causes decision-making to deviate from the ex-
pected-utility or expected-value model. Second, people become risk-seekers when a
problem is posed with a negative perspective and risk-adverse when the same
problem is outlined  from a positive angle. Finally, the probability of low prob-
ability events tends to be overweighted, while the probability of high probability
events tends to be underweighted.11

At least two important implications for investors arise from Prospect Theory.
First, analysts should be sensitive to how information is presented to them, noting
that how the data are presented could bias perceived likely outcomes. Second,
probabilities should be considered as objectively as possible, recognizing that re-
version to the mean is a powerful force.



Frontiers of Finance

– 5 –

• We love a story, especially when it links cause to effect. Humans have told sto-
ries for centuries: it is an activity that is associated with calming and soothing.
Further, one of the reasons religions emerged was in order to create “causes” for
many of the observed “effects,” satiating the human desire for order.

Neuro-scientists have completed tests which show that the human brain will
“make-up” a cause for an observed effect, lending some insight about conscious
versus unconscious activity. One such test was conducted by Gazzaniga and
LeDoux.12 They studied split brain patients, with the established knowledge that
one side of the brain could not “talk” to the other side of the brain. Then the scien-
tists secretly instructed one part of the brain to produce various actions (laughing,
waving), and the other part actually came up with “explanations” of the behavior
(something funny was said, I know that person over there). The brain works hard
to make sense of the world, and it is not beyond making things up in order to close
the cause/effect loop.

Investors, in turn, should be critical of explanations of cause and effect, knowing
that such explanations are innately pleasing. Remarkably, no one thinks much of
the fact that the Wall Street Journal diligently reports every morning on why the
stock market did what it did, when in fact it is nearly impossible to isolate the
cause from the effect in such a complex adaptive system.

• Use of heuristics, or rules of thumb. The world is a complicated place, and is
becoming increasingly more so. As a result, humans use rules of thumb— formally
called heuristics— in order to guide decision-making. Heuristics provide an effi-
cient way of dealing with complex situations. However, their use also leads to
systematic biases— the value of a heuristic is context dependent— resulting in sub-
optimal decisions.

There are three general heuristics.13 The first is the availability heuristic. People
associate the frequency, probability or cause of an event by the degree to which
they remember such an event. Second is the representativeness heuristic, which
dictates that an individual will gauge the probability of an event’s occurrence by
his/her perception of the frequency of similar events. Finally, there is anchoring
and adjusting (see above). The appendix provides a more detailed summary of
these heuristics along with some of their associated biases.

We would assert that capital markets— while not efficient in the strict, linear
sense— are by and large well functioning.14 As has been documented, roughly 70%
of all money managers fail to match the returns of popular market indices, like the
S&P 500, annually.15 Further, the population of managers that do outperform
tends to shift from year-to-year.

The existence of successful money managers— those with solid long-term rec-
ords— can generally be explained by one of the following two factors. The first is
chance, which is hard to rule out in many cases. The second is the notion that some
people are better hard-wired to succeed in the business than others. We borrow the
term “fitness landscape”16 from biology to help explain differences among investor
aptitudes. We explore these factors in turn:

• Chance. Given that the distribution of money manager returns is close to normal
(that is, bell shaped) and that the stock market is reasonably efficient, pure statis-
tics dictate that some investors will perform well. The fact that few money manag-

Fitness Landscapes
and Luck: Measuring
Success is Hard!
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ers consistently generate risk-adjusted excess returns lends credence to the notion
that much of the “success” in money management is attributable to chance.

• Fitness landscapes and the role of the inductive process. We believe the idea of
a fitness landscape, or “adaptive landscape” is a good way to think about success
and failure in the money management business. The notion is that certain individu-
als within a population are endowed with a physical or mental makeup that allows
them to thrive versus the rest of the population in a given context. A fitness land-
scape is a standard way of representing such differences.

Said bluntly, some people are better suited to succeed in money management than
others, based on how their brain processes information. Paul Samuelson, the famed
economist, has called it the “performance quotient”:

“It is not ordered in heaven, or by the second law of thermodynamics, that
a small group of intelligent and informed investors cannot systematically
achieve higher mean portfolio gains with lower average variabilities. Peo-
ple differ in their heights, pulchritude, and acidity. Why not their P.Q. or
performance quotient?”17

Once again, it is good news and bad news. The good news is that some investors
can systematically outperform the market. The bad news is that the skill sets of
these individuals are non-transferable. Reading those Berkshire Hathaway annual
reports is certainly pleasurable, but most people cannot put the ideas to work suc-
cessfully.

The main reason money management skill sets are nontransferable is that humans
largely operate inductively, not deductively.18 While economics in general— and
finance theory in particular— has been defined through deductive models (including
rational agents, equilibrium, linearity), we know that humans attempt to reason
based on incomplete and fragmented information. While there is only one way to
be purely rational, there are infinite ways to be non-rational— and humans almost
always operate in the latter space. As the differences between investors hinge on
largely unconscious, innate and inductive factors, positive-alpha-generating money
management skills are difficult to pinpoint and to convey. It follows that various
aptitudes for investing need not be associated with formal education or intelligence
quotients.

Whether individuals who are predisposed to excel do find success is likely heavily
influenced by personal effort and coaching. Michael Jordan, the basketball star,
serves as a good example. Jordan certainly would not have been a superstar bas-
ketball player had he not been endowed with certain physical attributes. However,
he is the greatest player in the world because his well-suited genotype was married
to hard work and good coaching.

The process of investing money successfully in capital markets is not something
that most humans are designed to do— at least yet. An evolutionary perspective
shows that we are attempting to deal with a relatively new set of problems (what’s
the expected return of this asset?) with an old set of tools (let’s run from danger).
The best antidote to this dichotomy is to be as self-aware as possible— mindful of
handed-down emotional limitations— and to stress personal strengths at the ex-
pense of personal weaknesses.

Conclusion
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 Outline of Chapters 1-2: Judgment in Managerial Decision Making
 by Max H. Bazerman19

There are three general heuristics:

1) The Availability Heuristic.  Individuals assess the frequency, probability, or
likely causes of an event by the degree to which its instances or occurrences
are readily available in memory.  An event that evokes emotions and is vivid,
easily imagined, and is specific will be more readily “available” in memory
than will an event that is unemotional in nature, bland, difficult to imagine, or
vague.

Since instances of frequent events are generally more easily revealed in our
minds, this heuristic often leads to accurate judgment.  However, because the
availability of information is also affected by other factors that are not related
to the objective frequency of the judged event, this heuristic is fallible.

2) The Representativeness Heuristic.  Individuals assess the likelihood of an
event’s occurrence by the similarity of the occurrence to their stereotypes of
similar occurrences.

In many cases, the representativeness heuristic is a good approximation.
However, it can lead to poor decisions in the case that information is insuffi-
cient and better information exists.  (You can’t judge a book by its cover.)

3) Anchoring and Adjustment.  Individuals make assessments by starting from
an initial value and adjusting it to yield a final decision.  The initial value may
be suggested from historical precedent, from the way the problem is presented,
or from random information.

Biases Emanating from the Availability Heuristic

Ease of recall Individuals judge events that are more eas-
ily recalled from memory, based on vivid-
ness or recency, to be more numerous than
events of equal frequency whose instances
are less easily recalled.

Retrievability Individuals are biased in their assessments
of the frequency of events based on how
their memory structures affect the search
process.

Presumed associations Individuals tend to overestimate the prob-
ability of two events co-occurring based on
the number of similar associations that are
easily recalled, whether from experience or
social experience.

Biases Emanating from the Representativeness Heuristic

Insensitivity to base rates Individuals tend to ignore base rates in as-
sessing the likelihood of events when any

Appendix
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other descriptive information is provided —
even if it is irrelevant.

Insensitivity to sample size Individuals frequently fail to appreciate the
role of sample size in assessing the reli-
ability of sample information.

Misconceptions of chance Individuals expect that a sequence of data
generated by a random process will look
“random,” even if the sequence is too short
for those expectations to be statistically
valid.

Regression to the mean Individuals tend to ignore the fact that ex-
treme events tend to regress to the mean on
subsequent trials.

The conjunction fallacy Individuals falsely judge that conjunctions
(two events co-occurring) are more prob-
able than a more global set of occurrences
of which the conjunction is the subset.

Biases Emanating from the Anchoring and Adjustment

Insufficient anchor adjustment Individuals make estimates for values
based upon the initial value and typically
make insufficient adjustments from this
“anchor” when establishing a final value.

Conjunctive and disjunctive bias Individuals exhibit a bias toward overesti-
mating the probability of conductive events
and underestimating the probability of dis-
junctive events.

Overconfidence Individuals tend to be overconfident of the
infallibility of their judgments when an-
swering moderately to extremely difficult
questions.

Two More General Biases

The confirmation trap Individuals tend to seek confirming infor-
mation for what they think is true and ne-
glect the search for disconfirmatory
evidence.

Hindsight and the curse of knowledge After finding out whether or not an event
occurred, individuals tend to overestimate
the degree to which they would have pre-
dicted the correct outcome.



                                                                   
1 As Richard Dawkins says, “however many ways there may be of being alive, it is certain there are vastly more ways of being
dead”. The Blind Watchmaker, (W.W.Norton & Company, New York, 1987).
2 Darwin’s Dangerous Idea, Daniel C. Dennett (Simon & Schuster, New York, 1995), p. 41.
3Emotional Intelligence, Daniel Goleman. (Bantam Books, New York, 1995), p. 5.
4 See Barron’s, March 3, 1997. Bill Miller, one of the most successful money managers in America, paraphrases T.S. Eliot when
he says “most people get into trouble from their inability to sit quietly and do nothing”.
5 The General Theory of Employment, Interest, and Money, John Maynard Keynes, (HBJ, New York, 1953).
6 Two additional points. First, we have seen similar results among MBA candidates at Columbia Business School over the years.
Second, it is interesting to note that security analysts did better than average.
7 “Managing Overconfidence”, Russo and Schoemaker, Sloan Management Review, Winter 1992.
8 Sophie’s World, Jostein Gaarder (Berkley Books, New York, 1994). pp. 68-69.
9 “Prospect Theory: An Analysis of Decision Under Risk”, Daniel Kahneman and Amos Tversky, Econometrica, 1979.
10 Against the Gods: The Remarkable Story of Risk, Peter L. Bernstein (J.W. Wiley, New York, 1996), p. 271.
11 Judgment in Managerial Decision Making, Max H. Bazerman (J.W. Wiley, New York, 1994), p. 57.
12 The Emotional Brain, Joseph LeDoux (Simon & Schuster, New York, 1996), pp. 31-32.
13 Bazerman, pp. 1-47.
14 Even so-called value investors who like to assert that the market is grossly inefficient fall into a logic trap. If the market is not
well functioning over time there is no basis for believing that “undervalued” securities will rise to “intrinsic value”.
15 See “The Coming Investor Revolt”, Jaclyn Fierman, Fortune, October 31, 1994.
16 Dennett, pp. 77-80.
17 Capital Ideas, Peter L. Bernstein, (Free Press, New York, 1992), p. 143.
18 Complexity, M. Mitchell Waldrop, (Simon & Schuster, New York, 1992), p. 252-255.
19 Bazerman, pp. 6-9, 45-46.



CREDIT SUISSE FIRST BOSTON CORPORATION

Equity Research—Americas

Industry: Thinking
October 21, 1997
NI2699 Michael J. Mauboussin  212/325-3108  michael.mauboussin@csfb.com

Thoughts on Valuation

( )
( )

Market Value = 0

0
11

NOPAT
WACC

Investment
ROIC WACC

WACC WACC
t

t
t+ ×

−
• +=

∞

+∑

• Exploration of market myths and
market reality draw a picture of an
economically sound stock market.

• Popularly used valuation techniques
offer the advantage of simplicity at
the expense of accuracy.

• A value-based model incorporates
good theory and good practice
and should be the primary tool in
capital allocation for companies
and investors alike.
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This text is based on a presentation given at the annual National Investor
Relations Institute (NIRI) conference in June 1997. The session was originally
entitled “Valuation: A to Z.” We thank the NIRI for allowing us to reproduce
this speech.

Good morning. My objective today is to walk through, very logically, why we
think value-based analysis is a powerful tool for both investors and the corpora-
tions. We’ll approach the issue in three different ways. First, we’ll talk about
stock market myths and stock market reality. Next, we will evaluate valuation
techniques, weighing the pluses and minuses of each. Finally, we will lay out the
case for a value-based model.

Let’s go right to the first section—stock market myths and reality. I would like to
preface these comments by emphasizing that I work on the sell side. Everyday I
deal with companies and investors. So I have to be pragmatic, and must try to un-
derstand what it is that really matters. My objective in this analysis is to be practi-
cal, as well as value-added, for the investors.

The first popular myth is that earnings per share matter. Why would anyone be of
that opinion? First, earnings are widely cited in the financial press, it is what com-
panies talk about—earnings are the common language of Wall Street. Second,
earnings are the result of audited financial statements—there is authority behind
the numbers. Finally, stock prices change, and in some cases significantly, based
on earnings per share reports. This morning we woke up with the unfortunate news
that Cabletron is going to miss the consensus EPS for the quarter by 15%: the
stock tumbled by almost 30%. The fact that earnings will be below current expec-
tations and the stock is down suggest a high correlation between the two events.

We suggest that earnings are really a proxy for what is going on, and that earnings
per share figures, in and of themselves, are to be used with a lot of caution. In or-
der to develop this point we used data from the food industry. (See Figure 5.) We
took the fiscal 1994 numbers for a handful of major packaged food companies,
started with the reported earnings per share number, and sorted through those
items that differentiated the reported numbers from the cash numbers. We all know
that because of varying, acceptable accounting standards, amortization of goodwill
and other sundry issues, reported earnings per share and cash earnings can be two
very different things. So we made the necessary adjustments to show the “cash”
earnings for every dollar of reported earnings. In 1994, for every dollar of reported
earnings Kellogg delivered $1.39 in cash earnings; ConAgra generated over $2.08
in cash earnings. So when we are talking about earnings, and applying multiples to
those earnings, it doesn’t seem to make sense to use comparable multiples on two
business that have vastly different economics, no matter what their reported num-
bers suggest. Earnings per share, then, are a proxy for cash, but only a proxy, for
cash.

Now we go to the next level of reasoning: earnings themselves may not matter, it is
really earnings growth that everyone cares about. Why would we think that? First,
earnings growth tends to be held up as an absolute good. In almost every organi-
zation, managers are drilled to believe that growth is good. Very rarely do manag-
ers ever consider that growth can be bad, and I am going to demonstrate in a
moment why EPS growth can be bad. Second, investors appear to be after growth.
You hear it all the time: the faster the growth rate, the better. Finally, in most cases
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executive compensation is tied to some growth metric. Before I go on to explain
why I don’t think that earnings per share growth, in and of itself, is important, let’s
do a mental exercise:

Let’s pretend I am an unlimited source of capital. Everyone in this room can come
to me and I will give you all the money you want. There is just one catch: the ex-
pected return on the capital I give you, not the explicit return, but the implicit re-
turn, is 10%. Now, let’s say you can go out and reinvest the money I give you at
8%. I give you capital with a 10% “cost” and you reinvest it at an 8% return. Now
here is the question. What is your earnings per share growth going to be for this
venture? The answer is, It is going to be anything you want it to be! All you have
to do is keep coming back to me for more money, reinvest it, and you will generate
earnings growth at whatever rate you choose. Clearly, the more rapidly you grow
earnings the worse off you are, because you are investing below the required rate
of return.

That may make sense, but how does it apply to the real world? The answer is that
the primary source of capital for most companies is retained earnings. (Roughly
75% of investments are funded internally.) Retained earnings have an implied op-
portunity cost—that is what shareholders could earn on that capital if they invested
it in other ventures of similar risk—but most managers think of retained earnings
as “free” money. Hence, managers who take cash generated by the business and
reinvest it at below appropriate rates of return in order to drive earnings per share
are doing their shareholders injustice. Mind you, investing in projects that do not
earn the costs of capital may drive earnings per share growth, but will clearly de-
stroy value. This type of investing goes on every day in corporations around the
world.

Here are some other illustrations in the last few months that demonstrate the
earnings/value dichotomy. Tyco International—which has been a very good per-
forming stock, by the way—announced in March it was acquiring a company
called ADT. Tyco is in the building supply business, ADT is a leading home se-
curity company. It came in as a white knight. The acquisition is structured as
stock-for-stock—formally called a pooling of interest. It is a mathematical truism
when
a high P/E company buys a low P/E company, EPS for the acquiring company go
up. This point is axiomatic. This was also the case for Tyco and ADT. The day of
the announcement, ADT stock was up 18%—no big surprise. Tyco suggested that
the deal should result in EPS accretion of about 8%. The stock, however, declined
3% in a flat overall stock market. So earnings per share went up, the stock went
down, and the company witnessed a 4 P/E point multiple contraction.

This underscores the important point that P/E multiples are not a determinant of
value, but rather a function of value. On Wall Street, the typical valuation formula
is EPS x P/E = value. We just talked about earnings and how they can be mislead-
ing. Now we go to this thing called the P/E multiple. We are asking the P/E multi-
ple to reflect growth, capital intensity, risk, quality of management, and
competitive advantage. We are heaping a lot of responsibility on one number and
we argue that it is practically impossible to know what that right number is. So we
try to break value down into components. We believe that value is determined by
the present value of a stream of future cash flows, and the P/E falls out of that equa-
tion.
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Here’s another good illustration. A few days after the TYCO/ADT news, Coca-
Cola Enterprises announced that its earnings would be roughly 10% lower than the
consensus because of some noncash accounting issues. No cash impact—earnings
down 10%, but no cash impact. The stock price was unchanged in a flat overall
market. What happened? The P/E multiple went up. P/E is not driving the value,
the value is driving the P/E; and you really have to keep that relationship straight.

Here is the next market myth: EPS growth drives valuation. Companies say that
if we could just get our EPS growth rate from 12% to 14% we would get a higher
P/E. Maybe yes, maybe no. Figure 9 is a chart for the food industry that helps
clarify the EPS growth/valuation debate. We have done similar correlations for
25 industries around the world, and the results have been remarkably consistent.
On the X axis, we show projected earnings per share growth. We use consensus
estimates, in this case Value Line. On the Y axis, we show enterprise value to in-
vested capital—a fancy way of saying price-to-book. For those familiar with Stern
Stewart’s work, this is relationship is “scaled” market-value-added (MVA). There
is a whopping 1% correlation between EPS growth and valuation. If you employ
return on equity as your independent variable, the R-squared rises to about 25%.
If you use return on invested capital less cost of capital spread on the X axis, the
R-squared goes to 75%. Let’s go through that again. The correlation for earnings
per share growth, 1%; for return on equity, 25%; and for return on invested capi-
tal, 75%. Does anyone think that the market doesn’t get it? You can be assured
that the market gets it. We did this analysis for the food industry going back 15
years. What we found was that return on invested capital versus cost of capital
spread explains valuation well over the whole period. Companies moved up or
down the regression line as their prospects got better or worse, but the relationship
held true.

The next myth is that the market is very short-term orientated. This one is a favor-
ite of the business press, and is a theory in which many CEOs indulge. What is the
evidence for “short-termism?” First, stocks react to quarterly earnings per share.
Next, money mangers are evaluated every 90 days so they have to run fast to make
sure their portfolio is well positioned for the short term. Finally, there is a dispro-
portionate focus on next quarter’s earnings per share. This is particularly endemic
to the sell side.

How are stock prices are really set? We will go back to the food industry to gain a
perspective on the answer. While the food industry may be somewhat unique in its
stability and visibility, let me suggest that this is analysis that is relevant in most
sectors.

What we did was quite simple: accepting the basic premise that the value of a
business is the present value of future cash flows, we estimated what percent of the
value of these stock prices is attributable to cash that will be recognized after five
years. (See Figure 11.) The answer is 75% for Campbell Soup and 76% for CPC
International. These examples are not unique: roughly 70% of the stock market
value of the food industry is attributable to cash that is going to be received be-
yond five years.

How can we rationalize such a long-term perspective? To address that question,
we can hold the “Coca-Cola auction.” This auction is a proof of the market’s ex-
tended view via some basic armchair logic.
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We start the auction process by recognizing that Coca-Cola is one of the best-
known companies in the world. Its return on capital in 1996 was 37%, its global
market share is 45%, it has an impressive presence in emerging markets. In short,
Coca-Cola is a wonderful franchise, and is clearly a strong value-creating com-
pany, any way you want to define it.

Now let’s pretend for a moment that I was given the right to auction the company,
and that everyone here had the resources to buy the whole business. Rather than
auction off the company for a given amount, I will auction of the “rights” to future
value creation, measured in years. Who would be willing to bet, with their own
money, that KO will have returns above its cost of capital over the next five years?
How about 10 years? How about 15 years? How about 20 years? Here is the point
I am trying to make: portfolio managers want to make money so they buy things
they think are going up and they sell things they think are going down. It is nothing
personal. Now think about the forecast horizon, or the “short-termism” argument
in this context. If the market pushes the horizon in short enough, you are certainly
going to have self-interested, motivated, intelligent people say, “I’m willing to bet
that KO could earn above its cost of capital for the next (say) seven years and I’m
going to buy the stock.” The process of setting of stock prices, which is really an
auction, assures that the market will look out well into the future when appropriate.

The next canard is that the market is “unsophisticated” or in some instances
“irrational.” Allen Greenspan and Warren Buffett have recently contributed to this
myth. Sumner Redstone, the CEO of Viacom, recently said that his stock price is
depressed because the stock market is irrational; people don’t get it. All these port-
folio managers, who are out to make money in a competitive setting, are collec-
tively irrational. That is a difficult one to buy.

What does happen is a company makes an acquisition, tells the world it’s a great
strategic deal, and is shocked when the stock is down 2% or 3%. Now in some
cases the market doesn’t get it because the market doesn’t have the appropriate
information. In that case, it is incumbent on the company to provide the relevant
information so as to allow investors to make the right decision. Collectively, the
market gets it a lot more times than it doesn’t get it.

Here are two examples of the power of group. First, if you put lots of people to-
gether and you ask them to guess a “commodity” number, and their errors are in-
dependent, the result will be something very close to the actual price. This
illustration was demonstrated very clearly by Jack Treynor. Let me give you a very
specific illustration. If I handed everyone in this room a form, asked you to esti-
mate IBM’s assets at year-end 1989 (I would assume most of you wouldn’t know
the exact number), collected them, and took a mean of the responses, that mean
would be within 5-10% of the true number. What happens, so long as the guesses
are independent, is that the low ballers and high ballers cancel out, and the mean
comes out close to the true number. I do this exercise every year in my class at
Columbia Business School. Without fail, we come within 5%, and that is without
any information being conveyed.

The second example we use, called the “Academy Awards,” is a little more
fun. We get a group together about this size and we give them a ballot before
the Academy Awards are announced. The ballot has two sides. On the first side
are top six categories for the Academy Awards—Best Picture, Best Actor, that
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type of thing. The second side has more remote categories—things like Best
Cinematography, Best Screen Play, and so forth. We ask each participant to chip
in one dollar to play and ask them to pick the winners for each category. What we
see consistently is that the consensus guess for every category does better than any
single human being. In the spring of 1997 we had 125 people play this game: the
consensus got 11 out of 12 right, the best human got 9 out of 12. So, the market
mechanism is much more powerful than individuals, and that is something that
should be respected by everyone that is in this business.

Let’s leave this section by suggesting that there are three things that we really
want to dwell on. The first is cash flow, the second is some measure of risk, and
the third is some sort of time horizon. These are the basics required to value any
financial asset, including bonds, options and commercial real estate. For stocks, of
course, these variables are based on expectations.

Now on to the second section. Our goal here is to weigh the pluses and minuses of
various valuation techniques, considering what these techniques can and can’t do.

The first valuation tool is the ubiquitous P/E multiple. The definition is just the
stock price over earnings per share, typically the next 12 months’ earnings fore-
cast. What are the pluses? First, it is very simple. Second, it may be a decent
proxy for the present value of future cash flow. Let me pause here to make a point.
Financial economists looked at the “cash flow versus EPS” issue 20-30 years ago.
The question they asked was, “What really does matter more, earnings or cash
flow?” To solve the riddle, they looked for a situation where earnings were going
one way and cash flow was going the other, and studied how the market reacted.
The best documented example of the earnings/cash flow dichotomy is the shift
from FIFO to LIFO accounting in the period of rising prices. If you go from FIFO
to LIFO your earnings go down, because you increase your reported expenses.
Your cash flow, however, actually goes up because you pay less taxes. It was
demonstrated with a decent amount of clarity that stock prices went up when those
announcements were made. So the academics suggested, with little exception, that
when earnings and cash flow diverge, it is cash flow that the market follows.

There are three minuses to using P/Es, and they are damning. The first is that mul-
tiples exclude risk. Second, they exclude capital needs. This is the one I really like
to focus on. Third, P/Es don’t incorporate the time value money. More accurately,
these items are implicit, but not explicit with P/Es.

How are P/Es used in the real world? People typically look for low P/Es—both
absolute and relative—as well as (related) EPS growth momentum.

The next valuation tool is the price-to-book ratio. This is particularly relevant for
financial institutions, by the way. The pluses: it is a simple measure, indicates a
margin of safety, and it is a good indicator of value creation. If a stock trades at or
below book, you can be pretty sure it has not earned its cost of capital in the recent
past. You can almost say that categorically. The minuses: price/book can be ma-
nipulated, is subject to account vagaries, and does not capture key issues of value.
Things like write-offs, pooling versus purchase acquisition accounting, and share
repurchase all have a major impact on book value, making the measure unreliable.

Evaluating Valuation

Techniques
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The next valuation tool, enterprise value to EBITDA, has become very popular.
Enterprise value is simply the sum of a company’s market value of equity and
debt, less excess cash. EBITDA is operating cash flow, defined as operating in-
come plus all noncash charges. The positives of this metric: it gets closer to reflect-
ing the economics of a business; it is simple; it is useful for mergers and
acquisition analysis; it relates enterprise value to cash flow, not just the equity
value; it is useful for industries that don’t make money. What are the minuses? The
same three things we saw for P/Es. A couple of years ago, Warren Buffett wrote a
scathing piece about the abuse of cash flow and cash flow multiples. He focused
on the issue of the capital needs of a business. The bottom line is that we cannot
talk about the appropriate multiples for a company without understanding its
capital requirements. How do you use this measure? One can seek low multiples,
and private market value (PMV) investors like to use EBITDA multiples to esti-
mate takeover values.

The next valuation model is the basis for modern finance: the dividend discount
model (DOM). Interestingly, the dividend discount model was formalized in 1938
John Burr Williams, a Harvard professor. It wasn’t until 1958 that yields on
stocks fell below yields on high-grade bonds. So let’s go back in time: the dividend
discount model was laid out during a time when stocks yielded more than bonds,
which made total sense because stocks were known to be riskier than bonds. So
Williams asks, in essence, “We value bonds by discounting future coupons, why
don’t we value stocks by discounting future dividends?” Then companies started to
reduce their payout ratios, meaning companies had more capital to play with. In
the 1960s, not surprisingly, we had era of active mergers and acquisitions.

The dividend discount model is the foundation for the discounted cash flow model. The
time value money is now accounted, we have reflected capital needs, and product/
company lifecycles are captured. There are some drawbacks, however. First, the
discount rate is usually a question mark. Second, some companies don’t pay divi-
dends, so you have to create all this stuff synthetically. Finally, the DDM can be
cumbersome to calculate. By the way, a lot of money management firms—JP
Morgan, DuPont, Putnam, to name a few—have been using DDMs to run their
portfolios. Now let’s shift to the final part of our story, the case for the value-
based model.

The value of any financial asset boils down to three things: some measure of cash
flow, some measure of risk, and some measure of forecast horizon.

Let’s start with the first of these, cash flow. Our cash flow definition is going to
have two components. The first piece is a measure of income or cash earnings.
This income is called net operating profit after tax. (The acronym is NOPAT.)
NOPAT is the unlevered — that is, it excludes financial leverage—cash earnings
of a business. By making NOPAT unlevered, and by making it cash, we can com-
pare companies within sectors, across sectors, and ultimately across borders. The
actual definition of NOPAT is as follows: we take operating income, adjust it for
cash taxes paid and the value of the tax shield from interest expense, and add back
non-tax-deductible, noncash amortization of goodwill. NOPAT is a good number
to know and understand. If you do a return on invested capital calculation, it is the
numerator. If you do a free cash flow calculation, it is the number from which you
subtract the investments. If you are doing EVA®, it is the number from which you
subtract the capital charge.

The Case for a

Valued-Based Model
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The second component of cash flow is the investment in future growth: it represent
the investment required to generate future NOPAT. Think about “investment” as
an old-fashioned steam-engine train. The first car is the steam engine itself and the
second car is the coal car. You have a big burly guy in overalls with a shovel; as
the train goes down the track, he shovels the coal from the coal car into the engine.
The question is, How much coal has to be shoveled into the engine to drive the fu-
ture of earnings in the business? We are looking for companies that require little
capital and can go “fast down the track.” And we want to avoid those companies
that need two or three folks shoveling coal in order to make it poke along.

It’s important to add that we consider all the “value” delivered in so-called invest-
ments. For example, if a company makes an acquisition with stock, our model will
take that value and translate that into an investment. If 5 million shares are issued
at $20.00 to make an acquisition of $50 million in book value, the full $100 mil-
lion would be treated as an investment, not just the incremental book value.

There are three things that define investment: changes in working capital, capital
expenditures (which will reflect net of depreciation), and acquisition, net of divesti-
tures. We suggest spending a lot of time understanding how much money is going
into a business, where it’s going and what kind of return its going to enjoy.

Free cash flow (FCF), the difference between NOPAT and the investment, is the
pool cash that can be distributed to all the claim holders of the company. By the
way, this free cash flow is different from the sources and uses number that most
analysts throw around. FCF, defined here, is a finance term. Keep in mind that free
cash flow excludes financing costs—interest expense. Free cash flow is projected
and discounted to a present value in order to value a business.

Now we define EVA®. EVA® can be defined as the difference between NOPAT
and a capital change. The three drivers of NOPAT, again, are sales, EBITA mar-
gins, and cash taxes. Invested capital is the sum of net working capital, net fixed
capital, goodwill, and any other operating assets. Invested capital, if properly
modified, represents the amount of capital that has been invested in the business
over time. The capital charge—invested capital times the cost of capital—assures
that the opportunity cost of capital providers is accounted for.

Now we move on to risk, which we quantify through the cost of capital. What we
are trying to capture is the opportunity cost of capital providers. You could draw a
mental picture of a portfolio manager sitting in a big leather chair weighing differ-
ent investment opportunities, in the hope of getting the best returns for a perceived
level of risk. That is what you are trying to capture when talking about the cost of
capital. One can debate about betas and equity risk premiums but those are only
details that need to be smoothed out.

A couple of additional points. First, you have to consider the debt-to-total capital
ratio on a market value basis. A lot of companies communicate their debt to total
capital targets on a book basis; we take those targets and translate them in market
value terms. Second, a further comment on the cost of equity may be in order be-
cause it tends to be the most controversial component of the cost of capital. We
continue to use the capital asset pricing model (CAPM), although we debate the
issue frequently. We use a 30-year risk-free rate (which is now just shy under 7%),
and an equity risk premium of about 41/2%. These figures suggest the market ex-
pected returns of around 11% to 111/2%.

Free Cash Flow

EVA®
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Now we come to the last component of the value-based model and it is a critical
one. This idea is what takes the DCF from the classroom into the real world. It
takes it from theory to practice. Most MBAs have not been subjected to anything
like this before, yet it is really the key to securities analysis. It’s something we call
competitive advantage period (CAP). CAP is defined as the period of time a com-
pany can generate excess returns on its incremental investments. It is based on the
idea that competitive forces ultimately drive your excess returns down to zero,
meaning the business earns the cost of capital. The ability to extend excess returns
for as long as possible is the basic concept of competitive advantage. This is how
competitive advantage is tied into this framework.

Generally, when companies or investors run a cash flow model they go out five or
ten years. Why is that? Because that’s how many fingers you have. Literally, we
live in a decimal world because that is how many fingers we have! What you really
want to do is link the competitive position of your business and/or industry to an
economically sound competitive advantage period.

CAP can be defined by three major variables. The first is the current return on
capital—the higher the better. The second is the rate of industry change—if you
are in a fairly dynamic industry where things are changing quickly, investors tend
to shorten the competitive advantage period. And third, which is related to the first
two, is the barriers to entry; the higher the barriers to entry, the longer the com-
petitive advantage period tends to be.

How do we make money using CAP? Well there are two generic ways to do it. The
first is to identify higher-than-expected excess returns. Excess return improvement,
in turn, can come from two sources. The first is earnings surprise. No change in
competitive advantage period. The second is better balance sheet management. One
great illustration of that is Dell Computer and Gateway 2000. These companies
are in very similar businesses; they sell personal computers through a direct model.
Until 1996, the companies actually had very similar margin structures and returns
on capital. Beginning in 1996, Dell adopted a value-based program. Management
single weighted revenue growth and double weighted returns on capital for their
compensation. Dell’s return on capital went from roughly 40% to 175% annual-
ized in the most recent quarter. Now the income statement did well, but the balance
sheet did a whole lot better. Gateway 2000, same period, saw its returns stay in the
30% to 50% range. Gateway’s stock is up an impressive 31/2 times since the be-
ginning of 1995, but Dell’s stock up a much more impressive 12.5-fold. Had you
been looking solely at the income statement, you would have missed the extraordi-
nary improvement in Dell’s financial performance.

The second way to make money is expanding competitive advantage period. That
could be driven by changes in management, changes in the industry structure, or
changes in investor psychology. Now let me say that we have no idea what the
right number is for CAP. What we can say is that it is very important that inves-
tors and managers have a clear understanding of market expectations. By the way,
Warren Buffett has a concept he calls the economic moat around the business. He
says he looks for businesses that have economic moats that are as wide and as
deep and that have as many alligators as possible. Further, he says he wants to find
companies where the moat is getting wider. Warren Buffett’s concept of a moat
translates perfectly into competitive advantage period. It’s worth noting that
everything we have talked about in terms of defining cash flows, defining risk, and

Competitive
Advantage
Period
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thinking about competitive advantage has been laid out in Berkshire Hathaway’s
annual reports over the past 20 years. Buffett is probably the preeminent practitio-
ner of this framework in the world.

While many investors continue to subscribe to certain notions or myths, the evi-
dence collected by the academic community over the years paints a picture of a
sophisticated and economically sound stock market. A lack of understanding of
capital market behavior is benign unless it leads to suboptimal behavior—like
chasing earnings growth for the sake of growth or poorly structured compensation
programs. For companies, a value-based program offers an economically sound
and consistent way to evaluate all aspects of the business.

Various valuation techniques offer insight to the stock-picking process, but no
framework is as complete and theoretically sound as the value-based model. The
access to cheap and powerful computers allows investors to utilize the value model
effectively.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have within the last three years, served as a manager or co-

manager of a public offering of securities for or makes a primary market in issues of any or all of the companies mentioned.

Closing prices are as of October 13, 1997:

Berkshire Hathaway (BRKA, 44,500, Not Rated)

Cabletron (CS, 325/8, Buy)

Campbell�s Soup Company (CPB, 523/16, Not Rated)

Coca-Cola Company (KO, 615/16, Buy)

Coca-Cola Enterprises (CCE, 27, Buy)

ConAgra (CAG, 331/16, Not Rated)

CPC International (CPC, 977/8, Not Rated)

Dell Computer (DELL, 1003/4, Hold)

E.I. Du Pont (DD, 603/4, Buy)

Gateway 2000 (GTW, 351/2, Buy)

General Mills (GIS, 6815/16, Not Rated)

H.J. Heinz Company (HNZ, 481/4, Not Rated)

Hershey (HSY, 5415/16, Not Rated)

IBM (IBM, 1041/2, Buy)

J.P. Morgan (JPM, 1203/8, Hold)

Kellogg (K, 423/4, Not Rated)

Ralston Purina Company (RAL, 915/8, Not Rated)

Sara Lee Corporation (SLE, 53, Not Rated)

Tyco International (TYC, 833/8, Buy)

Viacom (VIAB, 309/16, Buy)



Thoughts on Valuation

– 11 –

Value-Based Approach
to Securities Analysis

Presented by:
Michael J. Mauboussin
June 3, 1997

Page 2
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I.   Market Myths/Market Reality

II.  Evaluating Valuation Techniques

III. The Case for a Value-Based Model
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Part I

Market Myths/Market Reality

Figure 1

Figure 2

Figure 3
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Market Myth
Earnings matter

uWidely accepted

uResult of audited financial statements

uStocks move based on EPS announcements

Page 5

Market Reality
An unreliable measure

Fiscal 1994     Kellogg     Hershey     Sara Lee     H.J. Heinz     ConAgra

Pretax income     $1,130         $401           $389            $922              $720
+ depreciation                                 256             84             414              200                295
+ amortization                                     0             13             154                60                  74
+/- nonrecurring                                  0               0             732              127                    0
- capitalized interest                            7             12               15                  2                    2
Pretax cash                                    1,379          486          1,664           1,053             1,087
Taxes paid                                        396          137             295              153                204
Net cash                                            983          349         1,369               900                883
Preferred dividend                                0              0              24                   0                  24
Net cash                                            983          349         1,369               900                883
“Cash” EPS                                     4.39         3.87           2.70              3.50               3.76
Reported EPS                                  3.15         2.69           1.47              2.11               1.81

Cash/Reported EPS                       $1.39       $1.44         $1.84            $1.66             $2.08

$ in millions, except per share data

Source:  Company published data.
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Market Myth
EPS growth matters

u EPS growth is good

u Investors ask for growth

uCompensation tied to growth

Figure 4

Figure 5

Figure 6
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Market Reality

u TYCO International announced the acquisition
of ADT  (3/19/97)

EPS revision     +8%

Price change       -3%

uCoca-Cola Enterprises announced non-cash
accounting items (4/1/97)

EPS revision    -10%
Price change     -0-%
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Market Myth
EPS drive valuation

uHigher EPS growth equals higher value

uGrowth is an important objective

Page 9

Market Reality
Correlation weak
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Market Myth
Market is short-term oriented

u Stocks react to quarterly EPS

uMoney managers evaluated every 90 days

uDisproportionate focus on next quarter’s EPS

Page 11

Market Reality
Market has long-term horizon

u  Coca-Cola Auction

% value attributable to cash
    flows beyond five years

     Campbell Soup         75%

     CPC International         76%

     General Mills         59%

     Kellogg         59%

     Ralston Purina         65%

     Sara Lee         66%

Page 12

Market Myth
Market is unsophisticated

u Lots of “irrational overreaction”

u Short-term focus compound the problem

uMany investors do not get it

Figure 10

Figure 11

Figure 12
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Market Reality
Market is smart

u Lots of players with independent errors yield
“accurate” prices

u Academy awards

Page 14

Value Boils Down To 3 Things

uCash Flow

uRisk

uCAP  (time horizon)

All expectational

Page 15

Part II

Evaluating Valuation Techniques

Figure 13

Figure 14

Figure 15
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EPS / P/E

     How used in
Description Plus            Minus      “real world”

price of stock/ w simple             w excludes risk       w relative P/E
earnings per share w proxy for cash flow             w  excludes capital needs         w EPS momentum

w  widely accepted                  w time value of $       w absolute P/E
w  broadly articulated              w EPS can be manipulated      w P/E vs. growth rate
w  executive compensation       w Graham/Dodd formula

Page 17

Price/Book

     How used in
Description Plus            Minus      “real world”

stock price/ w  simple             w  can be manipulated      w low price/book
shareholders’ w margin of safety                  w  subject to accounting             (preferably at or
equity w indicator of value                    vagaries          below one)

   creation                         w does not capture key           w P/E vs. growth rate
               issues of value

 

Page 18

Enterprise Value/EBITDA

     How used in
Description Plus            Minus      “real world”

enterprise value/ w more reflective of             w excludes risk       w  low price/EBITDA
EBITDA                      economics of business         w  excludes capital needs         w PMV investors

w simple                                  w time value of $                     w EBITDA growth
w good for M & A                          versus multiple
w relates enterprise to
    cash flow
w industries that don’t
    make money

 

Figure 16

Figure 17

Figure 18
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Dividend Discount Model

     How used in
Description Plus            Minus      “real world”

discount future w incorporates time             w discount rate       w  calculate NPV
dividends to PV              value of money                    w discount number                  w calculate IRR

w implicitly incorporates            not correct                           w “black box”
   capital needs              w  biased toward high
w mimics life cycle                    yield stocks and

               against growth stocks
           w  cumbersome to calculate
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Part III

The Case for the

Value-Based Model

Page 21

Definitions
Cash Flow

Net Operating Profit After Tax (NOPAT)
• Unlevered cash earnings
• After cash taxes attributable to operating income
• Before financing costs
• Goodwill amortization is added back

Definition
           Operating Income

 Less:  Taxes attributable to operating income
           Tax provision (normalized)
            −   Deferred taxes
            +   Tax shield (net interest expenses * tax rate)

 Plus:  Goodwill amortization

 =        NOPAT

Figure 19

Figure 20

Figure 21
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Definitions
Cash Flow

Investment in Future Growth (I)
• Investment required to generate future NOPAT
• “Fuel” of the business
• Key variable for understanding capital allocation
• Consider all value delivered in “investments”

Definition
 ∆ Operating working capital

 Capital expenditures (net of depreciation)
 Acquisitions (net of divestitures)

Page 23

Definitions
Cash Flow

               NOPAT = cash earnings

   −     Investment = investment in future growth

   Free Cash Flow = cash available for distribution
to all claimholders

Page 24

Definitions
Cash flow/economic profit link

Sales

Operating
Margin

Cash
Taxes

Net Working
Capital

Net Fixed
Capital

Goodwill

NOPAT

Invested
Capital

Economic Profit

Cost of
Capital

Figure 22

Figure 23

Figure 24
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Definitions
Risk - Weighted Average Cost of Capital

Rf

u Consider composition of
     debt/total capital

u Weight based on market
      values

u Represents opportunity cost

Return

Risk

Ke

Kd

Page 26

Definitions
Competitive Advantage Period

Excess
Returns

Time

CAP

Time

Excess
Returns

CAP

Higher Returns

Time

Excess
Returns

Expanding CAP

CAP

Page 27

Why Value-Based Analysis?

uManagers/shareholders on same wave length

u Total financial planning − M & A, budgeting,
compensation

uMakes common sense

Figure 25

Figure 26

Figure 27
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The tension in the air is as palpable as a high-stakes prize fight. In one corner, the
finance professors— the proponents of stock market efficiency— argue that inves-
tors cannot outperform the market over time. In the opposing corner, the practitio-
ners maintain that the market’s gyrations defy the ivory tower logic of academia.

The battle armor for the professors: rational agents, random walk, and the efficient
market hypothesis. Their “proof” includes the general failure of the chartists and
the fact that most money managers cannot consistently outpace the market.

The weapons of the practitioners include the reality that some money managers do
outperform the market over time, that investors often act “irrationally,” and that
the market can often be described in anthropomorphic terms— jubilant, downtrod-
den, excited, jittery.

Which is the truth? The answer is that both models are right and both are wrong.
Indeed, capital markets display some of the characteristics of both market effi-
ciency and “inefficiency”: a lack of predictability and rapid information assimila-
tion coexist with sudden shifts in prices and “group think.” These characteristics
are part and parcel of a newly articulated phenomenon— called a “complex adap-
tive system.” Indeed, we believe that capital markets can best be understood as
complex adaptive systems. The rest of this paper is dedicated to developing this
assertion.

While the notion of capital markets as a complex adaptive system may be rela-
tively new— even to studied finance professors— we believe this framework will be
the accepted paradigm for describing capital markets within the next decade, su-
perseding the current dogma. Shift happens.

Before delving into the heart of the case, it is worth outlining a backdrop for so-
called “paradigm shifts.” Thomas Kuhn laid out the best-known framework for
this analysis in his seminal book, The Structure of Scientific Revolutions (1962).
Kuhn’s process allows us to break down the evolution of ideas into four parts. (See
Table 1.) First, a theory is laid out to explain a phenomenon. Second, scientists
start to “test” the theory by collecting empirical data. In the process, they find
certain facts that run counter to the prevailing theory. Third, scientists— especially
those that have a personal stake in the prevailing theory— “stretch” the old theory
to accommodate the new findings, often choosing to dismiss or discount certain
data. Finally, a new theory emerges that overtakes the old, offering better fidelity
to the facts and greater predictive power.

Table 1
The Evolution of Ideas
I A theory is laid out in order to explain a phenomenon
II Scientists test the theory and find facts that counter it
III The original theory is “stretched” to accommodate new findings
IV A new theory supersedes the old theory

A simple illustration of a paradigm shift comes from the evolution of human un-
derstanding of the celestial/terrestrial world. (See Table 2.) Aristotle posited that
the universe was geocentric and that the celestial world was “perfect.” The main
implication was that orbits around the Earth were circles. As the learned men of
the day studied planetary motion, they discovered that orbits were not exactly cir-
cular, but rather elliptical. Ptolemy, who lived roughly 500 years after Aristotle,

Introduction

Paradigm Shifts
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documented these elliptical orbits, but rather than suggest celestial imperfection he
created a system of circles-upon-circles.  However, to accommodate his empirical
findings, Ptolemy had to “stretch” his theory with slight modifications. (See Figure
1.) Finally, over 1,000 years later Copernicus, Kepler and Galileo, among others,
introduced the heliocentric universe and put to rest celestial perfection, ushering in
a new paradigm.1

Table 2
The Evolution of Ideas— Celestial/Terrestrial Changes
I     Theory laid out Aristotle (~340 BC) proposes a geocentric universe with celestial perfec-

the orbits of the planets and the sun are perfect circles
II    Theory tested Astronomers observed that orbits are elliptical, not circular
III   Theory stretched Ptolemy (~140 AD) introduces circles-upon-circles, hence accommodating

theelliptical observations but preserving celestial perfection
IV   New theory Copernicus (~1543), Kepler (~1610) and Galileo (~1600) introduced a

heliocentric universe, elliptical orbits and celestial imperfection, respec-
tively

Figure 1
The Ideal and a “Stretched” Version of Ptolemaic Cosmology

Earth

Planet

                           

Earth

Planet

Source: Ptolemy’s Altamost.

Correspondence

With this process in mind, how do we know whether or not to take a new scientific
theory seriously? Bernstein (1994) suggests a test he calls “correspondence,” a
term borrowed from physicist Niels Bohr. Correspondence has two parts. First, a
new idea must explain why the old theory worked, while furthering the under-
standing of the phenomenon being studied. Second, the new theory should add
some predictive value.

A ready example is the melding of classical, Newtonian physics with quantum the-
ory. For centuries scientists used Newtonian physics— powerful as a result of its
deterministic focus— to explain why an apple falls or planets orbit. However, de-
spite the best efforts of scientists, classical physics offered an incomplete under-
standing of electrons. On the other hand, quantum theory, while not very helpful in
everyday life, explains the counterintuitive notion that electrons can be understood
both as waves and as particles. The classical model is a good first approximation

                                                                   
1 See Appendix A for more details.
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of reality, but the new model extends comprehension without undermining what
is “known.”

Our game plan is now clear. First, we will review the basics of the “old” view—
capital market theory. Then, we will see whether or not the empirical studies of
capital market behavior are completely consistent with this theory. In particular,
we will search for evidence of “theory-stretch.” Next, we will introduce the new
paradigm— the world of complex adaptive systems— defining terms such as self-
organized criticality and nonlinearity. Our goal is to judge whether or not these
new models can better explain capital markets behavior— satisfying the practitio-
ners— while showing why the old theory worked reasonably well— appeasing the
ivory-tower types. Said differently, we will test the theory for correspondence.
Finally, we will consider the practical implications for investors.

We develop the basics of capital market theory by exploring a few of its key prin-
ciples. These issues cannot, however, be addressed without some comment on the
foundation of most economic theory, including financial economics.

The bulk of economics is based on equilibrium systems: for example, a balance
between supply and demand, risk and reward, price and quantity. Articulated by
Alfred Marshall in the 1890s, this view stems from the idea that economics is a
science akin to Newtonian physics, with an identifiable link between cause and
effect and implied predictability. When the equilibrium system is hit by an exoge-
nous shock, it absorbs the shock and returns to an equilibrium state.

This equilibrium perspective has associated irony and a significant practical impli-
cation. The irony is that the convenient, predictable science that economists hold as
an ideal— nineteenth century physics— has been undermined by advances such as
quantum theory, where indeterminacy is intrinsic. The equilibrium science that
economists have mimicked has evolved; economics, by and large, has not.

The major implication is that many of the statistical tools used to understand
capital market behavior can only be applied if equilibrium theory holds (Fama,
1963). If this theory does not describe reality, many of the conclusions drawn by
financial economists may be misleading.

These observations are not meant to be an indictment of the founding fathers of
modern finance. Indeed, their contributions have advanced our knowledge of mar-
kets by leaps and bounds. Rather, we urge both academics and practitioners to use
equilibrium-based models with caution. Linear models may have important simpli-
fying assumptions that do not jibe well with how the world actually works.

Theory Laid Out

Capital market theory, largely developed over the past 50 years, rests on a few key
points. These include efficient markets, random walk, and rational agents. Our
outline relies heavily on the structure laid out by Peters (1991). We will consider
each element in turn, and outline its contribution to the theory:

• Stock market efficiency suggests that prices reflect all relevant information
when that information is cheap and widely disseminated (a reasonable description
of the U.S. stock market). As such, purchasing stocks is a zero net present value
proposition; you will be compensated for the risk that you assume but no more,
over time. Market efficiency does not say that stock prices are always “correct,”
but it does say that stock prices are not systematically mispriced. Market effi-

Classical Capital
Market Theory
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ciency does not require the assumption of random walk— although it generally
does— but a random walk does imply market efficiency.

• Random walk. A theory developed by Bachelier (1900) and Osborne (1964) and
supported empirically by Kendall (1953), random walk suggests that security price
changes are independent of one another. The premise is that since capital markets
are comprised of lots of agents, current prices will reflect the information that is
collectively known. Accordingly, changes in prices would come only from unex-
pected information that is, by definition, random. Random walk is an important
assumption because it implies that the probability distribution of returns will be
normal or near normal.

• Rational agents is an assumption that investors can assess and optimize
risk/reward opportunities. Markowitz (1952), inspired by the work of John Burr
Williams (1938), took an important step by linking the potential returns of a port-
folio to its riskiness, as measured by the variance of returns. His theory explained
that risk-adverse investors would “rationally” seek the highest return for a given
level of risk. This idea is formally know as mean/variance efficiency. This model
served as the basis of the Capital Asset Pricing Model (CAPM), developed simul-
taneously by Sharpe (1964) and Lintner (1965) and later modified by Black
(1972). CAPM suggests a linear relationship between risk and return. This frame-
work of investor behavior is based on equilibrium economics, a linear measure
(beta), and rational agents. Importantly, the work of Markowitz and the CAPM
also rely on the assumption of normally distributed returns, with finite variance.2

These key principles of capital markets theory have two important underlying as-
sumptions and one significant predicted outcome. The first premise is that stock
price returns can be treated as independent, identically distributed random vari-
ables, unleashing the use of traditional probability calculus— a powerful tool. The
second assumption is that of rational agents— either on an individual or a collec-
tive basis. A predicted outcome of capital markets theory is modest trading activity
and limited price fluctuations. These assumptions and anticipated outcomes should
be matched against the empirical evidence to see if they fit.

Theory Tested

Testing started on most capital market theories as soon as the ink dried on the
original research. However, there is an inherent difficulty in testing economic the-
ory. Economists, unlike some other scientists, have no laboratory; their theories
can only be evaluated on how they describe events of the past and how well they
predict events in the future. Further, the amount of quality data is limited. For ex-
ample, the Center for Research in Security Prices (CRSP) database— the primary
source of detailed information on stocks and the stock market— goes back less than
80 years.

Of course, the difficulty of performing rigorous analysis has not prevented a steady
flow of theories on how to “beat the market.” As any practitioner will attest, most
of these theories have little merit. Our goal here is not to consider these theories,

                                                                   
2 The normal, or Gaussian, distribution is of great importance in science because of the powerful Central Limit Theorem

(CLT). The CLT states that given a set of independent random variables with a given mean value and finite variance, the
distribution is bell shaped, or normal. The CLT tells us it is safe to assume that any physical measurement that repre-
sents a series of independent variables is going to be normally distributed about its mean.
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3.

but rather to evaluate those tenets that serve as the bedrock of finance theory. We
find that five of these significantly fall short:

• Stock market returns are not normal, as capital market theory suggests. Rather,
return distributions exhibit high kurtosis; the tails are fatter and the mean is higher
than what is predicted by a normal distribution. In ordinary language this means
that periods of relatively modest change are interspersed with higher-than-
predicted changes (i.e., booms and crashes). 3 Figures 2 and 3 illustrates the point
graphically. Non-normal distributions undermine the random walk and weaken the
strength of the statistical tools available to evaluate market behavior.

Figure 2
Frequency Distribution of S&P 500 (January 1928–December 1989)
Five-Day Returns: Normal versus Actual

Source: Chaos and Order in the Capital Markets, Edgar Peters, 1991.  Reprinted by permission of John Wiley & Sons, Inc.

Figure 3
Frequency Difference: Normal versus Actual Five-Day Returns

Source: Chaos and Order in the Capital Markets, Edgar Peters, 1991.  Reprinted by permission of John Wiley & Sons, Inc.

                                                                   
3 Biologists will see a parallel between these observations and the theory of punctuated equilibrium. The theory of punctu-

ated equilibrium was articulated in 1972  by Stephen Jay Gould and Niles Eldridge. The basic case is that evolutionary
changes are not gradual, but rather jerky. Long periods of statis are interrupted by abrupt and dramatic periods of
change.
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• The random walk assertion is not supported by the data. Campbell, Lo, and
MacKinley (1997), after applying a battery of empirical tests, recently concluded
that “financial asset returns are predictable to some degree.” Furthermore,
Peters— building on the work of Mandelbrot— suggests that there is a long mem-
ory component in capital markets. That is, return series are often both persistent
and trend-reinforced.  Non-normal returns and a lack of empirical support call into
question the random walk assumption.4

• Trading volume is higher and price changes greater than predicted. Standard
economic theory predicts low trading volume and limited price volatility. In reality,
trading volume is active and— as indicated above— price changes come in greater
size than the theory predicts (Shiller, 1981). The most obvious evidence of the lat-
ter point is the stock market crash of October 19, 1987, a day when the S&P 500
retreated 22.6%. Defending traditional capital market theory in the wake of the
crash requires liberal interpretation of the widely taught creed.

• Risk and reward are not linearly related via variance.  Fama and French
(1992) provide a good summary of the empirical tests of CAPM as well as a de-
tailed analysis for the 1963-1990 period. They conclude, simply: “Our tests do not
support the most basic prediction of the SLB [Sharpe-Lintner-Black] model, that
average returns are positively related to the market’s.” They did find that two
factors— firm size and market-to-book value— explained returns during the meas-
ured period. However, Fama and French maintained a “rational asset-pricing
framework,” which means that they identified the factors associated with various
returns and assumed that those returns were attributable to risk. While consistent
with the theory that rational agents seek to maximize returns given risk, their con-
clusions are undermined if those same agents cannot, or do not, optimize the risk/
reward trade-off.

• Investors are not rational. The case here rests on two points. The first is the
growing body of evidence from decision-making theorists showing that humans
make systematic judgment errors (Bazerman, 1986; Thaler, 1992). One of the
best-documented illustrations is Prospect Theory, developed by Kahneman and
Tversky, which shows that individual risk preferences are profoundly influenced
by how information is presented. The second point, subtle yet central, is that hu-
mans generally operate using inductive, not deductive, processes to make economic
decisions. As no individual has access to all information, judgments must be based
on what that person “knows” as well as what that person believes others to be-
lieve. Such decisions are often generated using rules of thumb and suggest a fun-
damental indeterminacy in economics (Arthur, 1995). Asset prices are a good
proxy for aggregate expectations. However, if enough agents adopt decision rules
based on price activity— generated either consciously or randomly— the resulting
price trend can be self-reinforcing.

Theory Stretched

A point that Kuhn makes forcefully is that scientists are slow to adopt new theo-
ries. It is understandably difficult for anyone to rapidly devalue a theory in which
they have “invested” substantial resources. This is because of both the economic
consequences of admitting relative ignorance and the emotional stress of acknowl-

                                                                   
4 However, it does not follow that technical analysis, at least how it is generally practiced, is valuable. Detecting the differ-

ence between a random series and a series with a persistent trend is nearly impossible with a simple stock price chart.
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edging sunk costs as irrelevant. The natural reaction, then, is to modify the current
theory as best as possible in order to accommodate reality. However, defenders of
the faith can only put so many proverbial fingers in the dam. Eventually, the water
gushes forth and the challenging theory gains widespread acceptance.

Here we review some of the reactions, and lack of reaction, to the evidence offered
in the previous section:

• Non-normal distributions. Numerous studies of security returns have unveiled
higher-than-expected means and fat tails— characteristics inconsistent with a
normal distribution. However, most economists have been reticent to abandon
the normal distribution assumption because it would invalidate the use of tradi-
tional probability calculus. Mandelbrot (1963) offers that capital market returns
follow a stable Paretian5 distribution, which exhibits the attributes empirically
observed in markets. Cootner (1964), in his critique of Mandelbrot’s article,
noted that most statistical tools would be rendered “obsolete” and past econometric
work “meaningless” if Mandelbrot were right. While willing to further explore
Mandelbrot’s theory, Cootner called for more evidence of its validity before “con-
signing centuries of work to the ash pile.”

• Noise traders. Given that efficient markets and rational agents would lead to
minimal trading volume, the theory of “noise” and “noise traders” was developed
to explain the levels of real-life trading activity. Black (1986) described noise
trading as “trading on noise as if it were information” even though “from an
objective point they [noise traders] would be better off not trading.” He notes that
noise traders may be active because “they like to trade.” Most striking about
Black’s paper is the introductory commentary. He writes that: “[noise theories]
were all derived originally as a part of a broad effort to apply the logic behind the
capital asset pricing model to . . . behavior that does not fit conventional notions of
optimization.” Admitted theory stretching.

• Stock market crashes. While price fluctuations are consistent with a random
walk, the frequency and magnitude of such changes are greater than what is pre-
dicted by theory. The academic reaction to the October 1987 crash— the greatest
single-day price change to occur since the academic theories were formalized— is
revealing. When asked about the 1987 crash in a recent interview (Tanous, 1997),
Eugene Fama, one of the fathers of efficient market theory, responded: “I think
the crash in ’87 was a mistake.” Miller (1991), after enumerating some potential
rational economic causes for the crash, recommends reading Mandelbrot— pre-
cisely the individual who argued that traditional capital market theory was
conceptually flawed.

• Rational agents and the world of behavior finance. The broadest reaction to
the behaviorists— those that argue that agent rationality should not be assumed in
economics— is dismissal. The reasoning for this hand-wave generally comes in
one of two varieties (DeBondt and Thaler, 1994). The first is that a collection of
agents— with errors canceling out— creates a market similar to one in which agents
are rational. This “as if” argument, generally attributed to Milton Friedman, ap-
pears reasonable under many circumstances but fails to explain certain anomalies,
                                                                   
5 A stable Paretian, or Pareto-Levy, distribution has an undefined variance, unlike a normal distribution.  The properties of

these distributions were described by Levy in the 1920s based on the work of Pareto. Pareto found that the distribution
of income was normal, except for the upper 3%, resulting in a fat tail. As in many cases of fat tails, it was discovered
that feedback mechanisms caused these distribution outliers.
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including the crash of 1987. The second argument is that introducing investor irra-
tionally dilutes the theory. For example, Miller (1986) suggests that behavior fi-
nance is “too interesting and thereby distracts us from the pervasive market forces
that should be our principal concern.”

The established theory has significantly advanced our understanding of capital
markets, but is approaching the limit of its usefulness. The introduction of a new
theory, along with the requisite computational power to model it, may usher in a
new era of understanding of capital market behavior.

Now we lay out the challenging theory: capital markets as complex adaptive sys-
tems. This model is more consistent with what is known in other sciences, such as
physics and biology, and appears to be more descriptive of actual capital markets
activity.

This section is broken into three parts. First, we provide a description of complex
adaptive systems, identifying key properties and attributes. Next, we compare the
results predicted by the new theory to actual market behavior. Finally, we check
for correspondence.

Complex Adaptive Systems: A Definition

Put two people in a room and ask them to trade a commodity, and the result will
not be particularly fascinating. Add a few more people to the room and the activity
may pick up, but the interactions remain relatively uninteresting. The system is too
static, too lifeless, to reflect what we see in the capital markets.

As more agents are added to the system, however, something remarkable happens:
it transitions into a so-called “complex adaptive system,” replete with new, life-like
characteristics. In a tangible way, the system becomes more complex than the
pieces that comprise it. Importantly, this transition— often called “self-organized
criticality”— occurs without design or help from any outside agent. Rather, it is a
direct function of the dynamic interactions among the agents in the system (Bak,
1996).6

Bak illustrates self-organized criticality with a sand pile. (See Figure 4.) Start to
sprinkle sand on a flat surface and the grains settle pretty much where they fall; the
process can be modeled with classical physics. After a modest pile is created the
action picks up, with small sand slides. Once the pile is of sufficient size, the sys-
tem becomes “out of balance,” and little disturbances can cause full-fledged ava-
lanches. These large changes cannot be understood by studying the individual
grains. Rather, the system itself gains properties that must be considered sepa-
rately from the individual pieces.

                                                                   
6 Kauffman (1995) has theorized that a similar process explains the beginning of life.

The New Theory:
Complex Adaptive
Systems
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Figure 4
Complex Adaptive System: Sand Pile

Drawing by Ms. Elaine Wiesenfield.  Source:  How Nature Works, Per Bak, 1996.

One absolutely central characteristic of a complex adaptive system is “critical
points.” That is, large changes occur as the result of cumulative small stimuli—
just as large avalanches are precipitated by the accumulated weight of many sand
grains. This implies that large fluctuations are endogenous to such a system. Criti-
cal points are a formal way of restating the old phrase “The straw that broke the
camel’s back.” Seeking specific causes for even big-scale effects is often an exer-
cise in futility.

A complex adaptive system can be said to exhibit a number of essential properties
and mechanisms. We rely on the work of Holland (1995) in developing these
points:

• Aggregation. Aggregation is the emergence of complex, large-scale behaviors
from the aggregate interactions of many less complex agents. An example of this
phenomenon is an ant colony. If you were to “interview” any single ant about what
it does, you would hear a narrowly defined task or set of tasks. However, because
of the interaction of all the ants, a functional and adaptive colony emerges. In
capital markets language, the behavior of the market “emerges” from the interac-
tions of investors.7 This is what Adam Smith called the “invisible hand.”

• Adaptive schema. Agents within a complex adaptive system take information
from the environment, combine it with their own interaction with the environment,
and derive schema, or decision rules (Gell-Mann, 1994). In turn, various schemata
compete with one another based on their “fitness,” with the most effective ones
surviving. This process allows for adaptation, which explains the “adaptive”
within the phrase “complex adaptive system.” Individual trading rules and invest-
ment rules of thumb can be thought of as schemata in the capital markets.

• Nonlinearity. In a linear model, the value of the whole equals the total of the
parts. In nonlinear systems, the aggregate behavior is more complicated than
would be predicted by summing the parts. This point can be illustrated with a
basic prey/predator model. Given some basic variables— predators and prey in a
given area, the rate of interaction between the two and a predator “efficiency”
measure— the predator/prey model produces the nonlinear outcome of feasts and

                                                                   
7 This property is called “emergence” and is a defining characteristic of a complex adaptive system. The inability to fully

explain emergent properties stems from the large number of nonlinear interactions.
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famines. This is because the model is driven by the product of variables, not their
sum. For the capital markets, this means that cause and effect may not be simplis-
tically linked.

• Feedback loops. A feedback system is one in which the output of one iteration
becomes the input of the next iteration. Feedback loops can amplify (positive feed-
back) or dampen (negative feedback) an effect. One example of positive feedback
is the multiplier effect, taught in basic economics. Here, additional resources
gained by one agent typically get passed on in some way to other agents, magnify-
ing the impact of original stimulus. In the capital markets, an example of a feed-
back loop would be momentum investors using security prices changes as a
buy/sell cue, allowing for self-reinforcing behavior. Another example is the “theory
of reflexivity,” developed by George Soros.8

We now have a framework that, while relatively new, is both consistent with ad-
vances made in other sciences and promising in its descriptive potential. It now
must face the real test: explaining the facts.

Does the Theory Conform to Reality?

We have established both the basics of traditional capital market theory as well as
the inconsistencies between the theory and reality. Now we can see if the new
framework helps bridge the gap between the two:

• Non-normal distributions. Understanding the capital markets as complex adap-
tive systems would account for the high kurtosis seen in return distributions. In
particular, periods of stability punctuated by rapid change, attributable to critical
levels, is a characteristic of many complex adaptive systems, including tectonic
plate activity, bee hives, and evolution. Hence, the observed return distributions,
booms and crashes and “high” levels of trading activity would all be consistent—
even predicted— by the new model.

• Random walk— almost. Trend persistence is found throughout nature, and
should be no great surprise that it appears to some degree in capital markets. New
statistical models, including fractal time series, may help analyze such trends. The
main point, however, is that the price activity of the market, assuming it is a com-
plex adaptive system, would be similar to a classic random walk. The new model,
however, appears to do a better job of explaining persistence.

• Homogeneous versus heterogeneous expectations. The ability to relax the as-
sumption of rational agents— and the associated assumption of risk/reward effi-
ciency— also argues for the complex adaptive system model. Shifting from the
mindset of economic agents as deductive decision-makers, viewed either singularly
or collectively, to inductive decision makers is crucial. Under most circumstances,
it is reasonable to assume that the collective, inductive judgments of agents will
yield an asset price similar to “intrinsic value” when their errors are independent.
However, if certain decision rules are able to gain footing (“buy when the price
exceeds X”), the resulting nonindependence of errors can lead to self-reinforcing
trends. The key here is that complex adaptive systems can explain the dynamics of
the market without assuming that agents have homogeneous expectations.

                                                                   
8 See Appendix B for more details.
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• Portfolio manager performance. A complex adaptive system may offer a better
descriptive model of the market, but offers little in the way of predictability beyond
structural generalizations. In turn, the poor performance of active portfolio manag-
ers is consistent with the new model. That point made, it remains possible that
certain investors— Warren Buffett and George Soros, for example— may be “hard-
wired” to be successful investors. In this sense “hard-wired” suggests innate men-
tal processes, fortified with practice, that allow for systematically superior security
selection.

• Artificial models simulate market action. Researchers at the Santa Fe Institute
have created an artificial stock market that mimics actual market behavior (Arthur
et al., 1997). Their model provides agents with multiple “expectational models,”
allows the agents to discard poor performing rules in favor of better performing
rules, and provides for a discernible “intrinsic value.” Agents are assumed to have
heterogeneous expectations. The model shows that when the agents replace their
expectational models at a low rate, the classical capital market theory prevails.
However, when models are explored more actively, the market transitions to a
complex adaptive system and exhibits the features of real markets (trading activity,
booms and crashes). The Santa Fe Institute model, while admittedly simple, illu-
minates a path for understanding of real capital market behavior.

This new theory of market behavior does a better job of explaining reality than the
old model, but it does so at the expense of a difficult trade-off: by incorporating
more realistic assumptions we lose the crispness of current economic models. This
paradigm shift requires letting go of the determinate and accepting indeterminacy;
trading equations with unique equilibrium solutions for models with multiple equi-
libria; looking to other fields of science for relevant metaphors.

The new model offers us a richer understanding of how markets work. It is also
encouraging that there may be certain “rules” that govern all complex adaptive
systems, meaning capital markets may have a lot in common with other natural
systems.

Correspondence

The market as a complex adaptive system passes the test of correspondence. The
first part of correspondence is an explanation of why the preceding theory worked.
We see that in a number of instances the effective difference between the old and
new theories is modest from a practical standpoint (e.g., the value of most techni-
cal analysis, predictability). However, this framework can be said to add to our
understanding of capital markets theory by explaining certain results and phe-
nomenon (crashes, trading activity).

The second component of correspondence relates to predictability. While the new
theory does not offer predictability in an normative sense,9 the theory is of value in
a descriptive sense. As quantitative models are further developed and refined, there
may be hope for greater predictive power in the new framework.

The stage appears to be set for a paradigm shift. It is only a question of time.
While some in the academic community have embraced some or all of this new
understanding of markets, they remain a minority. The evidence supporting the
complex adaptive system framework, however, is growing.
                                                                   
9 Actually, at least one money management firm, the Prediction Company, does run money with these concepts.
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Now we step outside the world of theory and into the realm of the practical. What
does this new paradigm mean for investors? How should investors change their
behavior, if at all, to accommodate the complex adaptive system framework? Can
old tools be applied to the new reality? Here are some thoughts:

• The risk and reward link may not be clear. Traditional finance theory assumes
a correlation between risk and reward, with the debate surrounding how to cor-
rectly measure risk. In a complex adaptive system, however, risk and reward may
not be so simplistically linked (Vaga, 1994). More specifically, Peters and Vaga
have suggested that owning a stock that exhibits persistence may less risky than
traditional theory suggests.10

• Cause and effect thinking is dangerous. Humans like to link effects with
causes, and capital markets activities are no different. For example, politicians
created numerous panels after the market crash in 1987 to identify its “cause.” A
nonlinear approach, however, suggests that large-scale changes can come from
small-scale inputs. As a result, cause-and-effect thinking can be both simplistic
and counterproductive.

• Traditional discounted cash flow analysis remains valuable. This is true for
three reasons. First, discounted cash flow (DCF) spells out principles: the value of
a financial asset is the present value of future cash flows discounted appropriately.
Second, a DCF model remains an excellent framework for sorting out key invest-
ment issues. Finally, there is arguably no better available quantitative model than
the DCF for crystallizing expectations impounded in stock prices. The main caveat
to the use of a DCF framework is that investors need to remain aware that many
factors play into expectations— including the investor’s personal biases— that may
not be easy to model.

• Strategy in the new paradigm world. As the economy evolves from one that is
manufacturing based to one that is information based, microeconomics are chang-
ing as well (Arthur, 1996; Beinhocker, 1997). For example, some economists have
argued that certain businesses enjoy increasing, not decreasing, returns on invest-
ment as a result of path dependence and technological lock-in. Investors in tech-
nology may have separate rules to play by, all steeped in the basics of complex
adaptive systems.

The academics and the practitioners can now touch gloves in the middle of the ring
with the knowledge that the “truth” lies somewhere between their polar views. The
tie that binds the two camps is the new paradigm of markets as complex adaptive
systems. Acceptance of this stance requires the modification of current thinking,
but opens the door for a perspective that is supported by other areas of science and
that spans the gap between current theory and reality.

                                                                   
10 See Appendix C for more details.

Practical Investor
Considerations

Conclusions
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Philip Anderson, a Nobel-prize-winning physicist, helps explain why the old theory
is constraining:

“Much of the real world is controlled as much by the ‘tails’ of
distributions as be means or averages: by the exceptional, not the
mean; by the catastrophe, not the steady drip; by the very rich, not
the “middle class.”  We need to free ourselves from ‘average’
thinking.”

Special thanks goes to Bob Hiler for his important contributions to this paper.
Not only did Bob research and write two of the appendices, his comments, sug-
gestions and insights significantly improved the clarity and structure of the work.
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Appendix A

A Celestial Example

A simple illustration of a paradigm shift comes from human understanding of the
heavens. (See Table 2.) Aristotle posited that the universe orbited around the earth.
Moreover, he assumed that the sun and outer planets orbited the earth in perfect
circles. Scientists found these notions so appealing that they engaged in mental
gymnastics to preserve their place at the center of the universe.

Indeed, 500 years later, the Egyptian astronomer Ptolemy resorted to the convo-
luted idea of epicycles, or “circles-upon-circles,” in which the outer planets orbited
in a circle around an imaginary point that itself orbited the earth in a perfect
circle. (See Figure 1.) In addition to fairly accurately describing elliptical orbits,
Ptolemy’s epicycles theory explained the phenomenon of “retrograde motion”—
where certain planets reverse their direction across the earth’s sky.  However, to
save the geocentric paradigm, Ptolemy had to stretch his theory with additional
conjectures: a slightly off center earth, and the equant, another off-center
imaginary point around which a planet orbited. Thus, the Ptolemaic scheme
became less accurate as the centuries rolled by, and its parameters and constants
had to continually revised by Arabic and Christian astronomers.

The inaccuracy of Ptolemaic system posed more than an abstract problem for sci-
entists. After Julius Caesar adopted the Egyptian solar calendar, it became the
clock of the Western world. However, after 16 centuries, the overly simple Julian
system— with 365-day years and a leap year every fourth year— had accrued
enough errors so that it was ahead by 10 days. As a result, the Pope, in 1514,
asked Copernicus, a Polish clergyman and astronomer, to look into calendar re-
form. Copernicus solved the problems that had stymied Ptolemy and the millennia
of astronomers who followed him, but his resulting heliocentric theory placed the
Sun instead of the earth at the center of the universe. (See Figure 5.)

Figure 5
The Picture That Sparked the Copernican Revolution

Map of the Copernican universe by Thomas Digges.
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A loyal priest, Copernicus refused to publish these heretical results until right be-
fore his death. Indeed, in breaking with the Ptolemaic tradition, the Copernican
theory offended the Church and others by removing the earth from the center of the
universe and the focus of God’s concern.11 The Church eventually sanctioned his
theory implicitly when Pope Gregory XIII adopted the Gregorian calendar based
on the new system in 1582. But it took many decades before the theory gained
broad acceptance.

                                                                   
11 It is worth noting that for all his heliocentric paradigm breaking, Copernicus still believed in circular orbits and celestial

perfection.  Kepler and Galileo shifted those respective paradigms.



Frontiers of Finance

– 19 –

Appendix B

A Nonlinear Model: George Soros’s Theory of Reflexivity

George Soros’s phenomenal track record suggests that he has some secret weapon
that allows him to beat the market. Indeed, he ascribes his success to a unique
mental model of how the world works. This model dismisses classical economic
theory as an elegant but irrelevant hypothetical construct with overly constrictive
assumptions. To replace it, Soros has created his so-called Theory of Reflexivity
that deals with the actual world of imperfect understanding, instead of the econo-
mist’s world of perfect information. His nonlinear model— full of not-so-intuitive
circular feedback loops— contrasts sharply with the linear model that the academic
profession espouses and in which most investors believe.

The shortest path between two points is a straight line, and the way the human
brain operates is no exception. We humans tend to think linearly, linking causes to
effects in order to generate logical chains that describe the world around us.  For
example, we may use the following cause-effect diagram to describe the results of
a firm lowering its prices:

Figure 6
Linear Logic Chain

This linear thought fairly describes reality, but it is only a half truth. This is be-
cause there is another half to the story: game theory predicts that Firm B will react
to stem the loss of its market share. (See Figure 7.)

Figure 7
Linear Logic Chain

Together, these half truths link together to form a whole— a vicious circle in which
both firms continually lower prices to remain competitive, thus destroying the
profitability of their industry.

Lines and Logic:
The Standard Linear
Model

Firm A Lowers Prices of Its
Widgets so its Widgets are

Cheaper than its Competitors’

Firm A Sells More Widgets
at Lower Prices

(Cause) (Effect)

Firm B Lowers Prices of Its
Widgets so its Widgets are

Cheaper than its Competitors’

Firm B Sells More Widgets
at Lower Prices

(Cause) (Effect)
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Figure 8
A Nonlinear Feedback Loop:  A Vicious Circle
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Moreover, this diagram also shows us that we have drawn a false dichotomy be-
tween cause and effect; any point on the circle is both an effect of the previous
cause, and a cause of the next effect.  Thus, like the “hallway” formed by two
facing mirrors, each node on the circle is ultimately a self-referential function of
itself. While this is a potentially damning error in traditional modeling— as anyone
knows who has gotten a “circular reference” error on a spreadsheet— we must still
deal with this issue to analyze a self-referential systems.  Soros argues that the
stock market is such a self-referential system, and his Theory of Reflexivity grap-
ples with the consequences of this assertion.12

Following the archetype set by our previous example, Soros explains that the stock
market can act as a self-referential circle comprised of two connected linear, logi-
cal chains. The first chain is the uncontroversial “cognitive function,” whereby
“reality is reflected in people’s thinking.” (See Figure 9.) Along with most econo-
mists, Soros believes that investors use all available information to assess the
magnitude and riskiness of cash flows accruing to a security’s owner.  They then
discount these cash flows to the present value, and buy or sell these securities in
the open market accordingly.

Figure 9
A Cognitive Function in the Stock Market

If investors can assess the
fundamentals, i.e. the magnitude

and riskiness of cash flows
accruing to a stock.

Then this data determines
intrinsic value. In the aggregate,

investors’ expectations
determine a stock’s share price.

(Cause) (Effect)

                                                                   
12 Soros uses the invented term “reflexive” to refer to the self-referential nature of variables in his model.

The Theory of
Reflexivity
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So far, this is standard textbook fare.  However, Soros also believes that at certain
times investor expectations— as quantified by a stock price— can affect the funda-
mentals. This is the second, and more controversial logical chain, which Soros
terms the “participating function.”

Figure 10
The Participating Function in the Stock Market

If we accept both of these logical chains, then we can link them together in a
reflexive circle, as shown below.

Figure 11
A Reflexive Loop in the Stock Market

This reflexivity operates whenever the participating function operates. For exam-
ple, a company can take advantage of its high market price by going back to the
capital markets to raise money in a secondary equity offering. The company can
then turn around and use that money to make an acquisition that increases a metric
of financial performance, say, earnings per share or return on invested capital.
This improvement in the company fundamentals pleases investors, who then bid up
the company’s share price.  If the company repeats this cycle by then returning to
the capital markets once more, it can enjoy the benefits of a “benign circle” that
improves its fortunes by means of this reflexive loop.

Note that the reflexivity embedded in this model— which classical economics sim-
ply assumes away— has several important implications. First and foremost, peo-
ple’s expectations affect the very reality from which they infer those expectations.
This feedback loop creates a fundamental uncertainty about reality, for investors’
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actions may change the company in which they are trying to invest.  Second, re-
flexivity gives alert investors an opportunity to earn abnormal returns, with a long
position in a benign reflexive loop and a short position in a vicious one.

Finally, reflexivity predicts more frequent booms and busts than what is suggested
by the classical economic model. A conservative investor should thus be vigilant
for reflexive situations to avoid getting burned. Moreover, we would note that the
empirical evidence corresponds with the relatively frequent booms and busts pre-
dicted by this theory.
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Appendix C

Hurst Exponents and Thoughts on Risk

Harold Edwin Hurst was a hydrologist who worked on the Aswan Dam project on
the Nile River in the 1900s (Peters, 1991; Mandelbrot, 1977). He had a problem
with reservoir control, and attempted to construct a model that would resolve the
issue. His first assumption— and that of most hydrologists of the day— was that
rainfall, and hence the influx of water, followed a random walk. However, the tool
he developed, called the Hurst exponent, showed that the system followed a “bi-
ased random walk”— a discernible trend mixed with noise. In fact, Hurst found
that most natural systems— temperatures, rainfall, and sunspots— are biased ran-
dom walks.

Hurst laid out a generalization of Brownian motion, rescaled range (R/S) analysis,
that could be applied to a broader class of time series. Hurst’s analysis can distin-
guish between a random series and a nonrandom series, and hence has applicability
for capital markets. The general equation is as follows:

R/S = (k*n)H

where R/S = rescaled range (range/standard deviation)
n = number of observations
k = a constant
H = Hurst exponent

There are three possibilities for the value of H:

• H = .5 This is an independent series, or random walk.

• 0 < H < .5 This is an antipersistent series, which means it is mean-reverting.
This is, if increasing it is more likely to decrease in the next period and vice
versa.

• .5 < H <1 This is a persistent series, which means that increases are likely to
be followed be additional increases. Often, the persistence effect lasts for a
discernible cycle.

Bloomberg Financial Services calculates Hurst exponents for stocks and major
indices. (Type “Ticker Symbol” “Equity” “KAOS” “space” “W” “Go”) Following
are Hurst exponents, calculated using weekly stock price closing over the past five
years, for the top ten companies (ranked by market capitalization) in the S&P 500.
(See Table 3.)
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Table 3
Hurst Exponents for Selected Securities
weekly closings over past five years
Company (Ticker) Hurst Exponent
General Electric (GE) 0.50
Exxon (XON) 0.55
Microsoft (MSFT) 0.53
Coca-Cola (KO) 0.77
Intel (INTC) 0.56
Merck (MRK) 0.69
Royal Dutch (RD) 0.63
International Business Machines (IBM) 0.54
Philip Morris (MO) 0.41
Procter & Gamble (PG) 0.57
S&P 500 0.59
Source: Bloomberg Financial Services.

It is interesting to see the range of Hurst exponents within this narrow slice of the
S&P 500. General Electric stock, with an H of .50, appears to follow a random
walk while Coca-Cola, with an H of .77, demonstrates strong persistence. Philip
Morris returns are antipersistent. An important caveat: given the scarcity of inputs
and potential explanations for the results, we would be hesitant to draw too many
conclusions based on these data.

Peters has suggested that higher H values mean less risk because there is less noise
in the data. This is in contrast to the standard finance theory that links risk with
variance.

Risk measurement remains an enigmatic issue. While the Hurst exponent may not
be the solution to the problem of risk quantification, it may prove to be a step in
the right direction.

N.B.:  CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager or
co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies men-
tioned.  Closing prices are as of October 22, 1997:

Coca-Cola (KO, 595/16, Buy)
Exxon (XON, 647/8, Hold)
General Electric (GE, 697/16, Not Rated)
Intel (INTC, 835/16, Buy)
International Business Machines (IBM, 1051/8, Buy)
Merck (MRK, 971/4, Buy)
Microsoft (MSFT, 13511/16, Buy)
Philip Morris (MO, 413/4, Not Rated)
Procter & Gamble (PG, 723/16, Buy)
Royal Dutch (RD, 547/8, Hold)
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“Some years back, a CEO friend of mine . . . was explaining to his directors
why he wanted to acquire a certain life insurance company. After droning rather
unpersuasively through the economics and strategic rationale for the acquisition,
he abruptly abandoned the script. With an impish look, he simply said: ‘Aw,
fellas, all the other kids have one.’”

—Warren Buffett, Berkshire Hathaway letter to shareholders, 1994

Mergers and acquisitions are taking place at a staggering pace. In 1997 alone,
global announced transactions grew to nearly $1.7 trillion, eclipsing by almost
50% the record set in 1996. Virtually no company is immune from the trend, as
deals have been initiated across industries, borders, and unfriendly negotiating
tables. The stakes have never been higher, and the cost of misallocating capital has
never been dearer.

For an economic standpoint, dynamic M&A activity is good as it indicates that
capital is flowing freely. An active market for corporate control helps ensure that
businesses employ assets to their most productive use. Further, academic research
suggests that deals benefit multiple constituencies, including selling shareholders
and the IRS, even when the transaction is perceived to have “victims.”1

In spite of the rising importance of M&A in determining shareholder returns, the
analysis of deals by the financial community is often lacking. It is clear that widely
invoked rules of thumb—like the virtue of announcing a deal that adds to earnings
per share—often fail to explain why stocks go up and down. The stock market
must be taking its cues from other factors, including the cash economics and stra-
tegic fit of a target, which may not be captured in superficial M&A analysis.

Ultimately, there is only one test of the success or failure of a merger or acquisi-
tion: whether or not the per-share value of the acquiring company rises after the
deal is done. We believe that astute companies can use the current M&A wave to
deliver substantial value for their shareholders. This report seeks to lay out an eco-
nomically sound framework for assessing such value-creating programs.

We will approach this task in three parts. First, we will review the evidence on
deals, outline some potential pitfalls, and explore how accounting issues can ob-
scure economic reality. Second, we will outline the mechanics for a proper M&A
analysis. Finally, we offer two case studies. The first is a deal that misfired—the
Snapple purchase by Quaker Oats—and the second is a successful transaction—
Gillette’s acquisition of Duracell.

The M&A market is booming. Deal volume in 1997 was better than two times
what it averaged in the late 1980s. Activity in the U.S. paved the way, with the
$750 billion in announced domestic deals representing roughly one-half of the
world’s total. The financial services sector was particularly active, with announced
transactions totaling about one-quarter trillion dollars.

Introduction

The Evidence
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Chart 1
Global Announced Transactions
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But despite the record volume, the evidence on acquisitions should give pause to
potential buyers. On balance, the empirical facts based on academic research show
that companies trying to create value through acquisitions face some challenges.2

However, deals with financial and strategic merit are still well greeted by the stock
market. Some key academic findings from the study of transactions are as follows:

• Roughly two-third of all acquisitions are not immediately value-accretive for
the acquiring company. By using a so-called event study to calculate “cumulative
abnormal returns,” the impact of an M&A deal on share price performance can be
isolated. Using this technique, Professor Mark Sirower documents that two-thirds
of announced transactions have resulted in the buyer’s stock price underperforming
the market. 3 Corporate managers and investors often argue that short-term price
performance is an unreliable barometer for determining the merit of a transaction.
The reality is that the market is an unbiased measure of expectations—where in-
vestors place their collective best bet on the present value of future cash flows.
That roughly one-third of all transactions are deemed value-creating for the ac-
quiring company demonstrates that shareholder-friendly deals can be done.

• The higher the price paid for the target, the greater the synergy must be to
add value. Recent work done by Sirower found that the magnitude of the premium
is the primary determinant of value change. When a company overpays in a deal—
by paying a premium over stand-alone value greater than the present value of an-
ticipated synergies—the market quickly reacts by transferring wealth from the
acquiring company’s shareholders to the buyer’s. Notably, Sirower found that
factors such as deal size and degree of diversification were less explanatory in the
buyer’s price performance than the premium paid. Chart 2 shows the average pre-
miums paid over the past decade. Potential buyers should be encouraged by the
fact that average premiums have declined in recent years.
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 Chart 2
Average Premium Paid
versus 4-week average price
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• Cash deals are better than stock deals.4 This evidence is consistent with the
hypothesis that managers generally issue stock for acquisitions when they perceive
their shares to be overvalued. Interestingly, stock swaps have become much more
prevalent than in the recent past.5 (See Chart 3.) This may imply that managers
increasingly believe their stock is overvalued, given the tremendous performance of
the equity markets in the past decade.

 Chart 3
Types of Consideration in Announced Domestic Deals
 

5 %
1 2 %

2 0 % 1 7 %
1 2 %

1 8 %
1 5 %

2 5 % 2 5 % 2 3 %

3 9 %

3 7 %

3 2 %

4 7 %
5 2 %

5 4 %

4 4 %

4 8 % 4 7 % 5 0 %

5 6 %
5 1 % 4 8 %

3 6 % 3 6 %
2 8 %

4 1 %

2 7 % 2 8 % 2 7 %

0 %

1 0 %

2 0 %

3 0 %

4 0 %

5 0 %

6 0 %

7 0 %

8 0 %

9 0 %

1 0 0 %

1 9 8 8 1 9 8 9 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7

S t o c k  s w a p C a s h  a n d  S t o c k C a s h

Source: Securities Data Company.



Frontiers of Finance

– 5 –

• Goodwill amortization lowers reported EPS, not value. Professor Michael
Davis found that there is no benefit to using the pooling method of accounting for
deals versus the purchase, even when the latter results in the recognition and am-
ortization of goodwill, diluting reported earnings per share. In fact, he shows that
the market positively values goodwill.6 However, there is evidence that some com-
panies perceive the income statement benefit of pooling so favorably that they are
willing to pay a significant price to achieve it. For example, AT&T incurred about
$500 million in incremental costs—including expense associated with satisfying
pooling accounting criteria and a boost in the premium paid—in its purchase of
NCR.7

Why Deals Fail

 Given that the majority of announced deals result in a lower share price for the
acquiring company, it is worth exploring the major reasons that deals fail.8 Some
of the major missteps include:

• Overoptimistic appraisal of market potential. Managers often assume one of
two potentially dangerous scenarios: either that a poor performing sector will turn
around and improve, or that a growing business will continue to sustain lofty his-
torical growth rates. Quaker’s 1994 purchase of Snapple is a good illustration of
the latter point. Rather than objectively weigh the competitive threat of beverage
giants Coca-Cola and PepsiCo in the alternative beverage business, Quaker’s
management assumed that rapid growth rates would be sustainable well into the
future. As it turned out, Snapple’s growth fell shy of expected targets because of
the competitive onslaught of rival brands. It is important that management bases
its expectations on plausible business scenarios.

• Overestimation of synergies. In order to justify paying heady premiums over
market prices, managers often count on significant operating and financial syner-
gies. Managers tend to make two kinds of mistakes. First, they tend to overesti-
mate the magnitude of financial improvement—so that goals for anticipated
growth or cost reductions cannot be met. Second, managers count on synergies to
materialize too soon. This reduces the present value of the synergies and leads to
overestimation.

• Overbidding. It is not unusual for executives engaged in bidding wars to leave
the world of rational economic goals and enter into the realm of psychological
objectives. Frequently, the result of a bidding war is that the ultimate winner
overpays for the asset. Professor Max Bazerman finds that the “winner’s curse” is
the result of the “failure to consider the implications of having bid higher than
many of the other bidders—all of whom are at the same information disadvantage
relative to the seller.”9 The late-1980s acquisition of Federated Department Stores
by Robert Campeau is a graphic illustration of how the winner’s curse can destroy
a company.
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• The hubris hypothesis. This theory, proposed by Professor Richard Roll,10 is
an adjunct to the winner’s curse. Essentially, the hubris hypothesis suggests that
while management may believe that synergy exists and can be captured, individual
judgment is obscured by “pride and arrogance,” compelling them to overpay for
acquisitions. This hypothesis is confirmed by the overconfidence generally exhib-
ited by managers.

• Overly optimistic appraisal of ability to integrate. The smooth melding of two
businesses can be impeded by various factors. For example, merging companies
may have very different cultures, resulting in style clashes. Geographic distance
between the headquarters of M&A partners can also create barriers in communi-
cation and integration. Finally, senior managers within a newly formed company
often have different roles versus their prior organizations, creating tension. Deals
viewed only by the numbers tend to underestimate the impact of these issues.

• The diversification trap. Managers sometimes cite diversification as a motiva-
tion to make acquisitions. The thinking is that a diversified portfolio reduces risk
by smoothing earnings—when one business is underperforming, another one may
be doing well, offsetting the weakness. This logic is fatally flawed for a simple
reason: portfolio managers can similarly diversify their portfolios for a lot less
money. After all, it’s a lot cheaper to pay a broker a few pennies of commission
than to ante up a hefty control premium. Diversification does lead to greater size,
which many managers perceive to enhance reputation. However, size is not well
correlated with value creation. This is not to say that managers are making
suboptimal decisions. After all, larger girth is well correlated with greater execu-
tive compensation.

• Misplaced financial objectives. In spite of voluminous evidence to the contrary,
some managers persist in the view that any action that adds to accounting earnings
per share will add to shareholder value. This misperception can be compounded by
poorly conceived incentive compensation programs, many of which remain linked
to accounting earnings. As the following section will demonstrate, the earnings per
share impact should be considered largely as a residual of proper M&A analysis.
The prime goal remains value creation, which requires that the value imparted—in
cash, stock, or a combination—be less than the present value of the future stream
of cash flow acquired, including the benefit of synergy. To the extent that earnings
per share are a proxy for cash flow they are instructive, but investors must dig be-
hind the numbers to determine the economics.

 Accounting Issues

 Evaluating the merit of a merger or acquisition based solely on its impact on re-
ported earnings per share is one of the greatest investment errors that can be made.
The reason for this is simple: accrual accounting earnings do not necessarily reflect
the economic reality of cash-on-cash returns. Further, companies can chose vari-
ous accounting techniques, all acceptable under GAAP, that yield various earnings
per share outcomes.
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 To illustrate the point, we turn to the so-called “high-low fallacy.” This simple
exercise shows the impact of combining two “businesses”—one with a high
price/earnings multiple (P/E) and one with a low P/E—in a stock-for-stock deal.
Assuming no acquisition premium or synergy between the operations, it can be
demonstrated that management can either increase earnings—High buys Low—or
increase the P/E—Low buys High. (See Table 1.) As there is no change in the
value of the businesses, the earnings or multiple improvement must clearly be off-
set by a contra-effect. In fact, this is the case. When High buys Low, the earnings
per share rise but the “correct” P/E tumbles. Similarly, when Low buys High the
P/E expands but at the expense of earnings per share dilution. There is still no free
lunch.

 Table 1
The High-Low Fallacy
    Get EPS Up!  Get P/E Up!
  High  Low  High buys Low  Low buys High

 Earnings  $5,000  $5,000  $10,000  $10,000
 Shares  5,000  5,000  8,333  12,500
 Stock price  $30  $20  $30  $20
 EPS  $1.00  $1.00  $1.20  $0.80
 P/E  30X  20X  25X  25X

 Note: Adapted from The Quest for Value, G. Bennett Stewart, HarperCollins, 1991.

The high-low fallacy highlights another important issue. P/E multiples are a func-
tion of value, not a determinant of value. This causality is often implicitly re-
versed when investors and managers use investment rules of thumb. More directly,
it is never enough to figure out what impact a deal has on earnings per share with-
out contemplating what effect the same transaction will have on the P/E. A correct
approach would be to determine the economics of a deal, as defined by net present
value analysis, and to appreciate that the earnings and P/E impact will fall out of
those economics.

 Often, the earnings impact of a merger or acquisition hinges on the method of
financing a company chooses to fund the deal. A fundamental tenet of corporate
finance, however, is that projects should not be associated with specific funding
sources.11 This is true for a few reasons.

 First, the “capital structure” of the project should be the same as that for the cor-
poration, unless the investment itself is large enough to effect an overall change in
target capital structure. Second, the immediate funding source has no necessary
connection to the project’s hurdle rate. What matters is the project’s contribution
to the firm’s debt capacity. Specifically, if a project is funded completely with
debt, it should be clear that the borrowing power comes from the firm’s existing
assets. Finally, even if the firm were willing to significantly increase its debt-to-
capital ratio, the cost of debt and equity estimates would have to rise to reflect the
higher financial risk assumed by each.
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 Table 2 highlights this point with an example. Acquirer, Inc. agrees to purchase
Target, Inc. For simplicity, we assume no operational synergies and no acquisition
premium. Acquirer entertains three scenarios for funding the deal: all stock, half-
stock/half-cash, and all cash.

 Table 2
EPS and Value Impact of Various Financing Sources for an Acquisition
 $ in millions, except per share data
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Goodw i l l  amor t i za t i on -            -            -             2 5                  2 5               
N e t  i n c o m e 1 2 1           4 6             1 6 7            1 2 3                1 0 4             
E a r n i n g s  p e r  s h a r e 6 . 0 4$         2 . 2 9$         6 . 2 4$          5 . 2 7$              5 . 1 8$           
P /E  mu l t i p l e 1 2 . 9          1 1 . 4          1 2 . 5           1 5 . 5               1 6 . 8            
E V / E B ITDA Mu l t i p le 8 .1            7 .4            7 .8             8 .2                 8 .5              
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En te rp r i se  va lue 1 , 5 5 6        7 2 4           2 , 2 8 0         2 , 3 6 9             2 , 4 5 8          
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S h a r e s  o u t s t a n d i n g 2 0             2 0             2 7              2 3                  2 0               
S h a r e  p r i c e 7 8$            2 6$            7 7 . 8 1$        8 2$                 8 7$              
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w i t hou t  any  amor t i za t i on  o f  goodw i l l .   The  o the r  two  scena r i os  a re  accoun ted  f o r  us i ng
t h e  p u r c h a s e  m e t h o d  w i t h  a m o r t i z a t i o n  o f  g o o d w i l l  o v e r  1 5  y e a r s .

Source: CSFBC analysis.

 Acquirer’s board of directors might consider the following points:

• The EPS impact varies significantly with different accounting methods and
funding sources. This is in spite of the fact that the “value imparted,” or purchase
price, and assumed cash flow stream from the target company are identical under
each scenario. This fact alone suggests that EPS accretion/dilution is by itself an
unreliable proxy for value creation. In fact, empirical evidence shows that as the
percentage of executive compensation linked to accounting measures rises, the
market’s reaction to merger announcements becomes more adverse.12 Indeed, in
our example the scenario most beneficial to accounting earnings per share out-
come delivers the least shareholder value.

• Deals funded with debt are preferable to those funded with equity, in spite of
the negative effect they may have on reported earnings. This point, supported by
the empirical data, stems from two primary considerations. First, higher debt lev-
els—or greater use of a company’s debt capacity—may help lower a company’s
weighted average cost of capital by combining a greater percentage of lower-cost
debt versus higher-cost equity. The cost of capital improvement stems from the
present value of tax savings, which can be clearly illustrated by the Adjusted
Present Value (APV) technique of value estimation.13 It should be noted, however,
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that this financial benefit can be captured without an acquisition through a more
aggressive use of the balance sheet. Second, there is evidence that higher debt lev-
els impose capital allocation discipline on companies. Counterintuitively, then,
higher debt levels can result in a lower risk of capital misallocation.

• Enterprise value to EBITDA multiples, often used in M&A analysis, do not
tell the complete story. Multiples represent a shorthand for the discounting proc-
ess. As such, they do not always capture key issues of value. For example,
EBITDA multiples do not explicitly capture issues of risk in cash flows, capital
requirements, and the sources and implications of various financing alternatives.
Corporate managers and investors should recognize multiples for what they are—
a convenient starting point—but should incorporate all key value drivers into their
appraisals.

 In sum, the use of accrual accounting measures to judge the merit of a merger or
acquisition is both economically senseless and potentially very misleading. Manag-
ers should be sure that deals are judged based on sound criteria and that executive
compensation schemes measure economic, rather than accounting, performance.

 This section outlines the required steps to perform an economically sound analysis
of a merger or acquisition. Before delving into the specifics, however, it is impor-
tant to stress one point about capital allocation. Senior executives should focus on
the funding of strategies, not projects. There may be circumstances under which a
deal is not strictly value creating when viewed by itself, but supports an overall
strategy—by providing access to a new market, for example—that creates more
value than not doing the deal. Alternatively, some deals may look financially ap-
pealing but could be inconsistent with a company’s strategic goals and strengths.

 The mechanics of M&A analysis can be broken into four parts.14 We outline each
of them in turn:

 I. Value the Acquiring Company

 This step is a self-appraisal. It allows the buyer to understand a few key points.
Most important, a buyer must understand the expectations embedded in its share
price, including capital intensity, prospective returns on new investments, and the
anticipated period of competitive advantage. A concrete understanding of market
expectations can help management understand potential stock market reactions and
can offer a guide for investor communication.

 Second, a self appraisal can shed light on potential funding techniques. For exam-
ple, if management feels its shares are overvalued, it may consider using stock to
fund some or all of a deal. Very few managers, however, come to the conclusion
that their stock is overvalued, even when such a conclusion is supported by an ag-
gregation of internal operating plans. Conversely, if management believes their
stock is significantly undervalued, they may consider repurchasing their own
shares instead of doing a deal.

 M&A Analysis
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 II. Value the Target Stand-Alone (i.e., without Synergy)

 Here, the buyer seeks to understand the expectations built into the price of the
acquisition target excluding potential synergy. This exercise is easily done with
public information. It is important to stress here that stock prices often reflect ex-
pectations for free cash flow generation and investment needs well into the future.
Hence, the buyer must be convinced not only that the performance implied by the
public market value is achievable but that the incremental performance implied by
the control premium can be exceeded. Cast in this light, it is easy to see why so
many deals fail to create value.

 III. Identify Synergy

 Very simply, the value created in a M&A transaction represents the present value
of synergy less the premium paid for control. Stated differently, an acquisition only
enhances value for the buyer if the present value of the cash flow improvement
exceeds the cost of acquiring that cash flow stream.

 Logically, then, two issues must be addressed. The first is an identification of what
benefits are likely to accrue through the combination of two businesses. Here it is
critical to thoroughly and realistically assess synergy, with an explicit eye toward
quantifying the cash flow benefits of the deal. The second issue is determining the
price of acquiring control of the target company. This control premium is generally
observable for deals that have been announced.

 Quantifying either of these variables allows a company or an analyst to determine
a “walk-away” price—the maximum price for a target that creates value. For ex-
ample, if a $100 million premium is required for company to acquire a target, the
present value of synergies must exceed $100 million for the deal to add value.
Likewise, if a thorough estimation of the benefit of combination suggests a present
value of savings of $150 million, a maximum premium could be defined.

 Consistent with the approach that operating and financing issues should be treated
separately, we consider operating and financial synergy merger benefits independ-
ently as well.

 A checklist of potential operating benefits might include the following:

• Sales growth. The combination of two business may allow for accelerated top-
line growth as a result of items such as a broadened product offering, expanded
distribution channel opportunities, and improved geographic scope. However, there
are often product redundancies in acquisitions, leading to a potential short-term
sales dip.

• Operating margin expansion. Economies of scale in areas such as raw material
procurement, manufacturing, distribution, and marketing often allow for higher
margins for the combined entity than for the aggregate of the two separate busi-
nesses. Further, redundant activities such as accounting, legal, and administration
can often be downsized, leading to greater profitability.

• Capital efficiency. Companies vary in their ability to manage the balance sheet.
As a result, the combination of two companies can lead to improved balance sheet
management. Specifically, working capital intensity—as measured by days out-
standing of accounts receivable, inventory turnover, and days outstanding of ac-
counts payable—and fixed capital intensity—as measured by the fixed capital
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turnover ratio—can be trimmed. In addition, the melding of two companies gives
rise to asset redeployment opportunities, yielding the potential for improved aggre-
gate invested capital efficiency.

• Skill transfer. This occurs when the skills of one management team are benefi-
cially applied to the business of another company. For example, the acquiring
company may have technology or research and development expertise that can be
applied to the products of the target company. Skill transfer can also be applied to
areas such as distribution, marketing, procurement, financial management, and
human resources.

 Potential sources of financial synergy might include:

• Lower taxes. The combination of two companies may lead to greater tax effi-
ciency. This benefit can arise from the exploitation—or accelerated exploitation—
of net operating losses, a change in domicile to a lower tax jurisdiction,15 a trans-
formation of corporate structure to a tax-efficient vehicle, and a more favorable
geographic earnings/losses mix. Any of these can lower overall taxes.

• Lower borrowing costs. The case for lower aggregate borrowing costs is that
the combined stream of cash flows will be less risky than a single stream of cash,
hence reducing both risk and expected reward for creditors. However, this does not
necessarily create value for shareholders—especially in higher levered compa-
nies—as the value of their “option” to default is reduced.16

• Greater debt capacity. This benefit can come in one of two forms. The first is
the utilization of the untapped debt capacity of either the buyer or the seller to fund
the deal. The weakness in this argument is that debt capacity can be tapped with-
out a merger taking place. The second case is that the combined, more stable
stream of cash flows allows for greater debt capacity, holding the risk of financial
distress constant. The value of financial leverage, however, is significantly influ-
enced by personal tax rates on stocks versus bonds.17 Under current tax laws, in-
creasing leverage enhances corporate value until the risk of financial distress
becomes meaningful.

IV. Value Synergy

The final step in the analysis is to value the anticipated synergy. The combination
of the synergy and the stand-alone valuations will help determine the economic
merit of the purchase price. If the cost of an acquisition is less than the stand-alone
value plus the present value of synergy, the deal will create shareholder value.

“Base case” models should be complemented with ample sensitivity analysis in
order to determine the impact of key drivers on value and to weigh the margin of
safety. An APV-driven analysis can often prove useful in this capacity, as it dis-
tinguishes between potential operating and financial synergies. Finally, we like to
see managerial compensation targets tied directly to specific performance measures
of the combined companies to assure that the goals and expectations of managers
are closely aligned with those of the shareholders.
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Shareholder-Value-at-Risk

While the four steps above outline the mechanics of analysis, the potential
impact of a deal is not always clear. In order to address this issue, we turn to
“shareholder-value-at-risk,” or SVAR. 18 SVAR measures the extent to which the
acquiring company’s management is “betting the firm” on the success, or failure,
of an acquisition. In the worst-case scenario—when no synergy is realized—the
control premium represents a direct wealth transfer from the shareholders of the
acquiring company to those of the target company. For a cash deal, then, SVAR is
simply the premium offered divided by the equity capitalization of the acquiring
company. Table 3 shows SVAR percentages under varying scenarios.

Table 3
Shareholder-Value-at-Risk Under Varying Scenarios

Value Seller/Buyer
% Premium 25% 50% 75% 100%

30% 7.5% 15.0% 22.5% 30.0%
40 10.0 20.0 30.0 40.0
50 12.5 25.0 37.5 50.0
60 15.0 30.0 45.0 60.0

Source: Creating Shareholder Value, Alfred Rappaport, Free Press, 1997.

Calculating shareholder-value-at-risk is useful for at least two reasons. First, it
allows executives of the acquiring company to know the magnitude of the stakes of
the game. These stakes are often obscured by the fact that communication in the
public market is based on per-share values instead of absolute values. Second,
shareholder-value-at-risk highlights the difference between cash and stock-for-
stock deals. In a cash deal, SVAR is totally assumed by the acquiring company. In
a stock-for-stock deal, the risk is spread between the acquiring and target company
shareholders. In turn, target company shareholders may seek higher per-share con-
sideration in stock-for-stock deals to compensate them for their greater assumed
risk.19

Here is a simple example. Assume that the acquiring company has a market value
of $2,000 and that the target has a pre-bid value of $800. Now assume the ac-
quiring company bids $1,000 for the target, representing a 25% premium. The
SVAR for the acquiring company is 10% if it is a cash deal ($200 premium di-
vided by a $2,000 market value). For a stock-for-stock deal, the SVAR is 6.6%
($200 premium divided by a $3,000 combined market value) as the acquirer and
target share in the risk of synergy realization.

Used as part of a complete M&A analysis, as outlined above, shareholder-value-
at-risk can give the board of directors, executives, and shareholders of both ac-
quiring and target companies a more complete picture of the potential outcome of a
proposed deal than can traditional tools.
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Quaker Oats/Snapple

The transaction. On November 2, 1994, Quaker Oats announced a bid to purchase
Snapple Beverage Corporation for $14 per share, or roughly $1.7 billion, in cash.
Snapple stock had reached a high of about $30 per share, but had corrected to the
$13-14 per share range to reflect investor concerns about inventory problems and
the looming competitive threat from beverage giants Coca-Cola and PepsiCo.

Quaker had a total enterprise value of approximately $5.6 billion—$4.6 billion in
equity value and $1 billion in debt—at the time of the announcement. Management
viewed the potential synergy in combining Quaker’s Gatorade sports beverage
business and Snapple as the major strategic rationale for the deal. Further, through
the sale of low-growth properties in its portfolio, Quaker management anticipated
an acceleration in its growth rate. We published a detailed analysis of the transac-
tion soon after its announcement.20

Self-evaluation. Given value-driver estimates similar to market consensus—free
cash flow growth of 6%, a 10.7% cost of capital, and a 13-year competitive ad-
vantage period (CAP)—Quaker shares appeared fairly valued at about $70 per
share.21

Target company valuation (stand-alone). We estimated that Snapple shares were
worth approximately $8-9 per share. This appraisal was based on 15% free cash
flow growth, a 13.5% cost of capital, and a CAP of 10 years. Snapple shares were
trading well above this estimated value at the time; the company disclosed disap-
pointing results concurrent with the bid that would have certainly sent the share
price lower. Based on this assessment, Quaker was paying a 65-85% premium, or
$700-800 million, to pre-synergy value. Shareholder-value-at-risk approximated
17%, a relatively high number. In retrospect, it is clear that even the assumptions
in the “no-synergy” scenario were aggressive.

Identify synergies. Three areas of potential synergy were identified. First, Quaker
could wed the different distribution strengths of Snapple and Gatorade to capture
higher sales. Specifically, Gatorade was strong in supermarket channels and in the
South, and Snapple was well-positioned in delicatessens and on the coasts. Second,
the technological expertise of Snapple in flavor systems could aid Gatorade, while
Gatorade’s packaging abilities could fortify Snapple. Finally, financial manage-
ment in areas such as procurement, information systems, and inventory manage-
ment could improve the performance of Snapple. Further, Quaker’s lower cost of
borrowing could help reduce Snapple’s cost of capital.

Case Studies
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Value synergies. The anticipated synergies could be translated into an acceleration
in sales growth from 15% to 18%, lower capital requirements as Quaker’s supply
chain initiatives were implemented, and a lower cost of capital. These benefits
were valued at approximately $700 million. Clearly, however, the analysis demon-
strated that Snapple would have to grow significantly for a sustained period just to
be value neutral for Quaker shareholders. Table 4 summarizes the economics of
the deal.

Table 4
Value Impact of Snapple on Quaker Oats
$ in billions
Item Amount

Corporate value of Snapple $1.0
Less: Snapple debt —
Equity value of Snapple 1.0
Synergies acquired 0.7
Less: Purchase price paid 1.7

Value creation for Quaker shareholders $0.0

Source: Credit Suisse First Boston estimates.

Postmortem. Snapple never came close to living up to its “value-driver” expecta-
tions. In fact, the business generated a loss in 1995, the first full year Quaker
owned the business.22 In the summer of 1996, Quaker management spent an incre-
mental $20 million on advertising and promotion in an effort to stem the tide of
sluggish volume trends. The business never responded. In the first quarter of 1997,
Quaker sold Snapple to Triarc Beverage Holdings for an embarrassing $300 mil-
lion23 and took a $1.4 billion asset write-off. Quaker’s CEO, Bill Smithburg, sub-
sequently resigned.

Gillette/Duracell

The transaction. On September 12, 1996, Gillette agreed to acquire Duracell
International for roughly $7.7 billion. Duracell is the leading alkaline battery pro-
ducer in the world, and represented a new “leg” to Gillette’s growth strategy. The
transaction valued Duracell shares at roughly $7.2 billion, or $59 per share, about
a 20% premium to its pre-bid closing price. The deal was accounted for as a
pooling of interests; Duracell shareholders were to receive 0.904 Gillette share for
each share they owned. Interestingly, Gillette management indicated that it pre-
ferred a pooling-of-interest deal because of its accretive impact on earnings per
share, and suggested it would not have done the deal with purchase accounting.

Duracell was 34% owned by leveraged buyout group Kohlberg, Kravis and
Roberts (KKR). KKR had purchased Duracell from Kraft in 1988 for $1.9
billion. Duracell went public in 1991 at $15 per share.

Self-evaluation. Gillette shares were deemed to by fairly valued, based on consen-
sus growth rates in free cash flow (low- to midteens), a 10% cost of capital, and a
20-year CAP. Gillette’s share price was roughly $65, representing a $36 billion
market capitalization, at the time of the deal announcement.

Target company valuation (stand-alone). Duracell shares, trading in the $48-49
range, also appeared reasonably valued before the bid. The company’s free cash
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flow growth rate was estimated to be in the low teens (earnings per share growth
was targeted at 15%), the cost of capital approximated 10%, and the assumed
CAP was about 15 years. The share price premium offered by Gillette equated to
$1.2 billion in market value. SVAR was a modest 3%, as Gillette’s risk of attain-
ing synergies was shared with Duracell shareholders.

Identify synergies. Three areas of potential synergy were identified.24 First,
Gillette’s significant international sales and distribution capacity could allow for
an acceleration in Duracell’s international sales and earnings growth rate. Second,
management anticipated $80-100 million in savings over two years as duplicative
functions were eliminated. Finally, Gillette could reduce Duracell’s cash tax rate
roughly 250-300 basis points through effective tax management.

Value synergies. Management expected the deal to accelerate Duracell’s top-line
growth, boost margins, and lower the company’s expected tax bill. These synergies
were valued at approximately $2.4 billion, exceeding the premium Gillette paid for
Duracell. Capitalizing the $100 million in cost savings alone pointed to a $1 billion
increase in pretax value. Hence, these assumptions did not appear unreasonable.
Table 5 summarizes the economics of the deal.

Table 5
Value Impact of Duracell on Gillette
$ in billions
Item Amount
Corporate value of Duracell $6.6
Less: Duracell debt 0.6
Equity value of Duracell 6.0
Synergies acquired 2.4
Less: Purchase price paid 7.2
Value creation for Gillette shareholders $1.2
Source: Credit Suisse First Boston estimates.

Postmortem. Duracell has generally lived up to expectations. For example, in 1997
Duracell’s sales and operating profit grew 10% and 17%, respectively. Operating
margins for the year rose 1.2 points, to 21.1%, from 1996 levels. Recently,
Gillette has extended its segmentation and branding strategy to Duracell in an
effort to gain market share, further expand operating margins, and grow the total
market.

KKR, which shared in the “risk” of attaining deal synergies through its 6.9% stake
in Gillette, recently sold about one-third of its position—10 million shares—to the
public after enjoying a 50% stock price increase.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager or
co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies men-
tioned. Closing prices are as of April 24, 1998:

AT&T (T, 619/16, Buy)
Coca-Cola (KO, 731/8, Buy)
ConAgra (CAG, 285/8, Hold)
Federated Department Store (FD, 483/16, Strong Buy)
Gillette (G, 11515/16, Buy)
H&R Block (HRB, 441/4, Hold)
NCR (NCR, 367/8, Not Rated)
PepsiCo (PEP, 431/8, Hold)
Quaker Oats (OAT, 533/4, Not Rated)
Triarc Beverage Holding (TRY, 245/8, Hold)
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Tyco International (TYC, 551/2, Buy)
WorldComm (WCOM, 433/4, Strong Buy)
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Appendix

The Mechanics of an Economically Sound M&A Analysis

In the body of this report we outlined the four steps needed to perform an economi-
cally sound analysis of a merger or acquisition. In the appendix, we detail the
mechanics of this economic analysis, contrasting it with a traditional accounting
analysis.

For our example, we created a pro forma income statement and balance sheet for
hypothetical Acquirer, Inc. This company will grow sales at 9% for four years
from a historical base of $600 million, after which growth moderates to an indus-
try average of 4%. Acquirer has generous 28% EBIT margins, no debt, and a 34%
tax rate.1

Table 1
Acquirer’s Pro Forma Income Statement and Balance Sheet

P r o  F o r m a  I n c o m e  S t a t e m e n t

Y e a r 0 1 2 3 4 5

S a l e s 6 0 0 6 5 4        7 1 3        7 7 7        8 4 7        8 8 1        

E B I T D A 1 9 3        2 1 1        2 2 9        2 5 0        2 6 1        

E B I T 1 8 3        2 0 0        2 1 8        2 3 7        2 4 7        

I n t e r e s t -         -         -         -         -         

E B T 1 8 3        2 0 0        2 1 8        2 3 7        2 4 7        

I n c o m e  t a x  p r o v i s i o n 6 2          6 8          7 4          8 1          8 4          

N e t  I n c o m e 1 2 1        1 3 2        1 4 4        1 5 7        1 6 3        

E a r n i n g s  p e r  s h a r e 6 . 0 4$      6 . 5 9$      7 . 1 8$      7 . 8 3$      8 . 1 4$      

S u p p l e m e n t a l  d a t a

D e p r e c i a t i o n 1 0          1 1          1 2          1 3          1 4          

C a p e x 1 0          1 1          1 2          1 3          1 4          

∆  N e t  w o r k i n g  C a p i t a l 1 8          2 0          2 1          2 3          1 1          

∆  O t h e r  a s s e t s -         -         -         -         -         

P r o  F o r m a  B a l a n c e  S h e e t

0 1 2 3 4 5

A s s e t s

N e t  w o r k i n g  c a p i t a l 1 0 0        1 1 8        1 3 8        1 5 9        1 8 2        1 9 4        

N e t  f i x e d  a s s e t s 2 0 0        2 0 0        2 0 0        2 0 0        2 0 0        2 0 0        

O t h e r  a s s e t s 5 0          5 0          5 0          5 0          5 0          5 0          

T o t a l  a s s e t s 3 5 0        3 6 8        3 8 8        4 0 9        4 3 2        4 4 4        

L i a b i l t i i e s  a n d  e q u i t y

L o n g - t e r m  d e b e n t u r e s -         -         -         -         -         -         

T o t a l  d e b t -         -         -         -         -         -         

E q u i t y 3 5 0        3 6 8        3 8 8        4 0 9        4 3 2        4 4 4        

T o t a l  l i a b i l i t i e s  a n d  e q u i t y 3 5 0        3 6 8        3 8 8        4 0 9        4 3 2        4 4 4        

S u p p l e m e n t a l  d a t a

I n t e r e s t  P a i d -         -         -         -         -         

P r i n c i p l e  r e p a i d -         -         -         -         -         

D iv i d e n d s -         -         -         -         -         

Source: CSFBC analysis.

                                                                   
1We assume that Acquirer must invest a dollar for working capital for every three dollars of new sales. Also, Acquirer will

depreciate 10% of its fixed asset base in the first year, after which depreciation will grow to match sales growth. Finally,
Acquirer will maintain its fixed asset base by investing in capex exactly equal to depreciation in every year.

I. Value the
Acquiring Company
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We can use these financial statements to calculate the free cash flow generated
by Acquirer. Furthermore, given that investors demand an opportunity cost of
capital of 12% for unlevered companies in Acquirer’s industry, we can calculate
Acquirer’s intrinsic value.

Table 2
Present Value of Acquirer’s Free Cash Flows

Base-Case Cash F lows

0 1 2 3 4 5

   EB ITA 183        200        218        237        247        

   Cash operat ing taxes 62          68          74          81          84          

Net operat ing prof i t  af ter  taxes (NOPAT) 121        132        144        157        163        

   ∆ Net working capi ta l (18)         (20)         (21)         (23)         (11)         

   Capex (10)         (11)         (12)         (13)         (14)         

   ∆ Other  assets -         -         -         -         -         

Gross investment (28)         (31)         (33)         (36)         (25)         

   Depreciat ion 10          11          12          13          14          

Net  Investment (18)         (20)         (21)         (23)         (11)         

Free cash f low of  assets 103        112        122        133        151        

Terminal  value 1,894     

Discount factor at  opportuni ty cost of  capi tal 0.89       0.80       0.71       0.64       

PV  o f  FCF 92          89          87          1,288     

Basecase value 1,556     

Source: CSFBC analysis.

Because Acquirer has no debt, there is no additional value created from the tax
benefit of interest expenses resulting from the tax-deductibility of debt. Thus,
Acquirer’s enterprise value is the present value of its operating free cash flow, or
approximately $1.6 billion. With 20 million shares outstanding, this translates into
an intrinsic value of about $78 per share.

On a more traditional multiple basis, Acquirer will trade at 12.9 times next year’s
earnings per share of $6.04 and 8.1 times next year’s EBITDA per share of $9.66.

We performed a similar analysis for a hypothetical Target, Inc., which is a rival to
Acquirer in the same industry with the same $600 million in revenues. The only
differences are that Target has much lower EBIT margins of 13.5% and grows
revenues at a slightly slower 8% for four years before it moderates to industry av-
erage growth of 4%. In addition, Target services a constant debt load of $200 mil-
lion in long-term debentures at a 9% interest rate.

II. Value the Stand-
Alone Target Co.
without Synergies
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Table 3
Target’s Pro Forma Income Statement and Balance Sheet

P r o  F o r m a  I n c o m e  S t a t e m e n t

Y e a r 0 1 2 3 4 5

S a l e s 6 0 0 6 4 8        7 0 0        7 5 6        8 1 6        8 4 9        

E B I T D A 9 7          1 0 5        1 1 4        1 2 3        1 2 8        

E B I T 8 7          9 4          1 0 2        1 1 0        1 1 5        

I n t e r e s t 1 8          1 8          1 8          1 8          1 8          

E B T 6 9          7 6          8 4          9 2          9 7          

I n c o m e  t a x  p r o v i s i o n 2 4          2 6          2 9          3 1          3 3          

N e t  I n c o m e 4 6          5 0          5 5          6 1          6 4          

E a r n i n g s  p e r  s h a r e 2 . 2 9$      2 . 5 2$      2 . 7 7$      3 . 0 4$      3 . 1 9$      

S u p p l e m e n t a l  d a t a

D e p r e c i a t i o n 1 0          1 1          1 2          1 3          1 4          

C a p e x 1 0          1 1          1 2          1 3          1 4          

∆  N e t  w o r k i n g  C a p i t a l 1 6          1 7          1 9          2 0          1 1          

∆  O t h e r  a s s e t s -         -         -         -         -         

P r o  F o r m a  B a l a n c e  S h e e t

0 1 2 3 4 5

A s s e t s

N e t  w o r k i n g  c a p i t a l 1 0 0        1 1 6        1 3 3        1 5 2        1 7 2        1 8 3        

N e t  f i x e d  a s s e t s 2 0 0        2 0 0        2 0 0        2 0 0        2 0 0        2 0 0        

O t h e r  a s s e t s 5 0          5 0          5 0          5 0          5 0          5 0          

T o t a l  a s s e t s 3 5 0        3 6 6        3 8 3        4 0 2        4 2 2        4 3 3        

L i a b i l t i i e s  a n d  e q u i t y

L o n g - t e r m  d e b e n t u r e s 2 0 0        2 0 0        2 0 0        2 0 0        2 0 0        2 0 0        

T o t a l  d e b t 2 0 0        2 0 0        2 0 0        2 0 0        2 0 0        2 0 0        

E q u i t y 1 5 0        1 6 6        1 8 3        2 0 2        2 2 2        2 3 3        

T o t a l  l i a b i l i t i e s  a n d  e q u i t y 3 5 0        3 6 6        3 8 3        4 0 2        4 2 2        4 3 3        

S u p p l e m e n t a l  d a t a

I n t e r e s t  P a i d 1 8          1 8          1 8          1 8          1 8          

P r i n c i p l e  r e p a i d -         -         -         -         -         

D i v i d e n d s -         -         -         -         -         

Source: CSFBC analysis.

Because Target maintains a constant $200 million of debt, it is not appropriate to
use a weighted average cost of capital (WACC) based discounted cash flow (DCF)
analysis to calculate its intrinsic value. This is because the WACC-based DCF
methodology assumes that the company maintains a constant ratio of debt to total
capital by rebalancing its debt and equity levels every year. But, like many compa-
nies, Target does not maintain such an “optimal capital structure.”

To circumvent this restrictive assumption, we valued Target using an Adjusted
Present Value (APV) analysis. This analysis values a company in two pieces:

• the present value of a company’s operating free cash flow, assuming an all-
equity capital structure, plus

• the present value of the tax benefits of interest expenses resulting from Target’s
use of debt to shield income from income taxes.
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As with WACC-based DCF, an APV analysis discounts free cash flow, as defined
as net operating profit after taxes (NOPAT) minus investment net of depreciation.
However, APV discounts these free cash flows at the unlevered opportunity cost of
capital, instead of the weighted average cost of capital. In our example, we assume
that Target faces a cash tax rate of 34% and faces the same 12% opportunity cost
as its all-equity rival, Acquirer.

Table 4
Present Value of Target’s Free Cash Flows

Base-Case Cash F lows

0 1 2 3 4 5

   EBITA 87          94          102        110        115        

   Cash operat ing taxes 30          32          35          37          39          

Net operat ing prof i t  af ter taxes (NOPAT) 58          62          67          73          76          

   ∆ Net working capital (16)         (17)         (19)         (20)         (11)         

   Capex (10)         (11)         (12)         (13)         (14)         

   ∆ Other assets -         -         -         -         -         

Gross investment (26)         (28)         (30)         (33)         (24)         

   Depreciat ion 10          11          12          13          14          

Net  investment (16)         (17)         (19)         (20)         (11)         

Free cash f low of  assets 42          45          49          53          65          

Terminal value 809        

Discount factor at opportunity cost of capital 0.89       0.80       0.71       0.64       

PV o f  FCF 37          36          35          548        

Basecase va lue 656        

Source: CSFBC analysis.

Now we need to calculate the present value of Target’s tax savings arising from
the tax deductibility of interest expense. Because Target plans to maintain a fixed
level of debt, we know the level of its future interest payments with relative cer-
tainty. Thus, we use the 9% pretax cost of debt to calculate the present value of
these savings.

Table 5
Present Value of Target’s Tax Savings Resulting from Interest Expense

0 1 2 3 4 5

Interest 18          18          18          18          18          

Tax savings 6            6            6            6            6            

Terminal value of tax shields 68          

Discount factor at pretax cost of debt 0.917     0.842     0.772     0.708     

PV 6            5            5            53          

ΣPV of tax shields 68          

Source: CSFBC analysis.

Target’s enterprise value is equal to the sum of these two pieces, or $724 million.
With $200 million in debt, the market value of Target’s equity is $524 million.
With 20 million shares outstanding, this results in an intrinsic value per share of
$26.
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On a traditional accounting basis, Target is trading at 11.4 times its next year’s
earnings of $2.29 and 7.4 times its next year’s EBITDA of $4.87.

For the sake of simplicity, we assumed that there was no operational synergy real-
ized when Acquirer purchased Target. To be fair, we also assumed that Acquirer
would not have to pay a control premium for taking over Target.

We did assume one financial synergy. Specifically, we assumed that the New
Acquirer, Inc. would use previously untapped debt capacity that would increase
the value of tax savings resulting from higher interest expenses. We detail this
assumption in the next section.

We analyzed three different potential scenarios for Acquirer buying Target:

1. Acquirer buys Target using its stock as currency. Acquirer accounts for the
merger using the pooling method.

In this scenario, Acquirer buys all $524 million of Target’s outstanding equity us-
ing its stock as currency. To do this, it issues 6.7 million new shares at $78 each.
This raises its total shares outstanding to 26.7 million shares. We also assume that
New Acquirer assumes and maintains Target’s old debt.

2. Acquirer funds half of its purchase of Target using its stock as currency and
half of its purchase with cash received from raising new debt.

In this scenario, Acquirer purchases half of Target’s outstanding equity for ap-
proximately $262 million, using its stock as currency, by issuing 3.35 million new
shares at $78 each. It also issues approximately $262 of new debt to raise enough
cash to purchase the other half of Target’s outstanding equity. As in Scenario A,
Acquirer assumes and maintains Target’s old debt. However, in this scenario, we
assume that bondholders demand a higher interest rate of 10% on their debentures
in return for assuming more risk.

3. Acquirer funds its purchase of Target solely with cash received from raising
new debt. Acquirer accounts for the merger using the purchase method.

In this scenario, Acquirer buys all $524 million of Target’s outstanding equity by
raising that much cash with a new issue. As in Scenario A, Acquirer assumes and
maintains Target’s old debt. We assume that bondholders demand a even higher
interest rate of 10.5% on their debentures in return for assuming more risk.

New Acquirer’s pro forma financial statements for Scenarios B and C assume that
all goodwill is straight-lined amortized over 15 years, shown in Table 6.

III. Identify Synergy

IV. Value Synergy
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Table 6
New Acquirer’s Pro Forma Income Statement and Balance Sheet

Scenario A  Scenario B  Scenario C
P r o  F o r m a  I n c o m e  S t a t e m e n t

Y e a r 0 1 2 3 4 5

S a l e s 1 , 2 0 0     1 , 3 0 2     1 , 4 1 3     1 , 5 3 3     1 , 6 6 3     1 , 7 3 0     

E B I T D A 2 9 1        3 1 6        3 4 3        3 7 3        3 8 9        

E B I T A 2 7 1        2 9 4        3 2 0        3 4 7        3 6 1        

E B I T 2 7 1        2 9 4        3 2 0        3 4 7        3 6 1        

I n t e r e s t 1 8          1 8          1 8          1 8          1 8          

E B T A 2 5 3        2 7 6        3 0 2        3 2 9        3 4 3        

I n c o m e  t a x  p r o v i s i o n 8 6          9 4          1 0 3        1 1 2        1 1 7        

G o o d w i l l  a m o r t i z a t i o n -         -         -         -         -         

N e t  I n c o m e 1 6 7        1 8 2        1 9 9        2 1 7        2 2 7        

E a r n i n g s  p e r  s h a r e 6 . 2 4$      6 . 8 2$      7 . 4 5$      8 . 1 3$      8 . 4 7$      

S u p p l e m e n t a l  d a t a

D e p r e c i a t i o n 2 0          2 2          2 4          2 6          2 8          

C a p e x 2 0          2 2          2 4          2 6          2 8          

∆ N e t  w o r k i n g  C a p i t a l 3 4          3 7          4 0          4 3          2 2          

∆ O t h e r  a s s e t s -         -         -         -         -         

P r o  F o r m a  B a l a n c e  S h e e t

0 1 2 3 4 5

A s s e t s

N e t  w o r k i n g  c a p i t a l 2 0 0        2 3 4        2 7 1        3 1 1        3 5 4        3 7 7        

N e t  f i x e d  a s s e t s 4 0 0        4 0 0        4 0 0        4 0 0        4 0 0        4 0 0        

O t h e r  a s s e t s 1 0 0        1 0 0        1 0 0        1 0 0        1 0 0        1 0 0        

T o t a l  a s s e t s 7 0 0        7 3 4        7 7 1        8 1 1        8 5 4        8 7 7        

L i a b i l t i i e s  a n d  e q u i t y

L o n g - t e r m  d e b e n t u r e s 2 0 0        2 0 0        2 0 0        2 0 0        2 0 0        2 0 0        

T o t a l  d e b t 2 0 0        2 0 0        2 0 0        2 0 0        2 0 0        2 0 0        

E q u i t y 5 0 0        5 3 4        5 7 1        6 1 1        6 5 4        6 7 7        

Tota l  l i ab i l i t i es  and  equ i t y 7 0 0        7 3 4        7 7 1        8 1 1        8 5 4        8 7 7        

S u p p l e m e n t a l  d a t a

Pr inc ip le  repa id -         -         -         -         -         

D i v i d e n d s -         -         -         -         -          

P r o  F o r m a  I n c o m e  S t a t e m e n t

Y e a r 0 1 2 3 4 5

S a l e s 1 , 2 0 0                1 , 3 0 2       1 , 4 1 3       1 , 5 3 3       1 , 6 6 3       1 , 7 3 0       

E B I T D A 2 9 1          3 1 6          3 4 3          3 7 3          3 8 9          

EBITA 2 7 1          2 9 4          3 2 0          3 4 7          3 6 1          

E B I T 2 4 6          2 7 1          2 9 8          3 2 7          3 4 2          

Interest 4 6            4 6            4 6            4 6            4 6            

E B T A 2 2 4          2 4 8          2 7 3          3 0 1          3 1 5          

I ncome tax  p rov is ion 7 6            8 4            9 3            1 0 2          1 0 7          

Goodwi l l  amor t i za t ion 2 5            2 3            2 2            2 0            1 9            

N e t  I n c o m e 1 2 3          1 4 0          1 5 9          1 7 9          1 8 9          

Ea rn ings  pe r  sha re 5 . 2 7$        6 . 0 1$        6 . 7 9$        7 . 6 4$        8 . 0 9$        

S u p p l e m e n t a l  d a t a

Deprec ia t i on 2 0            2 2            2 4            2 6            2 8            

C a p e x 2 0            2 2            2 4            2 6            2 8            

∆ Ne t  work ing  Cap i ta l 3 4            3 7            4 0            4 3            2 2            

∆ O the r  asse t s -           -           -           -           -           

P r o  F o r m a  B a l a n c e  S h e e t

0 1 2 3 4 5

A s s e t s

Net  work ing  cap i ta l 2 0 0                   2 3 4          2 7 1          3 1 1          3 5 4          3 7 7          

Ne t  f i xed  asse ts 4 0 0                   4 0 0          4 0 0          4 0 0          4 0 0          4 0 0          

Goodw i l l 3 7 4                   3 4 9          3 2 6          3 0 4          2 8 4          2 6 5          

O t h e r  a s s e t s 1 0 0                   1 0 0          1 0 0          1 0 0          1 0 0          1 0 0          

Tota l  asse ts 1 , 0 7 4                1 , 0 8 3       1 , 0 9 6       1 , 1 1 5       1 , 1 3 8       1 , 1 4 1       

L i a b i l t i i e s  a n d  e q u i t y

Long - t e rm  deben tu res 4 6 2                   4 6 2          4 6 2          4 6 2          4 6 2          4 6 2          

Tota l  deb t 4 6 2                   4 6 2          4 6 2          4 6 2          4 6 2          4 6 2          

Equ i ty 6 1 2                   6 2 1          6 3 5          6 5 3          6 7 6          6 7 9          

Tota l  l iab i l i t ies  and equ i ty 1 , 0 7 4                1 , 0 8 3       1 , 0 9 6       1 , 1 1 5       1 , 1 3 8       1 , 1 4 1       

S u p p l e m e n t a l  d a t a

Pr inc ip le  repa id -           -           -           -           -           

D i v i dends -           -           -           -           -            

P r o  F o r m a  I n c o m e  S t a t e m e n t

Y e a r 0 1 2 3 4 5

S a l e s 1 , 2 0 0       1 , 3 0 2       1 , 4 1 3       1 , 5 3 3       1 , 6 6 3       1 , 7 3 0       

E B I T D A 2 9 1          3 1 6          3 4 3          3 7 3          3 8 9          

EBITA 2 7 1          2 9 4          3 2 0          3 4 7          3 6 1          

E B I T 2 4 6          2 7 1          2 9 8          3 2 7          3 4 2          

Interest 7 6            7 6            7 6            7 6            7 6            

E B T A 1 9 5          2 1 8          2 4 4          2 7 1          2 8 5          

I ncome tax  p rov is ion 6 6            7 4            8 3            9 2            9 7            

Goodwi l l  amor t i za t ion 2 5            2 3            2 2            2 0            1 9            

N e t  I n c o m e 1 0 4          1 2 1          1 3 9          1 5 9          1 6 9          

Ea rn ings  pe r  sha re 5 . 1 8$        6 . 0 3$        6 . 9 5$        7 . 9 4$        8 . 4 7$        

S u p p l e m e n t a l  d a t a

Deprec ia t i on 2 0            2 2            2 4            2 6            2 8            

C a p e x 2 0            2 2            2 4            2 6            2 8            

∆ Ne t  work ing  Cap i ta l 3 4            3 7            4 0            4 3            2 2            

∆ O the r  asse t s -           -           -           -           -           

P r o  F o r m a  B a l a n c e  S h e e t

0 1 2 3 4 5

A s s e t s

Net  work ing  cap i ta l 2 0 0          2 3 4          2 7 1          3 1 1          3 5 4          3 7 7          

Ne t  f i xed  asse ts 4 0 0          4 0 0          4 0 0          4 0 0          4 0 0          4 0 0          

Goodw i l l 3 7 4          3 4 9          3 2 6          3 0 4          2 8 4          2 6 5          

O t h e r  a s s e t s 1 0 0          1 0 0          1 0 0          1 0 0          1 0 0          1 0 0          

Tota l  asse ts 1 , 0 7 4       1 , 0 8 3       1 , 0 9 6       1 , 1 1 5       1 , 1 3 8       1 , 1 4 1       

L i a b i l t i i e s  a n d  e q u i t y

Long - t e rm  deben tu res 7 2 4          7 2 4          7 2 4          7 2 4          7 2 4          7 2 4          

Tota l  deb t 7 2 4          7 2 4          7 2 4          7 2 4          7 2 4          7 2 4          

Equ i ty 3 5 0          3 5 9          3 7 3          3 9 1          4 1 4          4 1 8          

Tota l  l iab i l i t ies  and equ i ty 1 , 0 7 4       1 , 0 8 3       1 , 0 9 6       1 , 1 1 5       1 , 1 3 8       1 , 1 4 1       

S u p p l e m e n t a l  d a t a

Pr inc ip le  repa id -           -           -           -           -           

D i v i dends -           -           -           -           -           

Source: CSFBC analysis.
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We allocate the excess of the purchase price over the fair market value to the
goodwill line item.2 All other items on these financial statements are simply the
sum of the individual line items from Acquirer’s and Target’s financial statements.

The present value of New Acquirer’s free cash flows, assuming an all-equity
capital structure, will be the same for all three scenarios, as shown in Table 7.

Table 7
Present Value of New Acquirer’s Free Cash Flows

B a s e - C a s e  C a s h  F l o w s

0 1 2 3 4 5

   E B I T A 2 7 1        2 9 4        3 2 0        3 4 7        3 6 1        

   C a s h  o p e r a t i n g  t a x e s 9 2          1 0 0        1 0 9        1 1 8        1 2 3        

N e t  o p e r a t i n g  p r o f i t  a f t e r  t a x e s  ( N O P A T ) 1 7 9        1 9 4        2 1 1        2 2 9        2 3 8        

 -  ∆ N e t  w o r k i n g  c a p i t a l (34)         (37)         (40)         (43)         (22)         

 -  C a p e x (20)         (22)         (24)         (26)         (28)         

 -  ∆ O t h e r  a s s e t s -         -         -         -         -         

G r o s s  i n v e s t m e n t (54)         (59)         (64)         (69)         (50)         

   Dep rec i a t i on 2 0          2 2          2 4          2 6          2 8          

N e w  i n v e s t m e n t (34)         (37)         (40)         (43)         (22)         

F r e e  c a s h  f l o w  o f  a s s e t s 1 4 5        1 5 7        1 7 1        1 8 6        2 1 6        

T e r m i n a l  v a l u e 2 , 7 0 3     

D i scoun t  f ac to r  a t  oppo r tun i t y  cos t  o f  cap i t a l 0 . 8 9       0 . 8 0       0 . 7 1       0 . 6 4       

P V  o f  F C F 1 2 9        1 2 5        1 2 2        1 , 8 3 6     

B a s e c a s e  v a l u e 2 , 2 1 2     

Source: CSFBC analysis.

However, the present value of the tax savings from interest expenses will be differ-
ent for each scenario. (See Table 8.)

                                                                   
2 We assume that fair market value is equal to book value.
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Table 8
Present Value of New Acquirer’s Tax Savings Resulting from Interest Expense

Scenario A Scenario B Scenario C
Present  Value of  Tax Shie lds

0 1 2 3 4 5

Interest 18.0       18.0       18.0       18.0       18.0       

Tax  sav ings 6.1         6 .1         6 .1         6 .1         6 .1         

Terminal  value of  tax shie lds 68.0       

D iscount  fac tor  @ cost  o f  debt 0 .917     0 .842     0 .772     0 .708     

PV 5.6         5 .2         4 .7         52.5       

ΣPV of  tax shie lds 68.0       

Ad justed Present  Value 2,280     

-  Premium paid  for  Target -         

New Enterpr ise  Value 2,280     

-  Debt 200        

Market  va lue of  equi ty 2 ,080     

Old shares 20.0       

New shares  i ssued 6.7         

Tota l  new shares 26.7       

Share pr ice 78$         

P/E mul t ip le 12.5       

Market  va lue of  Target 's  equi ty  as s tandalone 524        

Purchase Pr ice 524        

Amount  o f  new deb t -         

Amount  o f  new goodwi l l -         

Enterpr ise Value to  EBITDA rat io 7.85       

Debt- to-capital  rat io 9 %  

Present  Va lue  o f  Tax  Sh ie lds

0 1 2 3 4 5

Interest 46            46            46            46            46            

Tax sav ings 16            16            16            16            16            

Terminal value of tax shields 157.0       

Discount  factor  @ cost  of  debt 0.909       0.826       0.751       0.683       

P V 14.3         13.0         11.8         118.0       

ΣPV of tax shields 157.0       

Adjusted Present Value 2,369       

-  Premium paid for  Target -           

New Enterpr ise  Value 2,369       
-  Debt 462          

Market  value of  equi ty 1,907       

Old shares 20.0         
New shares issued 3.4           

Tota l  new shares 23.4         

Share pr ice 82$           

P/E mult iple 15.5         

Amount  o f  new debt 262          

Market value of  Target 's equi ty as standalone 524          

Purchase Pr ice 524          

Target 's book value (= " fair  market value") 150          

Amount  of  new goodwi l l 374          

Enterpr ise Value to EBITDA rat io 8.15         

Debt-to-capital rat io 19%  

Present  Va lue  o f  Tax  Sh ie lds

0 1 2 3 4 5

Interest 76            76            76            76            76            

Tax sav ings 26            26            26            26            26            

Terminal value of tax shields 246.1       

Discount  factor  @ cost  of  debt 0.905       0.819       0.741       0.671       

P V 23.4         21.2         19.1         182.4       

ΣPV of tax shields 246.1       

Adjusted Present Value 2,458       

-  Premium paid for  Target -           

New Enterpr ise  Value 2,458       
-  Debt 724          

Market  value of  equi ty 1,734       

Old shares 20.0         
New shares issued -           

Tota l  new shares 20.0         

Share pr ice 87$           

P/E mult iple 16.8         

Amount  o f  new debt 524          

Market value of  Target 's equi ty as standalone 524          

Purchase pr ice 524          

Target 's book value (= " fair  market value") 150          

Amount  of  new goodwi l l 374          

Enterpr ise value to EBITDA rat io 8.46         

Debt-to-capital rat io 29%

Source: CSFBC analysis.
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APV analysis highlights that even though the progressively higher interest pay-
ments and goodwill amortization in Scenario B and C dilute earnings per share,
higher debt levels can increase shareholder value. (See Chart 4.) In M&A analysis,
then, it is more vital than ever to reverse accounting distortions and closely exam-
ine the underlying economics of shareholder value.

Chart 4
Intrinsic Value Per Share versus Accounting Earnings Per Share
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In this report we present a comprehensive framework for analyzing employee stock
option (ESO) programs. While ESOs have been the subject of a great deal of
commentary, economic rigor has been absent in many of these discussions. We
present what we believe is the most in-depth, financially sound, and usable de-
scription of ESOs to date. The major points of our analysis are as follows:

• There is a huge gap between economic reality and accounting convention in
dealing with ESOs. Traditional reckoning for options starts and stops with “di-
luted” shares, which do not consider either out-of-the money options or the time
value of options. Accordingly, current financial statements are of limited help in
understanding the impact of ESOs on corporate value. Proper use of FASB 123-
mandated information, often buried in the footnotes, is required to appreciate the
economic impact of ESOs.

• Options that have already been granted should be treated as an economic li-
ability for ongoing shareholders. These options are valued using a Black-Scholes
pricing model—subject to some modifications— and are subtracted from corporate
value in determining shareholder value. Further, historical option grants convey
important information about the total economic cost of employee compensation.

• Future option grants should be considered in the valuation process. We prefer
to treat future option grants as an expense, similar to any other income statement
expense. The result is lower earnings estimates for future years. Alternatively, we
leave the income statement value drivers as they are, but subtract the present value
of future option “expenses” from corporate value. Once past and future ESO val-
ues are quantified, their role in valuation becomes completely transparent.

• The surge in ESOs is a symptom of the “New Economy.” New economy com-
panies are knowledge-focused. In contrast, old economy businesses are capital-
focused. People are becoming the main source of competitive advantage, and peo-
ple want something that capital never asked for: a piece of the action. In our view,
this trend toward more equity-based compensation in new economy businesses is
intractable. Hence, it is more important than ever to understand option programs
and their impact on corporate value.

• The timing of option pricings and re-pricings offers interesting signals. Un-
fortunately, there does not appear to be a systematic way to exploit these signals.
Managers often price options ahead of the announcement of good news—and sub-
sequent excess share price returns. But the lag between when the pricings occur
and when they are disclosed makes the information unactionable. Separately, man-
agers tend to reprice their options following a period of dismal share price per-
formance—the evidence shows that they are good at picking the bottom.
Unfortunately, ensuing stock price action tends to be in line with the market, ne-
gating the potential for finding outsized returns.

• There are a host of economic reasons to use ESOs. These include a reduction
in agency costs, enhanced corporate liquidity, and direct equity participation for
talented employees. ESOs should only be a concern for shareholders when the per-
formance bar is set too low—that is, there is not enough “incentive” in incentive
compensation.

Summary
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Internet tycoons and twenty-something billionaires have focused the world’s atten-
tion on the incredible riches in employee stock options (ESOs). The spectacular
bull market of the last few years has helped executives like AOL’s Steve Case and
Compaq’s Eckhard Pfeiffer get richer—along with option hall-of-famers like Dis-
ney’s Michael Eisner, Heinz’s Anthony O’Reilly, and the entire Microsoft execu-
tive suite. And it doesn’t take a careful reader of annual reports to notice the large
stock option grants awarded to executives, managers, and even the rank and file.

The flow of so much wealth to employees signifies an important shift in our new
global economy. Intellectual capital—harnessed brainpower—has increasingly
replaced the bricks and mortar of physical capital. In our fast-paced, wired world,
people have become the new foundation for competitive advantage. And people
want something bricks and mortar never asked for: a piece of the action. That
means equity ownership—and lots of employee stock options.1

With this surge in the use of employee stock options, it is more important than ever
to analyze employee stock options properly. Indeed, a proper accounting for the
economic costs of options materially affects almost all key drivers used to value
stocks. However, the intimidating swirl of mathematics surrounding option valua-
tion has hindered understanding of how options affect shareholder value (see Ap-
pendix A for a short primer on the drivers of option value). In addition, traditional
options analysis starts and stops with earnings per share dilution, which at best
gives an incomplete picture of economic reality.

This report seeks to shed some light on this issue. It is organized into six parts.

• First, we discuss the secular shifts in the economy that make employees demand
options and the economic incentives that make companies increasingly willing to
grant them. We also elaborate on the major types of ESOs commonly used. Fi-
nally, we also examine whether options grants provide a signal about manage-
ment’s confidence in a company’s future—and whether we can use this knowledge
to make money.

• Second, we look at how current accounting practice distorts economy reality. As
with other reports in the Frontiers of Finance series, our focus is on the eco-
nomic—not the accounting—consequences of corporate decisions.

• Third, we explain how to correct part of this distortion by treating outstanding
ESOs as an economic liability, and show how this adjustment affects shareholder
value.

• Fourth, we explore a technique for recognizing future option grants. This treat-
ment of “pay-as-you-go” options represents economic reality much more faithfully
than the accounting alternative.

• Fifth, since these adjustments change important inputs into the discounted cash
flow equation, we explain how they affect an investor’s understanding of intrinsic
value and market expectations.

• Finally, we analyze “repricing,” which occurs when a company lowers the exer-
cise price of an option following a sharp drop in the company’s share price.

Following the Conclusion, there are a series of Appendices that provide the practi-
cal details needed to undertake a value-based analysis of a company’s employee

Introduction
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stock option program. There is also a Glossary that defines key terms used
throughout the report.

The Evolution of the New Economy

The growth in ESOs is a symptom of more profound changes occurring within the
economy. For much of the last century, the industries of resource extraction and
mass production—powered by the combustion engine, electricity, and the assembly
line—have defined how our economy works. The products of this economy tend to
be what economist Brian Arthur calls “congealed resources”—lots of extracted
resources turned into products with only a little knowledge.2 Most of the major
products of the nineteenth and early twentieth century such as coal, tobacco, and
oil—and even early planes, trains, and automobiles—generally fit this description.

In this world, the owners of those congealed resources and the means of processing
them captured much of the Industrial Revolution’s newfound wealth. As Marx
would put it, the real winners were the owners of the means of production (see Ta-
ble 1).3 Indeed, the very concept of an assembly line—with repetitious simple jobs
performed by workers who were interchangeable with one another—left very little
room for value-adding innovation for the average employee.4 Since labor served as
an easily replaceable resource, companies generally paid employees an hourly
wage or fixed salary for their services.

Table 1
5 Richest Americans in History Owned the Means of Production in the “Old Economy”

Rank Tycoon Source of Fortune Wealth as % of GNP
1  John D. Rockefeller  Oil 1.53%
2  Cornelius Vanderbilt  Steamboats and railroads 1.15%
3  John Jacob Astor  Fur trade, NY real estate 0.93%
4  Stephen Girard  Shipping 0.67%
5  Andrew Carnegie  Steel 0.60%

Note: Wealth figures calculated by dividing a person’s total wealth by America’s GNP at the time of the person’s death.
Source: The Wealthy 100, Michael Klepper and Robert Gunther.5

The economy has clearly evolved from one focused on congealed resources. For
example, look at three recent successful products—Pfizer’s Viagra, Microsoft’s
Windows, or Disney’s Lion King. These products are created not in a factory, but
in the heads of knowledge workers in the lab, on the computer, or in the studio. To
use Brian Arthur’s term, these products are “congealed knowledge”—lots of
knowledge with very little physical resources added into the mix. The advent of
ever more powerful silicon, cheap software, and connectivity has only increased
the value of smart minds.

In this world, workers no longer serve as interchangeable cogs in a great industrial
machine. While one bicep is easily replaced with another, each brain possesses
potential unique knowledge and skills. Indeed, for many knowledge-intensive com-
panies, the entire value of the firm disappears when employees go home for the
night. As Bill Gates says, “In today's emerging information society, the critical
natural resources are human intelligence, skill, and leadership.”6

Unfortunately for shareholders, companies can only rent employees—they cannot
own them. Increasingly, knowledge workers have alternatives. They can either join
firms where they receive direct ownership in return for their efforts, or they can
start their own company. In a competitive labor market, then, employees demand

1. Why Options Are
Relevant
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some form of equity- or performance-based compensation. This shift towards eq-
uity compensation may also help explain why so many of the wealthiest living
Americans fit the profile of an extremely competent knowledge worker (see Table
2).

Table 2
The 5 Wealthiest People in 1998’s “New Economy” Owned Equity in Knowledge Companies

Rank Name Worth ($ bil) Source
1   Bill Gates 58.4$                     Microsoft Corp.
2   Warren Buffett 29.4$                     Berkshire Hathaway
3   Paul Allen 22.0$                     Microsoft Corp.
4   Michael Dell 13.0$                     Dell Computer
5   Steve Ballmer 12.0$                     Microsoft Corp.

Source: “The Forbes Four Hundred, The 1998 Richest People in America.” Forbes, October 12, 1998.

In support of this point, Harvard economists Brian Hall and Jeffrey Liebman re-
cently calculated that the average CEO in the largest U.S. firms increased their
cash compensation levels by only 5% from 1980 to 1994, while the value of op-
tions granted rose by almost 16%. As a result, the relative percentage of option
grants swelled from 19% of annual compensation in 1980 to 48% in 1994 (see
Figure 1).

Figure 1
Value of Cash Compensation and Option Grants for the Average CEO, 1980-94
in millions
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Source: Brian J. Hall and Jeffrey B. Liebman, NBER Working Paper 6213, “Are CEOs Really Paid Like Bureaucrats?”

This trend is particularly significant for high tech companies, such as Microsoft—
perhaps the company most famous for effectively using employee stock options.
By compensating its legions with options, Microsoft has been able to attract, re-
tain, and compensate employees who could work at other high tech firms. As Mi-
crosoft’s stock increased approximately 72% during its fiscal 1998 year, these
ESOs have served as a very important source of compensation. Indeed, using Mi-
crosoft’s cash flow statement, we can infer that its employees reaped pretax gains
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of approximately $4.4 billion by exercising ESOs in 1998—approximately
$163,000 per employee! 7 This is a significant value transfer for any company,
even one as large as Microsoft.

Economic Incentives for Granting Options

The rising use of employee stock options comes in part from a tightening labor
market for knowledge workers. However, corporations and investors also have
economic incentives to provide options to managers and employees:

• Reduce agency costs. Ideally, corporate managers—as the agents of share-
holders—will act to maximize value. However, the world is not ideal: rational
managers may choose instead to maximize their own happiness by arranging valu-
able perquisites, building costly “empires” or taking value-destroying actions that
serve to entrench them.

To counter this problem, managers often receive large grants of stock or options in
order to align their interests with those of shareholders’. For example, given an
increase in firm value of $1,000, the wealth of the average CEO in 1994 increased
by $39—over three times the $12 amount in 1980. Part of this heightened sensi-
tivity to changes in firm value comes from the increased stock holdings of the av-
erage CEO. However, the surge of ESO plans has also driven this trend, as a grant
of ESOs has approximately double the pay-to-performance sensitivity as a grant of
stock with the same value.8

• Recruit and retain employees. All things equal, companies that can recruit and
retain the best people will win in the marketplace. Large grants of employee stock
options can help companies attract the best and the brightest. Furthermore, ESOs
can help retain valuable employees by serving as “golden handcuffs.” ESOs give
employees a reason to stay until their options “vest,” which typically takes four or
five years. Moreover, since most companies grant ESOs annually, an employee
who leaves a firm will have to walk away from valuable unvested options.

• Liquidity. Options serve as a noncash form of compensation for cash-strapped
companies—such as startups—that can ill afford to pay costly salaries to its em-
ployees.

• Taxes. The Revenue Reconciliation Act of 1993 created an economic incentive
for corporations to pay its executives with options by limiting the deductibility of
cash salaries larger than $1,000,000.9 Because the IRS categorizes ESOs as “ob-
jectively determined performance-based compensation,” companies can deduct the
intrinsic value of an option in the year in which an employee exercises it (see Ap-
pendix F). Thus, for companies with high-priced executive talent, using ESOs—or
at least, some form of objectively determined performance-based compensation
instead of subjectively determined cash bonuses—may represent an optimal tax
strategy.

• Market-linked versus short-term accounting-based compensation. Some
companies compensate their executives based on the attainment of certain tar-
gets—such as surpassing a particular level of earnings per share or return on eq-
uity. However, for companies with highly volatile results, these financial
performance metrics may serve as a poor measure of the quality of managerial
decisions. For example, managers may take actions that lower earnings in a given
year, but position the firm to earn higher earnings in the future. Using a market-
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based compensation plan, such as ESOs, may be a viable way to fairly compensate
managers.

• Earnings management. Reflecting arbitrary accounting regulations, a firm
that replaces executives’ cash salaries with at-the-money options maximizes its
reported earnings per share. An economic reason for doing this is to avoid violat-
ing a debt covenant. In addition, a self-interested manager may do this to achieve a
certain accounting target or to try to fool the market with artificially higher re-
ported earnings.

Types of Employee Stock Options

Before we go further, we should define the major types of ESOs commonly granted
to employees and executives. While theoretical possibilities are infinite, in practice,
certain kinds of ESOs are more popular:

• At-the-money ESOs. The vast majority of options are issued at-the-money.
This is because accounting regulations state that granting an ESO creates an ex-
pense equal to the difference between a company’s share price and the option’s
fixed exercise price. If a company grants at-the-money options, it need not recog-
nize the ESO as an accounting expense at all. Also, shareholders usually balk at
options that allow managers to purchase shares at a discount to the market price.
For these reasons, companies rarely issue in-the-money options.

In our survey of companies’ proxies and annual reports, we found that most ESO
contracts have a ten-year life and vest in equal proportions over four or five years.

• Deep-out-of-the-money ESOs. In order to create an incentive to dramatically
increase the value of the firm, companies sometimes grant deep-out-of-the-money
ESOs. That way, managers can profitably exercise their options only if they hit a
home run for shareholders. Also, like at-the-money options, accountants view these
options as a free gift.

It is important to note that they must be very deep out-of-money options to ensure
executives only profit when their stock outperforms the market. This is because
most companies grant ESOs with a 10-year life. Thus, even a very deep-out-of-
the-money ESO—with an exercise price at a 100% premium to the market price—
only requires annual share price appreciation of 7.2% to become in-the-money.
This is significantly below the 9% to 12% return desired by most equity investors
in public companies.

However, given that executives often have substantial wealth tied up in a single
undiversified company, they may be averse to assuming the risk inherent in these
deep-out-of-the-money ESOs. When these options are used at all, then, they tend to
be granted in large blocks to new CEOs of companies whose boards are dominated
by a few shareholders, such as a leveraged buy out (LBO) firm.

• ESOs with an indexed exercised price. These ESOs have exercise prices that
are matched to the performance of a broader market index—usually the S&P 500
or an industry index. These ESOs have three features that make them tremen-
dously appealing to shareholders. First, they only reward managers who outper-
form the market. If a company uses these options, there is no risk that mediocre or
even poor managers will be overcompensated as a result of a bull market. Second,
because the strike price is not fixed and tends to rise every year, an indexed ESO
grant will transfer less value than a conventional ESO grant. Third, indexed ESOs
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have lower strike prices and higher values even in bad times, making it easier to
retain valuable employees just when you need them most.

Ironically, accounting regulations discourage the use of indexed ESOs. The rules
stipulate that indexed ESOs are “variable plans” and must be treated differently
from ordinary ESOs, which are “fixed plans.” According to this syllogism, ac-
countants expense the annual difference in the intrinsic value of vested indexed
options. Thus, to the horror of managers, the better the stock does, the worse the
company’s reported earnings.10 This is a problem since earnings-based annual and
long-term incentive plans typically comprise 37% of a CEO’s compensation.11 De-
spite the economic benefits to the firm, then, unfavorable accounting deters most
companies from using indexed ESOs.

• Stock appreciation rights (SARs). Although SARs are not technically em-
ployee stock options, we include them here because companies often use them in a
like manner. SARs provide employees with cash payments equal to the apprecia-
tion of the company’s stock over a specified duration. Thus, like options, SARs
provide employees with equity upside without exposure to any downside. Unlike
options, SARs result in periodic payments of cash to the executives over the
SAR’s life. However, managers tend to avoid using SARs as they are subject to
the same accounting treatment as indexed options.

Options as a Signal

Companies issue options for a variety of reasons—some good and some bad. For
example, a large option grant to a CEO may be motivation to create value for
shareholders. Just as plausibly, the option grant may be used to artificially increase
earnings per share to “make one more quarterly number.”12

Owing to this ambiguity, investors seeking to analyze option grants to “beat the
market” must do more than crunch numbers from a proxy statement—they must
understand the intent of an option grant. In our experience and review of the aca-
demic literature, two things emerge. First, in analyzing the strength of a signal
provided by an option grant, we must look not at ESOs in general, but at the stock
options given to executives who have the greatest ability to affect firm value. Sec-
ond, we find that most of the strong market signals associated with executive op-
tion grants is due to two things:

• Reducing agency costs and managerial incentives. Many firms generate cash
well in excess of the amount needed to fund all positive-NPV projects. However,
the history of corporate America is rife with examples of managers misspending
this excess cash on value-destructive projects. Harvard Business School Professor
Michael Jensen has suggested that one way to lower wasteful spending is to use
financial leverage. High debt levels force managers to use all excess cash gener-
ated to service high interest and principal payments and effectively takes the punch
bowl away before the party starts. As this strategy focuses on not wasting cash, it
works best with a mature company with stable cash flows.13

However, increased leverage comes at the cost of financial flexibility. And, lever-
age cannot be used to reduce agency costs for companies without the stable and
positive cash flows needed to service debt. Paying out cash would be disastrous for
most startups as they need to retain earnings for growth. For these companies,
then, a board of directors trying to minimize agency costs cannot just lever up the
firm—they must award managers for value-creating growth.
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Executive stock options are just the tool for the job. As with leverage, options re-
duce agency costs associated with wasteful spending. But options do something
that leverage does not: they give managers an incentive to increase the value of the
firm. Thus, large grants of executive stock options can be a positive signal that a
company may try to ramp up for profitable growth, especially for companies that
have not historically rewarded performance with higher pay.

It is important to note that not all option grants are created equal. The intensity of
the market signal provided by option grants is a reflection of how hard managers
must work to make their options profitable. For example, indexed ESOs that re-
quire managers to outperform the broader market send a much stronger signal than
do ordinary ESOs. After all, if a company’s stock simply appreciates at the cost of
equity, an ordinary ESO will still allow managers to attain a pot of option gold.
Similarly, investors view positively the issuance of very deep-out-the-money op-
tions that require managers to dramatically raise the value of the company before
they can cash out. The weakest signal is provided by at-the-money options—or
even worse, in-the-money options—that require little or no effort to become profit-
able.

• Information asymmetry. An academic who believes in market efficiency would
say that there is no possible way for an investor to systematically outperform the
market. This is because investors bid assets up and down to reflect all new infor-
mation.

However, even the most ardent efficient market theorist has to admit that executive
stock options provide a loophole in this theory. This is because managers possess
significant inside information, and often have it well before it is publicly released.
As executive stock options are almost always granted at-the-money, the exercise
price of an issued option generally reflects “old” information—not the new inside
information. If managers can influence the timing of their stock option grants, they
can receive “cheap” options without having to buy or sell publicly traded shares or
options. Since executive stock options are not generally disclosed until the com-
pany files a proxy—approximately three months after the end of that fiscal year—
managers can theoretically exploit this “asymmetric information” to earn an excess
return.

In fact, Professor David Yermack of New York University’s Stern School of Busi-
ness recently published a study that found that managers do just that. Professor
Yermack tested the hypothesis that “CEOs ... receive stock option awards shortly
in advance of favorable news that pushes company stock prices higher.” As Figure
2 shows, “Companies making stock option awards to their CEOs outperform the
market on a risk-adjusted basis by slightly more than two percent during the period
beginning the day after the award and lasting approximately ten weeks.”14
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Figure 2
Abnormal Stock Returns following Receipt of Stock Options by CEOs
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Source: David Yermack, “Good Timing: CEO Stock Option Awards and Company News Announcements,” Journal of Fi-
nance 52, No. 20, June 1997.15

If some investors could get advance knowledge of executive stock option grants,
they too could outperform the market. Unfortunately, stringent SEC regulations
assure that only executives are legally allowed to profit from this information.

Interestingly, this result at least slightly contradicts the use of stock options to
lower agency costs. By systematically using their influence to get “cheap” options,
CEOs co-opt value from the shareholders for whom they ostensibly act as agents.
This also means that standard formulas for calculating the cost of executive stock
options—which use the “pre-good news” share price as an important valuation
parameter—will understate the true cost of option grants. Despite this, however,
boards of directors seem to accept this cost as the price of aligning the interests of
management with shareholders.

How Current Accounting Practice Distorts Economic Reality

As ESOs have become increasingly prevalent, it has become more and more im-
portant for managers and investors to properly analyze them. Indeed, the SEC re-
quires the calculation of share count dilution that would occur were employees to
immediately exercise all of their in-the-money options. Beyond this, most managers
and investors believe that an increase in diluted earnings per share signifies an in-
crease in shareholder value.16

However, the diluted EPS accounting calculation significantly distorts economic
reality.17 Before we explain why this is so, we must first delve into how account-
ants treat employee stock options.

2. Why Accountants
and Economists Dis-
agree
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Accountants take a simple approach to options: they assume that all “in-the-
money” options will be immediately exercised and turned into extra shares.18 To do
this, accountants create a concept called “diluted shares outstanding.” This equals
basic shares plus the shares that employees would receive if they exercised their
options. To be fair, the accountants do allow companies to assume that hypotheti-
cal proceeds from employees exercising their options would be used to repurchase
shares. Diluted earnings per share (EPS) are calculated by dividing net income by
the number of these diluted shares.19 For example, Microsoft’s diluted EPS of
$1.67 in fiscal 1998 was a full 9% below the company’s basic EPS of $1.83.

Critically, the accounting approach does not fully reflect economic reality. This
is because the diluted share count calculation only reflects the dilution that re-
sults from in-the-money stock options. However, options also have value from the
possibility that the underlying stock’s market price will rise higher than the exer-
cise price before the option expires. Accountants ignore this “time value” for
both in-the-money as well as out-of-the-money options. As most companies issue
employee stock options that have long lives, this approach significantly under-
states the value of outstanding and future options. Indeed, the high-tech compa-
nies with the largest option packages often have the most volatile stock prices, and
hence, the most valuable options (see Appendix A).

It is theoretically possible to refine this approach by properly incorporating the
time value of outstanding options into the adjustment of total shares outstanding—
the denominator in the earnings per share calculation. However, we find this ap-
proach to be counterintuitive. We believe the more intuitive economic approach is
to view outstanding options as an off-balance sheet liability. Further, to account
for the cost of future option grants, we should adjust the numerator—the firm’s
income—by subtracting the economic value of annual option grants to employ-
ees.

Microsoft is an example of a company that discloses useful information on its
ESOs. While Microsoft’s SEC filings state that “no compensation cost is recog-
nized because the option exercise price is equal to the market price of the underly-
ing stock on the date of grant,” the company does not stop there. On the contrary,
Microsoft does something we have not seen from any other company: it releases
“see-through” pro forma income statements that indicate how much it thinks ESOs
lower earnings. Specifically, the company subtracts the cost of its ESOs from re-
ported earnings—as measured by the cost necessary to fully hedge the company
against the share price appreciation related to its ESO program.

While we have a different opinion on how to calculate the economic cost of a com-
pany’s annual stock grants, we fully agree with the gist of Microsoft’s approach.
Indeed, Bill Gates’ friend and fellow billionaire Warren Buffett concurs with this
view. In his 1997 Berkshire Hathaway Annual Letter to Shareholders, Buffett
suggested: “[A firm’s] true [option] compensation cost ... [should be] brought out
of the closet and charged ... against earnings.”

The accountants at FASB tried to implement something akin to this approach in
their earlier 1995 encyclical, SFAS 123, Accounting for Stock-Based Compensa-
tion. In fact, they came very close to requiring that companies subtract the eco-
nomic costs of employee stock options from net income. 20 However, Dennis
Beresford, the chairman of the FASB, backed away from doing so because:
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People said to me, ‘If we have to record a reduction in income by 40%,
our stock will go down by 40%, our options will be worthless, we won’t
be able to keep employees. It would destroy all American business and
Western civilization.’21

While we understand that managers may be averse even to a small risk that their
stock price could fall, we would note that academic research has repeatedly shown
that when cash and earnings diverge, the market follows cash. Thus, we believe
that the market has already taken the cost of the options into account. However,
this debate “became so divisive that it threatened the Board’s working relationship
with some of its constituents.” Yielding somewhat, FASB made adoption of the
standard voluntary, mandating only that companies disclose the economic costs of
employee stock options in the footnotes of their SEC filings. SFAS 123 is still very
useful, however, as it discloses valuable information to investors.22

How Outstanding Options Affect Shareholder Value

Many firms have substantial amounts of outstanding ESOs that exist from past
grants. Over time, the owners of these ESOs will convert their options into regular
shares or allow them to expire worthless. At any point in time, however, these op-
tions definitely have value. Indeed, we believe that the value of outstanding ESOs
must be viewed as an economic liability that has been incurred by the firm.

This logic rests on solid corporate finance. The economic value of a firm is the
present value of future cash flows. This economic value can be thought of as a pie.
In exchange for providing capital, the investors agree to share the wealth created
by that firm—that is, to slice the pie up—according to certain rules.

Bondholders, by contractual agreement, get timely interest payments and a return
of capital. In accordance with the established pecking order, bondholders get “first
dibs” on any cash to be returned to investors.

Shareholders are a residual claimant on a firm’s assets. That is, shareholders get
whatever is left of the pie after bondholders have gotten their prenegotiated fill. In
an efficient market, the per-share value of a firm will be the amount of economic
value that is left after debt takes its share, divided by the number of outstanding
shares. While there is a risk that there will be no pie left, there is also the possibil-
ity of receiving a potentially huge pie.

In the context of this model, then, we believe that—just like debt—ESOs represent
an economic liability that must be subtracted from the value of a firm to calculate
shareholder value. This is because the value claimed by ESO owners comes from
the same source as the value claimed by ordinary shareholders: the possibility of
the firm increasing in value and creating a “huge pie.”23

To value the economic liability represented by Microsoft’s outstanding ESOs, we
use the information provided in Microsoft’s recent SEC filings as inputs into the
standard Black-Scholes option pricing model (see Appendix D for details on our
methodology). We also incorporate expected option cancellations from employee
defection, the dilution from option exercise, and the tax deductibility of ESOs upon
exercise. Using this information, we estimate that employees who owned ESOs laid
claim to approximately $22 billion of value at the end of Microsoft’s 1998 fiscal
year. As Figure 3 illustrates, this lowers the residual value to which ordinary

3. Options as a
Liability
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shareholders can lay claim. Note that the residual claim is then divided by basic
shares outstanding, as the valuation process captures all previous grants.

While Microsoft’s total corporate value of $305 billion dwarfs this amount, out-
standing ESOs still represent an impressive 7% of this total. The following figure
captures the economic value of past grants with great clarity.

Figure 3
How the Market Views the Effect of Outstanding ESOs on Microsoft’s Valuation
$ in billion
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Note: Diagram is not drawn to scale.
Source: CSFBC analysis.

In addition to our analysis of Microsoft, we also valued the outstanding ESOs for
eight other firms. In addition to testing the robustness of our analysis, we wanted
to test the hypothesis that a “New Economy” company with lots of knowledge
workers would tend to have higher relative levels of employee stock options than a
similar “Old Economy” company in the same industry (see Table 3 on next page).

To adjust for the relative size of each company, we then divided the amount of
these ESOs by the total market capitalization of the company. This gave us out-
standing ESOs as a percent of total market capitalization for each matched pair of
companies (see Table 4 on next page).

Table 4 shows that, with one exception, this percentage tends to be markedly
higher for our “New Economy” companies than our “Old Economy” companies.
Indeed, in the media industry, Yahoo!’s percentage is over 7 times that of the
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Table 3
Outstanding ESOs for “Old” versus “New Economy” Companies
all prices as of last fiscal year

(in millions)

Barnes and Noble "Old" Largely Bricks-and-mortar Bookstore 1/31/98 138$             
Amazon.com "New" Internet Bookstore and Retailer 12/31/97 27$               

New York Times "Old" Traditional Media: Newspaper 12/28/97 21$               
Yahoo! "New" New Media: Portal Web Site 12/31/97 70$               

DuPont "Old" Chemicals 12/31/97 1,566$          
Pfizer "New" Designer Pharmaceutical Drugs 12/31/97 3,059$          

Texas Instruments "Old" Memory Semiconductors 12/31/97 395$             
Intel Corporation "New" Microprocessor Semiconductors 12/27/97 5,998$          

"Old" or 
"New" 

Economy 
Company

Value of 
Outstanding 

ESOs
Fiscal YearMain Product or Service

Semiconductors

Industry Company

Retail

Media

Chemicals

Source: SEC filings and CSFBC analysis.
Note: Capitalized operating leases calculated by discounting disclosed non-cancelable payments under operating leases to the present value using a constant interest rate of 8%.

Table 4
Outstanding ESOs as Percent of Total Market Capitalization for “Old” versus “New Economy” Companies
all prices as of last fiscal year

(in millions) (in millions) (in millions) (in millions) (%)

Barnes and Noble 138$             2,157$           2,075$                         4,231$       3.3%
Amazon.com 27$               1,304$           116$                            1,421$       1.9%

New York Times 21$               6,190$           643$                            6,834$       0.3%
Yahoo! 70$               3,117$           10$                              3,127$       2.2%

DuPont 1,566$          69,238$         1,496$                         70,733$     2.2%
Pfizer 3,059$          96,484$         2,984$                         99,468$     3.1%

Texas Instruments 395$             17,566$         1,660$                         19,226$     2.1%
Intel Corporation 5,998$          115,385$       663$                            116,048$   5.2%

Value of 
Outstanding 

ESOs

Outstanding ESOs 
as Percent of Total 

Market Cap.

Total 
Market 
Cap.

Debt, Capitalized 
Operating Leases and 

Preferred Stock

Basic Equity 
Market Cap.

Semiconductors

Industry Company

Retail

Media

Chemicals

Source: SEC filings and CSFBC analysis.
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New York Times, while in the semiconductor industry, Intel’s percentage is over
twice that of Texas Instruments. Our comparison in the “chemicals” industry of
Pfizer and DuPont—which probably can only be judged an “Old Economy” com-
pany relative to a pharmaceutical firm—also yields a higher percentage for the
“New Economy” company.

We cannot conclusively explain away our outlier of Barnes and Noble versus
Amazon.com. Since Barnes and Noble also owns Amazon’s largest on-line com-
petitor, BarnesandNoble.com, our choice of comparable companies may be flawed.
In addition, it appears that Barnes and Noble’s ESOs are unusually high—execu-
tives received an unusually large ESO grant 4 years ago—while Amazon.com’s
ESOs are unusually low—perhaps owing to its relatively small number of employ-
ees. We would expect this ranking to change over time.

[Options aren’t] necessarily the end of the world, but [they do] result in a
significant valuation difference. And it’s not reported under standard
accounting. So we think the quality of earnings as reported by a company with
significant stock option grants every year is dramatically poorer than one where
that doesn’t exist. And a lot of companies fall in that category.

—Warren Buffett24

How Annual ESO Grants Affect a Firm’s Return on Capital and Free Cash
Flow

Now that we have dealt with past grants, we turn to the value of future grants. As
we believe that ESOs represent an economic cost like any other, they should re-
duce a company’s cash earnings or net operating profit after taxes (NOPAT).

In order to do this, we estimate the economic value of ESO grants using the Black-
Scholes method and information provided under FASB 123. We further adjust this
value for expected option cancellations from employee defection, the dilution from
option exercise, and the tax deductibility of ESOs upon exercise (see Appendix E
for details on our methodology).

We used the information in Microsoft’s latest 10-K to value the economic cost of
its ESO grants. We calculated that Microsoft granted ESOs with an after-tax value
of $873 million in 1998 (see Appendix D). This translates into 4.9% of Micro-
soft’s sales—including deferred revenues—of $17.8 billion. This percentage re-
mained approximately constant at 5% from 1995 to 1998 (see Table 5).

Table 5
Microsoft’s After-Tax Option Cost as a Percent of Sales, 1995-98
in millions

Year Revenue

Expected After-
Tax Economic 

Value Imparted to 
Employees

Option Cost as a 
Percent of Sales

1998 17,752$           873$                      4.9%
1997 12,959$           690$                      5.3%
1996 9,654$             541$                      5.6%
1995 6,006$             247$                      4.1%

Source: Microsoft SEC Filings and CSFBC analysis.

4. Options as a Cost
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The cost of Microsoft’s ESOs represented a larger percentage of the company’s
cash earnings. While this percentage varied more over time, it ranged from 21.6%
of Microsoft’s cash earnings of $2.5 billion in 1995 to 17.2% of Microsoft’s cash
earnings of $5.1 billion in 1998 (see Figure 4).

Figure 4
Microsoft’s Cash Earnings Adjusted for Annual ESO Grants, 1995-98
in billions
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By lowering calculated cash earnings, ESOs also lower Microsoft’s return on
capital. For example, this adjustment lowers Microsoft’s return on capital from
164% to 136% in 1998. This pattern also holds true for 1995 through 1997 (see
Figure 5).

Figure 5
Microsoft’s Return on Capital Adjusted for Annual ESO Grants, 1995-98
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One might argue that we are overstating the effect of ESOs, since we subtract their
full cost from cash earnings every year rather than amortizing this cost over the
five-year vesting period. To address this, we estimated what Microsoft’s expense
would be if it amortized its ESOs.25 We do arrive at a lower ESO expense of $517
million in 1998. However, if we took this approach, we would also have to capi-
talize the value of unamortized ESOs and add them to our estimate of net cash in-
vested in the business—its invested capital. This would add approximately $1.4
billion to Microsoft’s invested capital base of $3.1 billion in 1998. Thus, this ap-
proach would result in a lower return on capital of 111%.

To continue our analysis of “Old” versus “New Economy” companies, we repeated
this analysis on our four matched pairs of companies. Again, we wanted to test the
hypothesis that a “New Economy” company with lots of knowledge workers would
tend to have higher relative levels of employee stock options than a similar “Old
Economy” company in the same industry. To adjust for the relative size of each
company, we then divided the economic value of annual ESO grants by annual
sales. This gave us annual ESO grants as a percent of sales for each matched pair
of companies (see Table 6).

Table 6
Annual ESO Grants as Percent of Sales for “Old” versus “New Economy” Companies
all prices as of last fiscal year

(in millions) (%)

"Old" Barnes and Noble 10.4$            0.4%
"New" Amazon.com 10.1$            6.8%

"Old" New York Times 24.3$            9.2%
"New" Yahoo! 37.2$            55.2%

"Old" DuPont 175.2$          0.4%
"New" Pfizer 144.3$          6.5%

"Old" Texas Instruments 69.5$            0.7%
"New" Intel Corporation 611.0$          2.4%

Annual ESO Grants 
as Percent of Sales

Semiconductors

Chemicals

Media

Retail

"Old" or 
"New" 

Economy 
Company

Value of ESO 
GrantCompanyIndustry

Source: SEC filings and CSFBC analysis.

This time, our results were unambiguous: all four “New Economy” companies had
much higher annual ESOs as a percent of sales than its “Old Economy” counter-
part. For rapidly growing companies such as Amazon.com and Yahoo!, this result
is perhaps not surprising. However, our results also held for more mature compa-
nies with more stable sales, such as Pfizer versus DuPont and Intel versus Texas
Instruments. This suggests that accounting for ESOs will become increasingly im-
portant as the world evolves into a knowledge-intensive “New Economy.”

How ESOs Enter into the Valuation Equation

Using this framework, we can incorporate our estimates of the cost of outstanding
and future options into a discounted cash flow (DCF) analysis. This is important
for two reasons. First, many investors use a DCF analysis to calculate a stock’s
intrinsic value—that is, they discount future cash flows to the present value using
a risk-adjusted required rate of return. Value creation occurs over a certain number

5. Options and
Valuation
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of years, estimated by the company’s Competitive Advantage Period or CAP. (For
a graphic representation of this mental model, read Figure 7 from the right to the
left.) Alternatively, investors can start with the stock price, and then reverse-
engineer what these value drivers must be in order to justify the price. Investors
can then compare their expectations with those of the market to see whether or not
they find a stock to be attractive. (For a graphic representation of this mental
model, read Figure 7 from the left to the right.)

Figure 7
How Cash Flows, Risk, and CAP Affect the Stock Price (Reading Right to Left)
How to Derive Market Expectations of Cash Flows, Risk, and CAP (Reading Left to Right)

Cash Flow

Risk

CAP

Stock
Price

Source: CSFBC Analysis.

To continue our case study of Microsoft, we used Value Line forecasts to forecast
future sales, cash earnings, and net investment. In the previous section, we calcu-
lated that Microsoft’s ESOs were approximately 5% of sales from 1995 to 1998.
As investors, our primary goal is to use this historical information to estimate
what future cash flows will be. If we assume that Microsoft’s after-tax ESO cost
will continue at approximately 5% of sales, we can arrive at an annual estimate of
the future costs of ESOs. This gives us estimates of the company’s “adjusted”
NOPAT. We then subtract net investment to arrive at an adjusted estimate of free
cash flow (see Table 8).

Table 8
Microsoft’s Unadjusted versus ESO-Adjusted NOPATs and Free Cash Flows, 1999-2002
in millions

Year 1999E 2000E 2001E 2002E

NOPAT 6,319 7,476 8,876 10,755

Investment 550 520 520 1,079

Unadjusted FCF 5,769 6,956 8,356 9,675

NOPAT 6,319                            7,476                   8,876                   10,755                 

Estimated After-Tax Option Cost 875                               1,081                   1,335                   1,615                   

Adjusted NOPAT 5,444 6,395 7,541 9,140

Investment 550 520 520 1,079

Adjusted FCF 4,894                            5,875                   7,021                   8,061                   

Source: SEC filings, Value Line estimates, and CSFBC analysis.
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To perform an analysis of market expectations, we first determined the market
value of all Microsoft securities, including debt, preferred stock, basic shares, and
outstanding ESOs (see Table 9).

Table 9
Microsoft’s Total Enterprise Value
 $ in millions, except per share data

Stock Price 105$              
Basic Shares 2,672             

Basic Equity 281,714$       
Outstanding ESOs 22,060$         
Debt -$              
Preferred Stock 1$                  

Enterprise Value 303,775$       

Source: CSFBC analysis.

Then, using an estimated cost of capital of 12.1%, we calculated the present value
of future cash flows assuming the company could make positive-NPV
investments for a range of 1 to 25 years (see Table 10 for an excerpt of this analy-
sis).

Table 10
Market-Implied Competitive Advantage Period (CAP) Analysis
 $ in millions, except per share data

2019E 2020E 2021E 2022E

Year in Future 21                        22                        23                        24                        

NOPAT 143,166$             163,210$             186,059$             212,107$             

Estimated After-Tax Option Cost 21,496                 24,506                 27,937                 31,848                 

Adjusted NOPAT 121,670 138,704 158,122 180,259

Investment 9,092 10,365 11,816 13,471

Adjusted FCF 112,578               128,338               146,306               166,789               

PV of Adjusted FCF 10,734                 10,926                 11,122                 11,322                 

Cumulat ive PV of Adjusted FCF 166,730               177,656               188,778               200,100               

Residual Value 1,156,565            1,318,484            1,503,072            1,713,502            

PV of Residual Value 110,276               112,253               114,265               116,313               

Corporate Value 277,006               289,909               303,043               316,413               

Excess Cash 15,021                 15,021                 15,021                 15,021                 

Total Debt -                       -                       -                       -                       

Preferred stock 980                      980                      980                      980                      

Total Value of Options 22,060                 22,060                 22,060                 22,060                 

Net Economic Liabil i t ies 8,019                   8,019                   8,019                   8,019                   

Shareholder value 268,987               281,890               295,024               308,394               

Number of basic shares 2,672                   2,672                   2,672                   2,672                   

Value per share $101 $106 $110 $115

Source: SEC filings, Value Line estimates, and CSFBC analysis.
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Using these value drivers, then, we can see that the current stock price of $106
implies a CAP of 22 years.

This market-implied CAP of 22 years differs substantially from the MI-CAP of 17
years produced by a standard DCF analysis that ignores options. Put another way,
the present value of estimated future option grants over the 22 year CAP—over-
looked in a traditional DCF model—equals a staggering $53 billion. Combined
with the $22 billion in outstanding options, Microsoft’s past and future options
have a present value of $75 billion. This is equivalent to 25% of Microsoft’s total
market capitalization of $304 billion.

 If At First You Don’t Succeed, Try to Reprice!

One of the major reasons to grant ESOs is to give managers an incentive to create
value and drive the stock price up. Unfortunately, this happy scenario does not
always unfold. If a company’s stock price falls precipitously, an ESO that was
granted at-the-money may become deep out-of-the-money. At this point,
companies often choose to “reprice” or “reload” the ESOs by lowering the exercise
price. This is also sometimes accompanied by an extension of the maturity of the
life of the option.

NYU Stern Business School Professors Menachem Brenner, Rangarajan Sunda-
ram, and David Yermack recently studied this increasingly popular phenomenon.
They found that while only 0.7% of executives in the S&P ExecuComp database
had their options repriced in 1992, almost 2.0% of executives had their options
repriced in 1995 (see Figure 8). While this is the last year in which analysis has
been completed, anecdotal evidence suggests that this number has increased since
then. More relevant, we expect to see a wave of repricings after the recent market
correction, as we saw after the 1987 stock market crash.

Figure 8
Increasing Frequency of Executive Stock Options
annual frequency of stock option repricings for top managers covered by the S&P ExecuComp database, 1992–95

Note: Sample comprised of compensation for executives from 1,500 firms, including those in the S&P 500, MidCap 400, and
the SmallCap 600 indices.

 6. Options as an
Inalienable Right
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Source: Menachem Brenner, Rangarajan Sundaram and David Yermack, “Altering the Terms of Executives Stock Options.”

Companies tend to reprice ESOs for three reasons:

1. Retain employees. The major concern is that the specter of worthless options
will prompt executives and talented employees to jump ship to a competitor. As
Netscape’s spokesperson said after the company repriced its ESOs for its non-
executive employees in January 1998: “We did it because we’d like to attract and
retain employees.”26

2. Reduce agency costs. The board of directors may also worry that unless they
reprice underwater stock options for their executives, formerly enthusiastic senior
managers will abandon value-maximization and attempt instead to maximize their
consumption of perquisites and compensation. This reasoning is most defensible
when done in reaction to a marketwide fall in equity prices, such as the wave of
repricings that followed the Crash of 1987.27

3. Lower executive risk taking. An executive with deep-out-of-the-money stock
options will only become wealthy if the company’s stock price increases spectacu-
larly. Thus, there is an incentive to pick highly risky projects, so as to increase the
chance of hitting a jackpot. However, this would hurt bondholders, who abhor risk
and just want to get their principal back. Thus, if a firm’s stock is low because it is
near bankruptcy, creditors may apply pressure to reprice options to avoid “exces-
sive” managerial risk taking.

Shareholders understand the economic justifications given for repricing ESOs to
retain employees and reduce agency costs. After all, it’s better to accept dilution of
your ownership of a valuable business than to own 100% of a company with no
employees.

However, shareholders still have several valid objections to repricing:

1. Employee’s lack of exposure to downside. Employees who have their ESOs
repriced receive a benefit that shareholders do not. Virginia Tech Professors Don
Chance and Raman Kumar and Boston University Professor Todd recently pub-
lished a study that shows that repricings of executive options follow approximately
one-year periods during which the average firm sees its shares lose one quarter of
its value. Furthermore, on average, these repricings lower the exercise price by
approximately 41%. This increases the economic value of the average executive
stock option package by 16%.28

It is particularly frustrating to shareholders when executives—not just employ-
ees—get their options repriced. It does not seem fair to allow executives to “dou-
ble-dip” by receiving options that not only never have downside, but will always be
adjusted so executives make money. Indeed, if executives can become wealthy
without working, options lose their power to lower agency costs.

2. “Inalienable Options” are expensive. We can clearly calculate the increase in
option value following a repricing. Using some fancy math, we can also calculate
the value of a “repriceable” option at grant date. If companies grant options that
can never expire worthless, those options have to be more valuable at grant date
than ordinary options without a similar “phone call from the governor” feature.
Professors Chance, Kumar, and Todd conservatively estimate that a “repriceable”
option is 7% to 10% more valuable than a normal “unrepriceable” option.29 Using
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this logic, some investors may wish to add a premium to the Black-Scholes calcu-
lated value of an option grant.

Moreover, once a company acquires a taste for repricing, it seems to retain it. The
same study found that 45% of companies that repriced once did it at least once
more. One company even repriced six times. Thus, the estimate of a 7% to 10%
premium—the calculation assumes only one repricing—may be too low.

3. Perverted management incentives. Habitual repricing may cost shareholders
more than the value given to employees by the lowering of the ESOs’ exercise
price. The real costs of habitual repricing may result from the perversion of man-
agement incentives. Companies grant ESOs mainly to make sure that managers
deliver good shareholder returns. However, the very executives who made the
strategic or execution blunders that resulted in a lower share price end up benefit-
ing in a repricing. Thus, a cynical, yet savvy, manager has a real incentive to drive
the stock down, get his options reset, and then try to restore the company’s for-
tunes. So, while options by themselves should lower agency costs, options coupled
with habitual repricings may raise agency costs.

If shareholders had their way, repricing as an unadulterated practice would end.
However, there are ways to mitigate the costs of repricing. For example, repricings
typically involve a one-for-one exchange of options with high exercise prices for
options with a low exercise price. Even if a company needs to reprice ESOs to
keep employees or reduce executive risk-taking, the board can lower the number of
repriced options issued to make the repricing value-neutral. A company can also
lower the contractual life of the options or increase the number of years before the
options vest. Above all, investors would like any ESO modifications to be subject
to shareholder approval.

These steps would go a long way toward removing the salt from investors’
wounds. This rapprochement might also help a stock recover from its lows. A
company whose investors trust its managers to take shareholder-friendly actions
may see this trust reflected in a higher valuation.

Option Repricings as a Signal

One interesting hypothesis is that even a shareholder-unfriendly option repricing
represents a positive signal to the market. The idea is that a company’s insiders—
with the best knowledge of a company’s prospects—make the decision to reprice
the options. Thus, the timing of the repricing represents the best guess of the
“smart money” as to when the stock’s tailspin will end. Indeed, analysis of recent
repricings made by Professors Chance, Kumar, and Todd seems to support this
hypothesis: option repricings seem to happen when a company’s share price halts
its free fall (see Figure 9 on the following page).
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 Figure 9
 Cumulative Average Residuals and Average Compounded Returns on Stocks for Firms that
Reprice Executive Stock Options on Day Zero
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Cumulative average residuals and average compounded returns on stocks on which the firms reprice their executive stock
options on day zero and average compounded returns on the CRSP value-weighted stock index. The risk adjustment is
made by estimating a market model regression over days - 500 to -251. Coefficients from that regression are then applied to
the returns over days -250 to +250. The sample is selected from among a larger sample of firms identified through a key
word search on the NAARS (National Automated Accounting Research System) on Lexis/Nexis. The sample consists of 37
firms and 53 events.

However, a detailed analysis of the underlying data indicates a company’s stock
price essentially trades in line with the market following a repricing. Supporting
this, the cumulative abnormal return (CAR) earned on the average stock only
rose 1.7% during the 250 days following a repricing. The positive signal associ-
ated with repricings may in fact exist in particular cases. However, the evidence
indicates that, on average, investing in a stock when it reprices its ESOs will not
lead to meaningful market outperformance.

Option Repricing Accounting and the End of an Era?

Lenient accounting contributes to the widespread use of option repricings. A com-
pany can reprice by canceling its old out-of-the-money options and replacing them
with new at-the-money options and still get cosmetically favorable accounting
treatment. As with “normal” options, current accounting regulations do not view
the new at-the-money option grants as an expense.30

However, a proposed change in accounting regulations may spell the end to option
repricings. The FASB recently tentatively decided that an option repricing trans-
forms an ordinary ESO from a so-called “fixed option plan” into a “variable plan.”
This would subject a repriced ESO to the same accounting treatment as an indexed
ESO or an SAR—that is, changes in the intrinsic value of vested repriced options
would have to be recorded as an expense (or, more rarely, a credit) to reported ac-
counting earnings. Given managers’ aversion to lowering reported earnings, if this
regulation is adopted, we would expect the repricing of options to become much
less common.31



Frontiers of Finance

– 25 –

What This Paper Does Not Claim

Our economic framework urges investors to treat outstanding ESOs as a liability
and future options as a cost. Both of these adjustments reduce shareholder value.
However, this does not imply that we believe that stocks are overvalued just be-
cause investors do not explicitly factor ESOs in their calculations. On the contrary,
we believe that the market excels at efficiently pricing stocks without explicitly
using this economic framework. Accordingly, as with other reports in the Frontiers
of Finance series, our focus is on the economic—not the accounting—conse-
quences of corporate decisions.

What This Paper Does Claim

We believe that this economic framework for valuing ESOs does have several im-
portant implications. Most important, the correct treatment of options allows us to
understand better the economics of a business. This has become increasingly im-
portant with the rise in option-laden knowledge workers.

If the investors are to beat the market, they must have a “variant perception”—that
is, a perception of value materially different than market expectations. Since op-
tions significantly affect a DCF analysis, using this framework is important for
companies with meaningful option-based compensation programs.

Finally, this framework gives investors a starting point to value more precisely
option-laden private companies that cannot ask the stock market to value their
company for them. This is particularly important for cash-strapped startups that
use options as a way to conserve cash and attract talented employees. Thus, in-
vestors contemplating purchase of such a company in an Initial Public Offering
may wish to incorporate options in their valuation equation.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager
or co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies
mentioned. Closing prices are as of October 27, 1998:

Amazon.com (AMZN, 1165/16, Buy) *
Barnes and Noble (BKS, 285/8, Not Rated)
DuPont (DD, 599/16, Hold) *
Intel (INTC, 875/16, Buy) *
Microsoft (MSFT, 1057/16, Strong Buy) *
New York Times (NYT, 28, Buy) *
Pfizer (PFE, 1065/16, Hold) *
Texas Instruments (TXN, 601/2, Buy) *
Yahoo! (YHOO, 1233/4, Buy) *

* Followed by a different CSFBC analyst.

Conclusion
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A STOCK OPTION PRIMER

An option gives its owner the right—but not the obligation—to buy or sell an asset
at a certain prenegotiated price. For example, a call option on a stock gives its
owner the right to buy a stock at a fixed price—called an option’s exercise or
strike price—regardless of the stock’s market price. A call option, then, is valuable
if the stock’s price rises past the exercise price before expiration. However, if the
stock price falls below the option’s exercise price, the owner will choose not to
exercise the option so as not to lose money. Thus, an option offers exposure to a
stock’s upside potential and limits exposure to possible downside (see Figure 10).

Figure 10
A Call Option’s Intrinsic Value Increases as the Stock Price Increases, but Never Falls be-
low Zero
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Source: Principles of Corporate Finance, Richard A. Brealey and Stewart C. Myers.

While this complicated payoff scheme makes pricing an option a mathematical
ordeal, we can intuitively understand the drivers behind an option’s value using
simple concepts. This is because Nobel Prize winning work by Fisher Black and
Myron Scholes resolved the precise role of these drivers in the market’s assessment
of an option’s value.32

The most obvious determinant of an option’s value is its intrinsic value, or the
amount of money one will make upon immediately exercising the option. This
amount, defined as the stock price less the exercise price, ultimately determines
how much money the option holder makes.

• Exercise price. The less an investor has to pay to convert an option into a
more valuable share, the greater the option’s worth. Thus, a lower exercise price
means a more valuable option.

Appendix A
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• Stock price. Because an investor benefits by receiving a more valuable share
upon exercising an option, a higher stock price means a more valuable option.

 However, even if an option has no intrinsic value, it can still be valuable. This is
because, while it may not be currently profitable to exercise an option, the possi-
bility exists that the option can be profitably exercised in the future.

 The value of this possibility is called an option’s time value and is determined by
three factors:

• Volatility. As volatility increases, there is a higher probability that the stock
will dramatically increase or decrease in value. Viewed from the perspective of the
option owner, if the stock has a huge run-up, the option increases in value from its
upside exposure. However, if the stock goes down a lot, the option’s downside ex-
posure is limited. This makes option owners prefer high volatility in the price of
the underlying stock, as it increases the chance that his option will be very valuable
without exposing him to large losses.

We can represent this concept graphically as well. Scenario A of Figure 11 shows
an option on a low volatility stock. This option has a narrow price distribution that
clusters around the exercise price. In contrast, Scenario B shows a similar option
on a high volatility stock with a wide price distribution. By overlaying these price
distributions over a standard option payoff diagram, we can estimate the probabil-
ity that the underlying stocks will rise above the option’s exercise price. The larger
shaded area in Scenario B shows that the more volatile the stock, the higher the
chance that the option will be profitable. All things equal, then, higher stock price
volatility translates into a higher time value.

 Figure 11
A Call Option’s Time Value Increases as Stock Price Volatility Increases

 Scenario A: Low Stock Price Volatility Scenario B: High Stock Price Volatility
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Source: Principles of Corporate Finance, Richard A. Brealey and Stewart C. Myers.

• Length of time before an option expires. The longer an option holder has be-
fore his option expires, the higher the probability that the stock price will end up
above the exercise price. This makes options with long lives more valuable than
similar options with short lives.
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• Risk-free rate. This variable enters the equation in a subtle way. Purchasing
an option gives an investor the right to purchase a share at a fixed price in the fu-
ture. In essence, an option gives its owner an interest-free loan in the amount of the
exercise price for the length of the option. The value of this loan increases with the
length of the option life and the risk-free rate. Thus, an option’s value increases as
the risk-free rate increases.

 Before we finish our option primer, we should note two practical considerations
that will affect our valuation of employee stock options:

• Dividends. In an efficient market, the value of a stock is the present value of
future cash dividends. When a stock pays a dividend, the stock owner will be as
well off as he was before the dividend was paid. However, after an investor re-
ceives cash-in-hand from a dividend payment, the stock’s price will fall by pre-
cisely that amount. Thus, while dividends may be an important part of total
shareholder returns, it always lowers a stock’s absolute price level. Accordingly,
the value of an option to buy that stock will also fall.

 Thus, when valuing an option with a short lifetime, we should lower the option’s
underlying share price by the present value of dividends expected to be received
over the option’s life.33 When valuing options with a longer life, we should use
Robert Merton’s adaptation of the Black-Scholes option pricing formula that in-
corporates an estimate of a stock’s long-term dividend yield (see Appendix B for
more information on how to adjust the Black-Scholes option pricing model for
dividends).34

• European versus American options. These catchy titles refer to two flavors of
options. The European option can only be exercised on the last day of the option’s
life, while the American option can be exercised on any day that the option exists.
The increased flexibility of American options makes them slightly more valuable—
although it makes them more mathematically difficult to value. Regardless, inves-
tors often use the Black-Scholes model to value American calls as prematurely
exercising an option involves forfeiting an often hefty time value.
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 HOW TO USE THE BLACK-SCHOLES OPTION PRICING MODEL

 Before Fisher Black and Myron Scholes came along in 1973, economists had tried
for years to develop satisfactory models to price options. In part, these would-be
Nobel Prize winners were stymied by the lack of advanced mathematics in classi-
cal economics training. Fortunately, we do not need to know how to derive the
Black-Scholes model in order to use it. Indeed, we do not even need to know the
Black-Scholes formula in order to understand what value drivers make options
valuable (see Appendix A).

 In this Appendix, we present the generalized Black-Scholes formula, leaving the
derivation of the equation to option textbooks.35 We do this so readers can enter the
formula into a spreadsheet in order to value options. Following this presentation,
we also walk through an example applying the formula to a sample option.

 The Black-Scholes formula values a European call or put option as follows:

 ( ) )N(d e X)N(de S  Call of Value 2
Tr  -

1
T r - b −=

 ( ) )N(-d e X)N(-de S- Put  of Value 2
Tr  -

1
T r - b +=

 where:

• S is the stock price of the underlying stock. If we expect the stock to pay spe-
cific dividends before the option expires, we should subtract the present value of
those dividends from the stock price and use this “adjusted stock price” as the rele-
vant input for this equation.

• X is the exercise, or strike price of the option

• r is the risk-free rate

• b is the “cost of carry,” defined as risk-free rate minus the dividend yield (q)

• T is the expected life of the option in years

• σ2 is the variance of the underlying security
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 These formulae look intimidating, but can be inputted into a spreadsheet for auto-
matic calculation. Note that the function N(parameter) used in the Black-Scholes
formula is mathematical notation for the cumulative normal distribution function.
It can be represented in Excel using the following formula
“=NORMDIST(parameter,0,1,TRUE).”

 Appendix B

 The Black-Scholes
Formula
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 To use the Black-Scholes method, we simply enter the properties of an option into
the appropriate formula. For example, say a call option has the following proper-
ties:

• The underlying security is worth $50. (S = $50).

• The exercise price is $40 (X = $40).

• The risk free rate is 5%. (r = 0.05).

• The dividend yield is 3%. (q = 0.03).

• The “cost of carry” is 2% (b = r – q = 0.05 - 0.03 = 0.02).

• The option has a maturity of 5 years (T = 5).

• The volatility (σ) of the underlying stock is 30%. (σ = 0.3).

• e is a constant equal to 2.7183.

We can then calculate the Black-Scholes value of this option:
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1463.06708.08171.053.08171.0Td d 12 =−=−=−= σ

7931.0)8171.0( N)N(d1 ==

5582.0)1463.0( N)N(d 2 ==

( ) 74.16$17.39-34.13 .55820 e 407931.0e 50  Call of Value 5  -0.055 0.05 - 0.02 ==−=

Note that while the option can be immediately exercised for a gain of $10—by
paying $40 to exercise an option and receiving a share worth $50—the option will
trade in the marketplace at $16.74. This higher value comes from the “time value”
of the option—that is, from the possibility that the stock may be worth even more
than $50 before the option expires in five years.

A spreadsheet with the Black-Scholes call and put option pricing models can be
obtained from the authors upon request.

Using the Black-
Scholes Formula

Spreadsheet
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WHY EMPLOYEE STOCK OPTIONS ARE WARRANTS AND PUT
WARRANTS ARE OPTIONS—AND WHY THAT MATTERS

Common stock investors often use the terms “options” and “warrants” inter-
changeably. If a distinction is made, “warrants” are typically described as having a
longer life than “options.” This distinction is generally valid. However, options and
warrants differ in another important aspect that gives them different market values.

This difference can best be explained with a simple example. When an investor
purchases an “option” on, say, a share of Intel from the Chicago Board Options
Exchange, it represents the temporary right to buy that stock at a certain fixed
price from someone who currently owns that existing share. If the investor decides
to exercise the “option,” the amount of the fixed price will go to the owner of that
share of Intel, and ownership of that share will change hands. Note that this in no
way changes either the value of Intel or number of Intel shares outstanding.

A “warrant” is subtly different. The investor who purchases a similar “warrant”
from a company obtains the temporary right to pay a fixed price to own a share
that does not currently exist. The difference is that, unlike an “option,” “warrants”
are issued not by an independent third party, but by the company itself. Thus, if
the investor exercises an Intel “warrant,” the company itself receives the proceeds
of the exercise price, and issues a new share in return. The exercise of a “warrant,”
then, has two effects that the exercise of an “option” does not:

1. It raises value the value of the company by the amount of the exercise price,
and

2. It lowers the value per share by increasing the number of outstanding shares.

The net effect of (1) and (2) will always result in a lower value for the “warrant”
than for a similar “option” with the same terms and condition. Indeed, warrant ex-
perts have derived a mathematical formula defining the relationship between a
“warrant” and its “option equivalent”:36
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Appendix C

The Difference
between “Options”
and “Warrants”
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In the Glossary, we offer the following definition of an ESO:

An employee stock option gives an employee the temporary right—but not
the obligation—to exchange a fixed amount of money for a newly issued
share of his company’s stock, no matter how high that stock’s share price
becomes (italics added).

An ESO, then, is clearly a warrant because exercising an ESO causes (1) the value
of the firm to increase by the amount of the exercise price and (2) the firm to issue
a new share to the employee. Thus, when valuing ESOs, we should calculate the
value of its “option equivalent,” and then multiple it by the “warrant conversion
factor” described in the equation above. Not doing so will result in an overstate-
ment of the ESO’s value.

Companies such as Microsoft and Dell routinely sell so-called “put warrants” to
third parties, which provide a partial hedge against share price appreciation. In
exchange for a premium for the sale of the put warrant—which under current laws
is tax-free corporate income—the company assumes a liability. 37 Specifically, the
owner of a put warrant can sell a share of stock back to the company at the war-
rant’s exercise price—no matter how low the underlying stock’s market price falls.
In this scenario, the company buys a share of stock from the owner of a put war-
rant. This is the opposite of a traditional “warrant,” in which the company issues a
new share.

Thus, the word “warrant” in “put warrant” simply reflects the fact that the com-
pany is one of the counterparties in the transaction—and does not imply that we
need to adjust the calculated Black-Scholes value for possible dilution resulting
from share issuance. Indeed, the value of a put warrant liability is simply the cal-
culated Black-Scholes value of a regular put option. As with ESOs, put warrants
represent an economic liability that must be subtracted from corporate value be-
fore calculating shareholder value.

Why an ESO Is
Really a Warrant

Why a Put Warrant is
Really a Put Option
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A RECIPE FOR VALUING OUTSTANDING STOCK OPTIONS

We can value the economic liability created by outstanding stock options for any
U.S. company. In order to perform this analysis, we need to estimate a number of
parameters. This Appendix walks through this calculation, using Microsoft as a
case study.

The first step in this analysis is to value the ESOs using the Black-Scholes option
pricing method (see Appendix A and B for more information on this model). The
company gives us detailed information on options in five “tranches”—each with its
own range of exercise prices. To calculate the Black-Scholes value, we must com-
bine this information with our estimates of the following six parameters for each
tranche:

1. Stock price: Microsoft closed at 105 7/16 on October 27, 1998.

2. Weighted average exercise price. The annual report and 10-K SEC filing give
this information for each tranche of outstanding options.

3. Expected life of option. Microsoft reports the “remaining life (in years)” for
each tranche of outstanding options. We use this number to value the company’s
ESOs; using the usually shorter “vesting period” of options will result in under-
stating the options value.

4. Risk-free rate. The appropriate risk-free rate is the rate associated with the
risk-free zero-coupon security with the same maturity as the option. The preferra-
ble choice is to obtain this information from a data vendor such as Bloomberg for
each tranche.38

Another common practice is to use the risk-free rate assumed by the company.
While this may be an acceptable shortcut, it will tend to understate the value of
ESOs when rates drop or if the company picks a lower risk-free rate than is ap-
propriate.

5. Volatility (σ). This parameter refers to the expected volatility—technically, the
standard deviation—of the underlying stock. Investors can use one of three ap-
proaches to estimate this parameter.

• First, the company discloses its own estimate of the volatility that it uses to
value annual stock option grants. As with risk-free rates, companies have an in-
centive to choose a lower volatility level, so using a company’s estimate may result
in understating the value of outstanding options.

• The second approach is to use the stock’s historical volatility levels as a proxy
for expected volatility. A rule of thumb is to measure the volatility over the same
number of historical days as the option’s expected life. Thus, to estimate the vola-
tility of a one-year option, use the historical volatility of the stock over the last
year.

• The final approach is to impute the volatility embedded in a listed option with
terms similar to that of the option that is being valued. This is accomplished by
entering the market price of an option as an input into the Black-Scholes formula,
along with the four non-volatility inputs, and then imputing what the market ex-
pects the volatility to be. This is the most computation-intensive approach, but is
likely to provide the most accurate answer.

Appendix D



Frontiers of Finance

– 34 –

• Dividend yield (q). This equals next year’s expected dividend per share divided
by the share price. Note that this assumes that the company has a constant divi-
dend yield over the option’s life. Alternatively, this assumption can be relaxed by
assuming the dividend yield is zero and lowering the stock price by the present
value of future dividend payments expected during the life of the option.

Using these six inputs, we can calculate the value of each “tranche” of Microsoft’s
employee stock options.

To illustrate this methodology, the remainder of this Appendix will focus on how
to value Microsoft’s most recently issued tranche of outstanding ESOs, with exer-
cise prices between $59.61 and $87.25.

There are four main steps:

1. Black-Scholes valuation. Microsoft’s 10-K filing shows that the company had
approximately 61 million of these ESOs outstanding. The company also discloses
the inputs it uses to calculate the Black-Scholes value of its annual option grants.
For the purposes of this exercise, we have valued Microsoft’s outstanding ESOs
using these same estimates (see Table 9).

Table 9
Characteristics of Microsoft’s ESOs with Exercise Prices between $59.61 and $87.25, FY98

Range of 
Exercise Prices

Weighted 
Average 

Exercise Price

Expected Life of 
Option

Risk Free 
Rate

Volatility 
(σ)σ)

Dividend 
Yield

Value of Call 
Option 

Equivalent

59.61 - 87.25 64.00$               6.5                      5.7% 32.0% 0.0% 65.58$               

Source: SEC filings and CSFBC analysis.

The Black-Scholes formula tells us that a call option with these characteristics has
a value of $65.58. At first glance, it seems we should multiply this value times the
number of outstanding warrants and have our answer. However, we must make a
number of potentially major adjustments:

2. Employees leaving before their options vest. Most firms use ESOs as a tool to
retain valuable employees. Thus, options are typically structured so that an em-
ployee who leaves the firm has to forfeit any unvested options. While losing a
valuable employee does not help a company, shareholders do benefit in part from
this forfeiture. To value this effect, we estimate how long each option tranche has
before it becomes fully vested. Then, using our estimate of how frequently employ-
ees leave the firm, we estimate how many of the ESOs in a particular tranche will
exist at expiration date. We then multiply this number—the expected number of
options at expiration date—by the company’s estimate of each option’s Black-
Scholes value to get a preliminary estimate of those ESOs’ value.

We applied this technique to our case study of Microsoft’s ESOs with exercise
prices between $59.61 and $87.25. These ESOs have an expected life of 6.5 years.
Our next step is to estimate the vesting period of the typical Microsoft option.
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Microsoft’s Annual Report states that:

Options granted during and after 1995 generally vest over four and one-
half years and expire seven years from the date of grant, while certain op-
tions vest over seven and one-half years and expire after ten years.

This estimate tends to be somewhat subjective, as the company gives us a range of
between 4 ½ to 7 years for the vesting schedule of its ESOs. We would lean to-
ward the lower end of the range at five years since the text implies that the major-
ity of the options are of the kind that vest in 4 ½ years. Using this estimate, and
assuming that most options expire in 10 years, only an option that has less than 5
years to expiration will be fully vested. Thus, we can infer that these options with
a 61/2 year contractual life have 11/2 years before they will be fully vested.

The next step is to estimate the number of options that Microsoft employees forfeit
annually. Fortunately, Microsoft discloses the number of options outstanding,
along with annual option grants, cancellations, and exercises. Using this informa-
tion, we can divide the number of options cancelled annually by the balance of op-
tions at the beginning of the year to calculate what we call the “option churn rate”
(see Table 11).

Table 11
Estimate of Microsoft’s Annual “Option Churn”

Year
Number of 

Options
Annual 

Cancellations
Option Churn 

Rate

June-94 456 18 3.9%
June-95 456 14 3.1%
June-96 476 18 3.8%
June-97 478 13 2.7%

Average 3.4%

Source: Company SEC filings and CSFBC analysis.

We can see that Microsoft employees typically forfeit between 2.7% and 3.9% of
total outstanding options annually. Taking a simple average of this tight range, we
arrive at a estimate of approximately 3.4% for Microsoft’s annual option churn. In
the absence of an “option reload”—in which management cancels all options with
exercise prices above a certain price and replaces them with options with a lower
exercise price—we can use this number as a proxy for the percentage of options
cancelled annually.

We can then use this estimate to infer how many of these options will actually exist
when they become fully vested. To do this, we use the following formula:

( )  vestinguntil YearsRateChurn  - 100% x Options Actual  Expected Options Vested =

We can apply this formula to our tranche of options:

( ) ( ) 57.9 96.6% x 613.4% - 100% x 61  Expected Options Vested 1.5years 1.5 ===
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With a Black-Scholes value of $65.58 per option, we estimate that the tranche has
an expected pretax “option equivalent” value of $3.985 billion. Thus, the estimated
churn reduces the value of the tranche by approximately 5%.

3. Dilutive effect of employee stock options. As we discussed in Appendix C, an
ESO will always be worth slightly less than its “option equivalent”—a regular op-
tion with similar characteristics. This is because an ESO forces the company to
issue a dilutive share. Option experts have derived a formula to calculate this ef-
fect:

"EquivalentOption " of Value  x 

shares  ofNumber 

ESOs ofNumber 
  1

1
  Value ESO







 +

=

We can use the “warrant conversion factor” to calculate just how much each ESO
is worth. First, however, we need to estimate the dilution that occurs when em-
ployees exercise the options in each tranche of ESOs. Indeed, for this tranche of
options, we need to calculate how many shares will exist when employees exercise
all vested options with lower exercise prices (see Table 12).

Table 12
Dilution from Exercise of Vested Options

Range of 
Exercise Prices

Estimated 
Number of 
Options at 

Vesting Period 
End

Number of 
Basic Shares

$1.12 - $8.50 85                        2,432                  
 8.51 - 11.94 100                      2,517                  
 11.95 - 27.25 97                        2,617                  
 27.26 - 59.60 98                        2,714                  
 59.61 - 87.25 61                        2,812                  

Source: Company SEC filings and CSFBC analysis.

If employees exercise all ESOs with lower exercise prices, 2.812 billion shares will
be outstanding. Since there are 61 million ESOs expected to be fully vested, we
can use these two numbers to infer the “warrant conversion factor” and value how
much the ESOs will actually be worth:

$64.21  $65.58 x 97.9%  $65.58  x 

billion 2.812

million 61
  1

1
  Value ESO ==







 +

=

Each ESO is worth only 97.9% of the calculated Black-Scholes value of $65.58,
or $64.21. Thus, the unadjusted value of this warrant tranche is 61 million ESOs
times $64.21, or approximately $3.9 billion (see Table 13).



Frontiers of Finance

– 37 –

Table 13
Pre-Tax Value of Microsoft’s ESOs with Exercise Prices between $59.61 and 87.25, FY98

Range of 
Exercise Prices

Value of Call 
Option 

Equivalent

Estimated 
Number of 
Options at 

Vesting Period 
End

Fair Market 
Value Of 

Each Warrant

Expected Pre-Tax 
ESO Value

59.61 - 87.25 65.58$               61                        64.20$           3,901$                    

Source: SEC filings and CSFBC analysis.

4. Tax deductibility of an ESO’s intrinsic value at exercise date. Finally, we
must take into account the benefit that the company will reap from tax savings.
The IRS allows companies to deduct the intrinsic value of any option from pretax
income during the year in which the employee owner of that ESO exercises it. This
lowers the cost of the option to the company by the calculated Black-Scholes value
times the marginal tax rate. Thus, to calculate the expected after-tax value of Mi-
crosoft’s options, we multiply the expected pretax ESO value by the quantity one
minus 35%. This reduces the value of this tranche from $3.9 billion to $2.5 billion.

If we repeat this exercise for all five tranches of Microsoft’s ESOs, we come up
with a total expected after-tax value of approximately $22.1 billion.



Frontiers of Finance

– 38 –

A RECIPE FOR VALUING ANNUAL STOCK OPTION GRANTS

The disclosures mandated by Statement of Financial Accounting Standards
(SFAS) 123 allow us calculate the value of annual stock option grants. This Ap-
pendix details the specific steps needed to perform this analysis. Continuing our
case study of Microsoft, this Appendix applies our methodology to value Micro-
soft’s annual stock option grants. Because this analysis has many similarities to
the valuation of outstanding ESOs, it may be helpful to first read Appendix D.

1. Black-Scholes valuation. SFAS 123 requires that every company calculate the
Black-Scholes per-option value of its annual stock option grants since 1995. It also
requires disclosure of the inputs into the Black-Scholes formula. As a good corpo-
rate citizen, Microsoft also discloses this information. For example, in its 1998 10-
K SEC filing, Microsoft states that its 1998 annual stock option grant had a
Black-Scholes per-option value of $23.62.

As with outstanding options, we can use disclosed information with several as-
sumptions to calculate the Black-Scholes value of option grants (see Appendix B).
Because we are going along with Microsoft’s assumptions here, we can accept the
company’s valuation of its annual stock option grants.

2. Employees leaving before their options vest. In Appendix D, we estimated
that Microsoft employees tend to forfeit about 3.4% of outstanding options annu-
ally. Applying this churn rate to the number of ESOs granted annually, we can
estimate how many options we expect will actually exist when they become fully
vested. Using our estimate of a five-year vesting period and 10-year option life, we
follow the same method as outlined in Appendix D to arrive at the following esti-
mates:

Table 14
Microsoft’s Estimated Number of ESOs Expected at Vesting Period End, 1995-98
in millions

Year
Number of 

Options Granted

Estimate of 
Annual Employee 

Churn

Vesting 
Period of 
Granted 
Options

Estimated 
Number of 
Options at 

Vesting Period 
End

1998 69                       3.4% 5 58                        
1997 110                     3.4% 5 92                        
1996 114                     3.4% 5 95                        
1995 88                       3.4% 5 74                        

Source: SEC filings and CSFBC analysis.

3. Dilutive effect of employee stock options. Next, we estimate the dilutive ef-
fects of the annual ESO option grants, following the same procedure as outlined in
Appendix D. To do this, we must calculate the “warrant conversion factor” for-
mula:
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The only major change is that we must estimate the number of shares that will ex-
ist when employees exercise a particular year’s ESOs. For example, looking at the
1998 ESO grants, we must assume that all outstanding options will be exercised
before the employees exercise the ESOs freshly granted in 1998. After employees
exercise all 441 million of the ESOs expected to be vested and exercised, the ex-
pected share count will rise from the basic share count of 2.432 billion to 2.873
billion. With 58 million options from the 1998 grant expected to be vested, we can
calculate the warrant conversion factor for 1998:

98.0%   

billion 2.873

million 58
  1

1
 factor  conversionWarrant =







 +

=

With a Black-Scholes calculated “option equivalent” value of $23.62, this trans-
lates into an expected pretax ESO value of $23.62 times 98.0%, or $23.15 per
ESO.

4. Tax deductibility of an ESO’s intrinsic value at exercise date. Finally, we
adjust this value for the tax deductibility of the ESO’s intrinsic value at exercise.
This lowers the cost of the option to the company by the amount of the marginal
tax rate. At a tax rate of 35%, this translates into a value of $23.15 times 65%, or
$15.05. With 58 million options expected to be vested, we can value the after-tax
value expected economic value of the 1998 option grant at 58 million times
$15.05, or $872.9 million.

Repeating this exercise for past years, we arrive at the following estimates for the
value of the grants from 1995 to 1998:

Table 15
Microsoft’s Expected After-Tax Economic Value Imparted to Employees, 1995-98
in millions

Year
Weighted 

Average Black-
Scholes Value

Estimated 
Number of 
Options at 

Vesting Period 
End

Warrant 
Conversion 

Factor 
[1/(1+q)]

Marginal 
Tax Rate

Expected After-Tax 
Economic Value 

Imparted to 
Employees

1998 23.62$                 58                        98% 35% 873$                          
1997 11.72$                 93                        98% 35% 690$                          
1996 8.86$                   96                        98% 35% 541$                          
1995 5.23$                   74                        98% 35% 247$                          

Source: SEC filings and CSFBC analysis.
Note: These calculations assume that Microsoft’s warrant conversion factor from 1995 to 1997 equals the 1998 level.

After estimating the historical cost of annual ESO grants, we can then attempt to
place a value on future annual ESO grants. This estimate depends on many fac-
tors, such as changes in business fundamentals, trend analysis, and the scalability
of a company’s business model.

To estimate Microsoft’s future annual ESO grants, we first analyzed the com-
pany’s historical option cost as a percent of revenues—including both revenues
and changes in deferred revenues. Over the last four fiscal years, this percentage
was fairly stable between 4.1% and 5.6% (see Table 16).

Estimating the Value
of Future Annual
Stock Option Grants
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Table 16
Microsoft’s After-Tax Option Cost as a Percent of Sales, 1995-98
in millions

Year Revenue

Expected After-
Tax Economic 
Value Imparted 
to Employees

Option Cost as a 
Percent of Sales

1998 17,752$              873$                  4.9%
1997 12,959$              690$                  5.3%
1996 9,654$                541$                  5.6%
1995 6,006$                247$                  4.1%

Source: SEC filings and CSFBC analysis.

If we assume that Microsoft’s after-tax ESO cost will continue at approximately
5.0% of sales, we can apply this percentage to our forecast of future sales to arrive
at an annual estimate of ESO’s going forward.

Table 17
Microsoft’s Adjusted NOPAT and FCF Calculation, 1999-2002
in millions

Year 1999E 2000E 2001E 2002E

Revenues 17,500 21,613 26,691 32,297

NOPAT 6,319                            7,476                   8,876                   10,755                 

Estimated After-Tax Option Cost 875                               1,081                   1,335                   1,615                   

Adjusted NOPAT 5,444 6,395 7,541 9,140

Investment 550 520 520 1,079

Adjusted FCF 4,894                            5,875                   7,021                   8,061                   

Note: Revenues include changes in deferred revenues.
Source: Value Line Forecasts, SEC filings, and CSFBC analysis.
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THE IRS AND EMPLOYEE STOCK OPTION TAXATION

To understand the cash economics of stock options, we must understand how the
government taxes options. This Appendix explains the relevant U.S. Internal
Revenue Service (IRS) regulations on stock option taxation, and how those regu-
lations affect shareholder value.39

The government takes the simplest approach possible to options: the IRS will take
note of an option as a taxable event only if it can be clearly valued. For example, if
the company grants an ESO with an intrinsic value below the price of the under-
lying stock, the employee will have to recognize the difference as gross income to
be taxed at the ordinary tax rate. However, since most companies grant at-the-
money ESOs, the IRS usually does not tax the option at all at the grant date, even
when it has considerable economic value.

The IRS will then wait until an employee exercises an option before noting it as a
taxable event. Only then does the employee have to recognize the intrinsic value of
the option—the difference between the market value of the underlying share and
the exercise price of the option—as ordinary income.40

The IRS has a symmetrical policy toward employers: during the same year in
which an employee recognizes ESO-related gross income, the employer can deduct
the same amount from its taxable income.41

Table 18
Chronology of Taxable Events Related to Option Grant and Exercise

ESO Granted ESO Exercised Stock Sold

Employer Difference between market
price and ESO’s exercise
price deducted from tax-
able income in that year

ESO’s intrinsic
value deducted from
taxable income in
that year

Nothing
happens

Employee Difference between market
price and ESO’s exercise
price added to gross in-
come in that year

ESO’s intrinsic
value added to gross
income in that year

Employee
pays normal
capital gains
tax

Source: Section 83 of the United States Internal Revenue Code.

We advocate that investor subtract the cost of an ESO—as calculated by the
Black-Scholes method—from net operating profit after taxes (NOPAT). It is im-
portant, however, to account properly for the tax deductibility of the intrinsic value
of the option upon exercise.

The question of the tax treatment of options can be answered by adopting the bi-
nomial option pricing model, outlined by Cox, Ross, and Rubinstein in a classic
1979 paper.42 This method demonstrates that the after-tax cost of an ESO to the
issuing firm will equal the calculated Black-Scholes value times the quanity one
minus the marginal tax rate.43 We have followed this approach through this paper.

Appendix F
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GLOSSARY OF TERMS

Agency Costs are the costs—such as the wasting of free cash flow on value-
destructive projects and perquisites—that would be avoided if managers properly
acted as the “agents” of shareholders.

An American option can be exercised at any time during the option’s life. This
makes it more valuable than a European option that can be exercised only at the
end of the option’s life.

Asymmetric information occurs when one party in a contract has more knowledge
than its counterparties. Economists often use “asymmetric information” as a
euphemism for “inside information.”

An at-the-money option is an option that has an exercise price exactly equal to the
market price of the underlying stock.

The Cumulative Abnormal Return (CAR) is the cumulative risk-weighted outper-
formance or underperformance of a stock during a certain period surrounding an
event.

An employee stock option (ESO) gives an employee the temporary right—but not
the obligation—to exchange a fixed amount of money—called the “exercise
price”—for a newly issued share of a company’s stock, no matter how high that
stock’s share price becomes.

A European option can be exercised only at the end of the option’s life. This
makes it less valuable than an American option that can be exercised at any time
during the option’s life.

An in-the-money option refers to an option that can immediately be profitably ex-
ercised because its exercise price is below the market price of the underlying stock.
A deep in-the-money option has an exercise price that is significantly above the
market price of the underlying stock.

An out-of-the-money (also called an underwater or premium strike price) option
refers to an option that cannot be immediately exercised at a profit because its ex-
ercise price is above the current stock’s market price. A deep out-of-the-money
option has an exercise price that is significantly below the market price of the un-
derlying stock.

An option’s intrinsic value equals the profit that would be realized if an employee
immediately exercised it. It is the difference between the underlying stock’s market
price and the exercise price of the option.

An option’s time value equals the value of an option associated with the possibility
of future price appreciation. It is the difference between an option’s total value and
its intrinsic value.

An option repricing or reload occurs when a company lowers the exercise price of
its ESOs, usually to the current market price of the stock.

An ESO vests when its owner becomes legally able to exercise the potentially
valuable option. An employee typically loses all unvested ESOs upon leaving a
firm.

Appendix G
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1 In this paper, we generally use the word “option” to refer to “call options,” which give its owner the temporary right to buy a
security at a fixed price. A call option increases in value when the value of its underlying stock goes up. The other major type of
option is the put option, which gives its owner the temporary right to sell a security at a fixed price. A put option increases in
value only when the price of that stock falls. Call options are the most often used securities in equity-linked executive stock op-
tion packages. Indeed, most countries severely restrict an executive’s ability to purchase put options on the companies for which
they work.
2 Brian Arthur, “Increasing Returns and the New World of Business,” Harvard Business Review 74 (July-August 1996): 103.
3 Karl Marx, Das Kapital, A Critique of Political Economy (Washington, DC: Regnery Publishing, 1996): 347.
4 The exemplar of this school of thought is Frederick Taylor’s “Scientific Management,” which proposed that managers do all the
thinking and the workers continually repeat tasks at their assembly line workstations. Indeed, “Taylorism” recommended that
managers use “time and motion” studies to time employees at their tasks and assure that they were arranged in the most efficient
manner. Robert Kanigel, The One Best Way: Frederick Winslow Taylor and the Enigma of Efficiency (New York: Viking Press,
1997).
5 Note that the lack of government anti-monopoly laws and enforcement and the lack of a personal income tax greatly tilted the
rankings towards Industrial Revolution-era businessmen. Michael Klepper and Robert Gunther, The Wealthy 100, (Carol Pub-
lishing Group, 1996).
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ent Continents for the Last 13,000 Years?’ Submitted: 4-15-98. http://www.edge.org/discourse/index.cgi?OPTION=VIEW&
THREAD=jared-diamond/5-12-97/reflectionsondiamond.
7 We inferred this amount using a simple calculation. Microsoft reported that it enjoyed a tax break of $1.553 billion in 1998
owing to “stock option income taxes benefits.” Section 83 of the Internal Revenue Code states that an employer can deduct the
intrinsic value of options in the year in which an employee exercises the option. Using the company’s reported tax rate of 35%,
we can divide $1.553 billion by 0.35 to infer that employees exercised options with a cumulative intrinsic value of $4.437 billion
in 1998. We then divide this amount by the number of Microsoft full-time employees—27,055 people on June 30, 1998—to infer
the per employee value of ESOs. Note that this calculation will only give us the intrinsic value of so-called Non-Statutory ESOs.
If the company granted its ESOs in the form of so-called Incentive Stock Options (ISOs)—which are a form of non-tax-deductible
ESOs—our estimate would be understated.
8 Brian J. Hall and Jeffrey B. Liebman, “Are CEOs Really Paid Like Bureaucrats?” National Bureau of Economic Research
Working Paper 6213 (October 1997).
9 The Revenue Reconciliation Act of 1993 created this restriction by adding Section 162(m) to the Internal Revenue Code.
10 Financial Accounting Standards Board, Financial Interpretation Number 28, “Accounting for Stock Appreciation Rights and
Other Variable Stock Option or Award Plans, An Interpretation of Accounting Principles Board Opinions No. 15 and 25.”
11 Pearl Meyer & Partners.
12 In our experience, it is extremely difficult to determine if a company is timing its use of ESOs to inflate reported earnings.
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2 (1980): 323-329.
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2, (June 1997): 449-476.
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16 This approach was outlined by the Financial Accounting Standards Board (FASB) in two of its official accounting rulings, the
Statement of Financial Accounting Standard (SFAS) 128, Earnings Per Share (1997), and Accounting Principal Board (APB)
Opinion 25, Accounting for Stock Issued for Employees (1972).
17 To avoid confusion, note that “basic” and “diluted” earnings per share calculation outlined by SFAS 128 represents a change
from the “treasury stock method” prescribed by APB Opinion 15 (1971).
18 To be precise, SFAS 128 assumes that all “in-the-money” options will be exercised.
19 SFAS 128 specifies that net income should be adjusted when accounting for dilution of equity from the assumed conversion of
convertible bonds. Specifically, the interest expense from convertible bonds should be added back to net income when conversion
of the bonds into common shares is assumed.
20 To be specific, the company is allowed to amortize the after-tax cost of an ESO—as valued by the Black-Scholes method—over
the vesting period of the option.
21 “Gretchen Morgenson, “Stock Options Are Not a Free Lunch,” Fortune Magazine, 216.
22 Even SFAS 123, however, does not mandate quarterly disclosures of the pro forma effects of option costs.



Frontiers of Finance

– 45 –

                                                                                                                                                                                                                            
23 Because ESOs eventually convert into shares, the value of outstanding ESOs cannot be greater than the value of ordinary eq-
uity. However, if there are enough ESOs, the value of currently outstanding shares can approach zero.
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derlying stock hitting a value that is a certain percentage less than the exercise price. A “down-and-out” strike-step option is an
option that springs to life only if the underlying stock hits a value that is a certain percentage less than the exercise price.
30 Financial Accounting Standards Board. Emerging Issues Task Force 87-33.
31 Gretchen Morgenson, “Trimming Stock Options’ Sails.” New York Times.
32 Black, F., and M. Scholes (1973): “The Pricing of Options and Corporate Liabilities,” Journal of Political Economy, 81, 637-
654.
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 35 For a clear exposition of the derivation of the Black-Scholes formula, see John Hull. Options, Futures, and Other Derivatives,
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38 For example, to use Bloomberg to obtain the yield of a zero-coupon Treasury Bill expiring in a year, type “B mm <GOVT>”
and hit the <GO> button. Note that “mm” stands for the month of the T-bill’s expiration.
39 This Appendix represents our understanding of Section 83 of the Internal Revenue Code, which governs the taxation of “Non-
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both American and European options, although it is computationally intensive.
43 This demonstration is available from the authors upon request.
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“If I have seen further it is by standing on the shoulders of Giants.”

-Isaac Newton

Charlie Munger, Vice Chairman of Berkshire Hathaway, likes to talk about the
necessity of having “mental models”—theoretical frameworks that help investors
better understand the world.1 According to Munger, investors must possess a va-
riety of mental models drawn from the central tenets of many disciplines. Inves-
tors using inappropriate or outdated models risk applying the wrong tool to solve
their problems. As Munger likes to say: “To a man with a hammer, everything
looks like a nail.”

A constantly changing world demands that we constantly update our mental mod-
els. This is becoming increasingly important for investors as the world evolves
from the old economy— based on lots of physical capital and little knowledge—
to a new economy based on lots of knowledge and little capital. As technology
continues to elevate the importance of knowledge, this trend has become intracta-
ble.

The goal of this report is to lay out mental models for understanding businesses in
the new economy. In many cases the new models are radical departures from the
current strategy dogma. And their relevance is growing rapidly as the world be-
comes increasingly digitized. We believe that all investors—not just those in-
volved with high technology—will need to understand the new ground rules if
they are to outperform the market.

Fortunately, in our search for these new mental models, we can draw upon
groundbreaking research done by economists such as Paul Romer and Brian Ar-
thur. It is this idea that knowledge begets knowledge that inspired the report’s
title. The quotation from Isaac Newton meant to convey that his discoveries
would not have been possible had it not been for the ideas developed prior to his
work. 2

This report is organized into four parts. First, we discuss on the shifting role of
technology in business and how that sets the stage for the new economy. Second,
we touch on “software”—the defining feature of the new economy—and what
growth in software means for growth in economic activity. Third, we review the
central mechanisms, characteristics and results that comprise the new economy
strategy toolbox and touch on how investors can use these tools. Finally, we ex-
plore how these mental models relate to key value drivers for the stocks of new
economy companies.

Before delving into the how and why strategy is changing, it is worthwhile to ex-
plore in more detail the concept of the new economy and why it is so important.

We can start with the changing role of technology in business over the past cen-
tury (see Table 1). The old economy gives rise to the picture of the factory. Inputs
went in, technology—task-trained workers and automated machinery—manipu-
lated the input to add value, and a finished good came out. Although technology
allowed for greater productivity, it was generally fixed, inflexible and mechanis-
tic.

Introduction

The Shifting Role of
Technology
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Table 1
Technology’s Changing Role in Business
Early 20th Century Early 21st Century
Mechanistic Virtual
Deterministic Non-deterministic
Metallic Software driven
Stand alone Massively interactive
Fixed Continuously reconfigured

Source: W. Brian Arthur, Stanislaw M. Ulam Memorial Lectures.

In contrast, technology in the 21st century has characteristics that are more life-
like—more like an organism. Technology is flexible, interactive and can even, in
some cases, “think.” This change in the role of technology forces us to renew our
strategic frameworks with fresh mental models.

There are three distinct macro features of the new economy that bear further ex-
ploration:

• The economics of networks. The larger a network, the more valuable it be-
comes. Driven by positive feedback loops, networks of knowledge-based
products are becoming increasingly central to today’s economy. While net-
works and positive feedback existed to some degree in the old economy, they
were largely the result of supply-side economies of scale, and hence ran into
natural physical limits. In contrast, network economics are driven by demand-
side economies of scale in the new economy. This creates operating leverage
that does not dissipate when the market expands.3

• The dramatic reduction in transaction costs. While transaction costs in the
old economy were trending lower, cheaper computing and the power of net-
works have massively accelerated the rate of decline. Lower transaction costs
mean much less friction in economic interactions, making mass customization
possible.4

Table 2
The Shift from “Atoms to Bits” Lowers Transaction Costs
Average Cost per Transaction in Retail Banking

Channel Average cost per transaction

Branch $1.07
Telephone 0.68
ATM 0.27
Internet 0.10

Source: Unleashing the Killer App: Digital Strategies for Market Dominance, Larry Downes and Chunka Mui.

• The central role of knowledge. Whereas physical capital and its manipulation
was the focal point of the old economy, knowledge and its manipulation are
the crux of the new economy. Because the fields of economics and account-
ing were largely developed when the old economy dominated, outdated men-
tal models are often being applied to understand the new economy

The business world can be viewed as a continuum. Some businesses have pre-
dominately old economy characteristics while others—concentrated in high tech-
nology—have new economy features. But as networks, lower transaction costs,
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and knowledge move to center stage, the trend is steadily moving towards the
new economy model.

Economist Paul Romer asks and answers a fundamental question: Why are we so
much “wealthier” today than 100 years ago, when the amount of physical re-
sources on the earth is essentially the same? The answer is in our growing ability
to use so-called “software” to rearrange those resources in more valuable ways.5

The key to the new economy, then, is “software.” Software can be formally de-
fined as a set of instructions, formulas, or processes that are followed in order to
create value.

“Software” in this sense has at least three characteristics that make it vastly dif-
ferent than physical capital:

• Software and sharing. In economic parlance, “software” is a non-rival good:
unlike traditional physical resources, “software” can be used by more than
one person at a time. In an ideal world, this allows instructions to be passed
along cheaply and easily without causing congestion.6

• Low incremental costs. Once the cost of developing “software” is incurred,
there are essentially zero incremental costs to replicate it. This point has very
important economic implications, because it underscores that there no physi-
cal limits to growth. It can also be a mixed blessing. On the one hand, the
spreading of good “software” is beneficial. On the other hand, economic in-
centives for innovators to develop “software” must be maintained. This is
particularly important because “software” can have high upfront costs.

• Increasing returns.7 The more “software” that is in existence, the more op-
portunities that arise. In fact, the larger the body of software, the faster the
growth. This notion lies at the heart of endogenous growth theory. Most in-
ventions combine technologies in new ways to solve a given problem. The
more building blocks that exist to solve problems, the more potential oppor-
tunities there are to find solutions.

A simple mathematical example illustrates the power of added software. Assume
you had four building blocks to create potential solutions. The number of possible
combinations is 4 x 3 x 2 x 1, or 24. Assume that the number of building blocks
rises 50% to 6. The new number of potential combinations—6 x 5 x 4 x 3 x 2 x 1
or 720—is 30 times greater. As Romer likes to point out, you can sequence 20
steps in roughly 10 to the 19th power ways—a number larger than the total num-
ber of seconds that have elapsed since the Big Bang created the universe.

The fact that more software building blocks leads to faster growth is fundamen-
tally very bullish. It is true that vast majority of the imaginable “software” com-
binations are useless. But with computing power, we can find new solutions
faster and cheaper than at any time before. This suggests that the companies that
spend the most on research and development may have the greatest growth op-
portunities.

The mainstream way of thinking and teaching about economics and strategy has
been dominated by two themes. The first is the metaphor of the world as a closed,
equilibrium system. This perspective can be traced back to the deterministic,
clean and orderly world of 19th century physics. Following the lead of the hard

What’s “New” About
the New Economy

Strategy Old and New
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sciences, economists developed rigorous mathematical frameworks to model the
world.8

In this framework, prices are determined by the intersection of supply and de-
mand curves, and exogenous shocks to the system are temporary. The system ul-
timately settles back to its natural, equilibrium state. In truth, this framework
remains very useful in many parts of the economy, including energy and com-
modity agriculture.9

The second theme is that physical capital is central to wealth. For example, tradi-
tional dual entry accounting is best at handling tangible assets. Intangibles such as
goodwill are not dealt with as gracefully—and there is no widely accepted way to
account for intellectual capital. Accordingly, the financial statements companies
and investors use to make decisions are becoming less and less reflective of what
is going on in the world.10 Investors should be wary of the growing chasm be-
tween accounting stories and economic reality.

Breaking away from these well-worn themes will not be easy. However, the rules
of the game are being rewritten, and investors must adapt. Forty years ago, tech-
nology-intensive companies were barely represented in the broadly followed
stock market indices. Today, technology represents one of the most dynamic
drivers of our economic growth.

The Old: Closed Frameworks and Linear Value Chains

Consistent with the equilibrium and capital-centric view has been the develop-
ment of strategy frameworks that represent largely “closed” or “linear” systems.
In this world, mechanistic rules and cause and effect thinking dominate.

The well-known “five forces” industry structure model laid out by Michael Porter
is an example of a “closed” system. 11 (See Figure 1.) At the core lies the rivalry
among competitors, which tends towards stability. When external forces—shifts
in the power of buyers or suppliers, for example—disrupt the equilibrium of the
system, it reacts and it rebalances. This model describes many parts of the econ-
omy.

In contrast, emerging new economy businesses tend not towards stable equilib-
rium, but rather face dynamic and ever-changing competitive landscapes. The
industries operate at the “edge-of-chaos,” an overused phrase that nevertheless
evokes the inherent lack of predictability, speed of change and absence of deter-
minism that characterizes them.12
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Figure 1
Porter’s Five Forces— The Determinants of Industry Structure

Bargaining power
of suppliers

Threat of
new entrants

Rivalry Among
Existing Firms Bargaining power

of buyers

Threat of
substitutes

Source: Michael Porter, Competitive Advantage, 1985.

Value chain analysis—another tool paid out by Porter—serves as an illustration
of a linear framework (Figure 2). The mental image is of a physical product being
passed down the line, value added along the way, until it reaches the consumer.
This analysis is also applicable in many situations but does not capture the dy-
namics of some businesses very well, especially when the product is a virtual unit
of knowledge rather than a tangible unit of capital.

Figure 2
Porter’s Value Chain— Identifying Corporate Activities
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The New: Open Networks and Economic Webs

Michael Rothschild coined the word “bionomics” to describe the study of eco-
nomic relations between organisms and their environment.13 Rothschild’s term
characterizes the new models of strategy, which do not depend on unique equilib-
rium, diminishing returns and continuous improvement. Rather, the new models
have distinct rules and properties unfamiliar to the old economy: inherent market
instability, multiple potential outcomes, the predominance of inferior products,
and winner-take-most profit outcomes.

In this section we outline this new world of strategy by looking at four of its ele-
ments. These include its mechanisms, results, characteristics, and the applicable



Frontiers of Strategy

– 7 –

strategies companies and investors can use to successfully play by the new
rules.14

Mechanisms. While much ink has been spilled on the results of the new economy
—“natural” monopolies, increasing returns, the dominance of inferior products—
not as much attention has been paid to the mechanisms that lead to these results.
Indeed, the U.S. Government’s anti-trust case against Microsoft can be cast pre-
cisely in these terms: no one doubts that Microsoft has a virtual monopoly in
desktop computer software (result). The question is whether or not they are using
their monopoly “unfairly” to extend into new markets (mechanism).

There are seven main mechanisms that we identify. Each of these is to some de-
gree evident in the old economy, but their importance in the new economy is
much more significant. They are as follows:

• High upfront costs. The cost of developing new “instructions” or “soft-
ware” can be very high in the new economy. For example, huge spending
preceded Pfizer’s blockbuster drug Viagra, Microsoft’s Windows 95 and
Fox/Paramount’s film Titanic. However, the cost of replicating and distrib-
uting incremental units of knowledge-based products is generally very low.
The ability to increase sales at a more rapid rate than expenses is key to
scalability in a business model. In contrast, upfront costs in the old econ-
omy are generally lower, but marginal units are generally more expensive.15

With upfront costs, size matters. Increasingly, advantage will accrue to
those companies that can afford to spend the most on R&D and marketing.

• First-mover advantage. First movers often have the opportunity to capture
the greatest “mind-share” by setting standards, establishing brands, in-
creasing switching costs, and building valuable networks. Hence they cap-
ture customers who will be reticent to switch to a competing product over
time. However, first mover is no guarantee of success: Prodigy’s first
mover advantage in the on-line services market was overwhelmed by its in-
ability to build a sufficient user network. Other famous failed first movers
include VisiCalc and WordStar.

• Path dependence. Path dependence occurs when positive feedback loops
cause self-reinforcing patterns to emerge.16 These patterns are set by initial
conditions and are often influenced by random or chance events—which
means that the outcome of such a process may be indeterminate. One fa-
mous example is the emergence of VHS versus Betamax.17 Although it has
been argued that Betamax had superior technology in many ways, the scales
initially leaned in VHS’s favor because of its longer recording time. Once
the process started, the feedback loops kicked in: more VHS machines sold,
lead to more VHS tapes made, lead to more machines sold, and so on.

• Tipping points. Path dependence and tipping points are closely related con-
cepts. Adopted from demographic economics, the term tipping point refers
to the level of market share at which future market share gains become
cheaper-and-cheaper to acquire. (See Figure 3). In other words, positive
feedback loops create market share momentum such that incremental suc-
cess is assured. Human nature often fuels this process, as industry vision-
aries generate positive word-of-mouth from early adopters, whose
influential recommendations result in mass-market dominance.18
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As Kevin Kelly points out, tipping points have always existed but because
of the nature of the new economy, there are now lower “thresholds of sig-
nificance.” This means that innovations, growth rates and market share
movements must be taken seriously earlier than in the past. Tipping was
evident in the personal computer operating system market as the Micro-
soft’s Windows standard ran away with the market at the expense of Ap-
ple’s Mac OS.

Figure 3
Tipping Points: The Point of No Return
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• Network effect. Also called network externality, the network effect occurs
when the value of joining the network is higher when the network has more
subscribers. This idea is popularly known as “Metcalfe’s Law”, named af-
ter Bob Metcalfe, the inventor of the Ethernet standard and founder of net-
working company 3Com Corporation. The network effect can be thought of
as demand-side economies of scale, as opposed to traditional supply-side
economies of scale.

In a traditional network—such as the telephone system or on-line chat—the
network effect comes about because members value the ability to reach
fellow members in large networks. In a virtual network—one linked by
complementary products such as a compact disc player and CDs—network
externalities arise as sales of one component induce sales of another com-
ponent, and vice versa.19

• Positive feedback. The strong-get-stronger and weak-get-weaker nature of
the new economy arises from positive feedback. Because of this mecha-
nism, new technology markets often follow an S-curve. S-curves show cu-
mulative product sales, and can often be described in three phases: flat
growth in early stages; rapid growth as positive feedback kicks in; and lev-
eling off as saturation is reached. Investors need to be particularly attuned
to the onset of rapid growth, referred to as the “elbow” of the curve. Nota-
bly, expectations often reflect linear extrapolations of near-term trends (see
lines A, B, and C in Figure 4) leading to potential perception gaps.20 Mar-
kets that have followed this non-linear growth pattern include TVs, faxes
and the Internet.
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Figure 4
S-Curve Growth Markets Often Generate Perception Gaps
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• Lock-in. Lock-in is both a mechanism and a result. High-technology products
are typically hard to use. Once a customer develops user skills with a given
product, or sets corporate standards for a product, they are often very reticent
to switch to a competing offering. This is true even if the rival product offers
superior performance characteristics. Hence, the customer is locked-in, and is
much more open to highly profitable product upgrades than outside solutions.
Examples of lock-in and their related switching costs are offered in Table 3.

Table 3
Types of Lock-in and Associated Switching Costs

Type of lock-in Switching costs

Brand-specific training Learning a new system; both direct costs and lost productivity; rises over time
Information databases Converting data to new format; tends to rise over time as collection grows
Search costs Combined buyer and seller search costs; including learning about quality of alterna-

tives

Loyalty programs Any benefits lost from an old supplier; possible need to rebuild cumulative use

Source: Information Rules, Carl Shapiro and Hal R. Varian.

Results. These mechanisms lead to results that stand many of our traditional eco-
nomic beliefs on their head. It is generally assumed that competitive forces drive
returns on capital down to opportunity cost, that monopolies are bad and that the
best product wins. This is not always true in the new economy:

• Increasing returns. Increasing returns “are the tendency for that which is
ahead to get further ahead, for that which loses advantage to lose further
advantage.”21 It is the result of positive feedback loops. In the new econ-
omy, the process generally has a few steps. First, a knowledge-based prod-
uct is created, often incurring substantial upfront cost. Next, the product
gains market share, with an acceleration of share gains after reaching the
tipping point. Incremental revenues are then enjoyed with negligible cost.
As revenues grow without new investment, the business enjoys increasing
returns on capital.
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• Monopoly rents. In order for there to be an incentive to create new “soft-
ware” or instructions, with its high upfront costs, there has to be a possibil-
ity or probability of generating monopoly returns for a period of time. This
may be formal (patent) or informal (lock-in). Because “software” is a non-
rival good, monopoly returns are more important with “software” than with
rival goods such as physical capital. In the new economy, there is generally
no need to “stop” monopoly returns: the very increase in “software” sug-
gests that the pace of discontinuous innovation will accelerate. Monopoly
returns will be blown away by Schumpeter’s “gale of creative destruction”
at a faster-and-faster rate.

• Dominance of an “inferior” product.  The “best” technology is not neces-
sarily the winning technology in the new economy. This maxim holds true
for a couple of reasons. First, inferior products can get locked-in. Users
learn how to use a given product, and the cost of a competing product and
the training it requires is too great to justify switching. The QWERTY key-
board, designed to be slower than other layouts, is an example. Second, the
value of the “web” surrounding and supporting a product may be more im-
portant in a purchase decision than the product viewed in isolation. The
quality of a product is just one of many considerations in its attractiveness
for users.

Characteristics/features. Successful strategy development in new economy
terms requires thinking more like a biologist than like a physicist. The reason is
that the role of technology has changed from being a mechanistic enabler to a
more organic, flexible facilitator. Accordingly, the characteristics of new econ-
omy businesses can best be described using terminology from biology:

• Economic webs. While most businesspeople are used to thinking about a
value chain, new economy thinking stresses “economic webs.” Webs derive
value from the alliances of the companies, often offering complementary
products or services built around a standard.22 While the standard-bearer
may engulf the lion’s share of the web’s profits, the value of any node in the
web is intimately linked to the value of the web overall. And, as with net-
works, bigger is better. (See Figure 5.)
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Figure 5
Economic Web - Partnerships across the Kleiner Perkins Family
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• Evolution/co-evolution. The ideas of evolution are useful in understanding
the new economy. The introduction of the word “complementor” into our
lexicon is an example. Strategy professors Adam Brandenburger and Barry
Nalebuff, who dubbed the term, say that a player is your complementor “if
customers value your product more when they have the other player’s prod-
uct than when they have your product alone.” 23 As species in nature have
learned to co-evolve, so too have companies. The Microsoft-Intel relation-
ship is a good illustration: more powerful Intel chips support more powerful
Microsoft software, and vice versa. The takeaway is that investors must un-
derstand both competitors and complementors in sizing up a company’s
prospects.

Another point worth noting from evolution is the greater the number of spe-
cies, the greater the number of ecological niches that open up. Similarly, the
proliferation of products creates new product niches. As a result, investors
should expect lots of companies to pop up in order to fill economic niches—
although their existence may be short-lived. The ecosystem is at once more
dynamic and more fragile than the past.

• Punctuated equilibrium. The theory of punctuated equilibrium, articulated
by professors Stephen Jay Gould and Niles Eldredge, says that evolutionary
changes are not always gradual, but are sometimes sudden. The old econ-
omy is characterized by small, incremental improvements—still a relevant
and valuable way to think about many sectors today. In contrast, new econ-
omy companies often face punctuated equilibrium--stark change fostered by
discontinuous innovation.24

Knowledge companies are generally structured to accommodate this new re-
ality. They are often flat organizationally, and the buzz is about “the next
big thing.” Industrial companies tend to be hierarchical, and the chatter is
about doing little things better. Kevin Kelly sums up the dichotomy with
some new economy advice: “Don’t solve problems, seek opportunities.”25
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What investors should look for (and what managers should do). Now that we
have outlined the mechanisms, results, and characteristics of new economy busi-
nesses, we turn to signposts to recognize in evaluating strategies and corpora-
tions:

• Heavily discount—or give away—new products. In spite of heavy up front
costs, establishing a user base as fast as possible increases the potential for
first mover advantage, to gain lock-in and to build a valuable network. Hence,
giving away products is often the best way to build value. The implicit under-
standing in the “give-it-away” strategy is that established users will be willing
to buy upgrades or ancillary products down the road with attractive econom-
ics for the producer. Netscape gave away 200 million browsers with precisely
this intention. Unlike traditional businesses, in the new economy what is ini-
tially the cheapest product may ultimately be the most valuable product.

• Link and leverage. This is the process of transferring a user base built on one
node of technology to neighboring nodes. Once consumers become accus-
tomed to a given technology or interface, linking and leveraging is a powerful
way to create value. Microsoft’s strategy of bundling ever-increasing func-
tionality into its operating system and Amazon’s move into the music busi-
ness are good examples. This strategy can have significant stock price
implications for both the “linker” and the company that was “leveraged” out
of its niche. This is demonstrated by the stock market’s reaction to the e-
commerce gorilla—Amazon.com—entering the niche of on-line music ven-
dors like CDNow and N2K (see Figure 6).

Figure 6
Stock Market Reaction to Amazon’s “Link and Leveraging” Into the Music Business
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As an aside, we believe that traditional valuation tools may not properly cap-
ture the value of a link and leverage strategy. Here we believe valuing this
strategy as an option to invest in a profitable business may be a more reveal-
ing approach.26
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• Understand the power of the economic web.  The value of the web should be
considered ahead of the merits of a given product or offering. Some of the
strongest webs are built around open architectures or standards. As an eco-
nomic web builds around a standard, the standard bearer may reap dispropor-
tionate benefit, but even smaller players will reap rewards. Superior products
are no assurance of success; the economic web takes precedence. A simple
formula for assessing a company’s potential value is the total value added to
the web times a company’s share of the web.27

• Think adaptation, not optimization. As technology puts evolution into fast-
forward, companies face at least two challenges. First, they must determine
where the world is going and how to avoid being “discontinuously innovated”
out of business. There will be many blind alleys and dead end roads, and
managers need to be flexible enough to go with the economic flow. Second,
companies must be willing to let go of success. Managers, and by extension
organizations, generally seek to optimize what they know, not wanting to be
distracted from what has made them successful. However, the accelerated
rate of change means that slow-movers will be severely punished. Cannibali-
zation of core operations, sudden strategy shifts and a heightened focus on
“economic half-lives” will be defining characteristics of new economy prod-
uct markets.28 The attribute to seek in managers—the new economy naviga-
tors—is adaptability.

• Psychological warfare.  Just as the male iguana puffs up its body to intimi-
date competitors, new economy companies will use announcements, half-
truths and posturing to keep competitors off balance. One well-known exam-
ple is “vaporware.” By promising products that do not yet exist, companies
can defer purchases by customers and block out potential competitors. In-
vestors in particular must be tuned in to such posturing, with the understand-
ing that all management proclamations cannot be taken at face value.

Now we shift from theory to practice by considering how these economic out-
comes translate into stock price changes. It should be noted that the use of an up-
to-date strategic framework does not alter the basic principles of capital markets.
Three key economic drivers determine value: cash flow, risk and the
sustainability of excess returns. We discuss each in turn and explore what the new
business models means for each of them.

Cash flow is defined as the cash-in versus cash-out for a given company. It can be
expressed as the difference between earnings and investment in future growth of
the business. Companies that experience increasing returns typically benefit on
multiple fronts: sales growth is exponential as a product takes off or a network
reaches critical mass; marginal unit costs are low and decline over time; and in-
cremental investment needs are very modest.

Importantly, many investors are used to a linear world. As a result, non-linear
growth can be systematically undervalued in the marketplace, leading to superior
investment opportunities. Examples of companies that have witnessed exponen-
tial growth include Microsoft, Cisco and America Online.29 On the other hand,
when the competitive scales shift, investors often do not identify the losers
quickly enough. From an investment perspective, a winning strategy is to identify
industry “gorillas” as early as possible and to sell off all other competitors.30

Practical Impact on
Value Drivers
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Next is the issue of risk. It is reasonable to assume that a company that has
locked-in its customer base has less volatile cash flows that make it a less risky
investment. All things equal, lower risk translates into a higher valuation multi-
ple.

Finally, there is the issue of sustainable competitive advantage. We quantify this
notion with what we call “competitive advantage period”— or CAP—literally the
period of time a company can generate excess returns on new investments.31 CAP
is one of the most important drivers of shareholder value, yet is rarely explicitly
quantified. It is of critical importance in understanding how these new dynamics
translate into stock prices because the longevity of business models in the new
economy is likely to be shorter than old economy as the result of discontinuous
innovation.

Businesses that achieve the increasing-returns feedback cycle get stronger and
stronger over time. Hence, their sustainable competitive advantage strengthens.
This is counter to the traditional micro-economic theory of diminishing returns.
Generally, the lengthening of the lead company’s CAP comes at the expense of its
competitors. Accordingly, it behooves the investor to identify the dominant com-
pany in a given space as soon as possible, as these companies tend to enjoy mas-
sively disproportionate percentage of industry growth and value creation.

The winner-take-most characteristic of the new economy, then, flows through
each of the main stock price value drivers. And the affects on share prices are not
subtle: it is not unusual for the gorilla in a given space to trade at a valuation
multiple five times its weakest competitor. We believe that the marriage of the
new economy strategy framework with a sound valuation model will be a neces-
sary tool in any investor’s toolbox for the 21st century.
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Table 4
The Old and New Economies at a Glance

Traditional forces Old economy New economy

Power of buyers Buyer concentration Economic web comes first
Buyer volume Distribution of knowledge is cheap

Buyer switching costs Standards lower prices and costs
Give-it-away strategy

Power of suppliers Differentiation of inputs Virtual companies
Presence of substitute inputs Standards lower substitution risk

Supplier concentration Focus on cooperation versus “extracting
Importance of volume to supplier Information sharing

Threat of backward integration

Substitution threat Relative price performance of substitutes Lock-in
Switching costs Inferior technology may win

Buyer propensity to switch Bet on the web, not the product
Discontinuous innovation

Barriers to entry Economies of scale (supply side) Economies of scale (demand side)
Proprietary product differences Network effect

Switching costs Upfront costs
Capital requirements Lock-in
Access to distribution Tipping points

Cost advantages Path dependence
Government policy Link-and-leverage
Potential retaliation

Rivalry Industry growth Increasing returns
Over/under capacity Standards

Informational complexity Co-opetition vs. Competition
Diversity of competitors Discontinuous innovation

Corporate stakes Competing economic webs
Exit barriers

Source: Michael E. Porter, Competitive Advantage (New York: Free Press, 1985), CSFBC.

N.B.:  CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager or
co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies men-
tioned.  Closing prices are as of November 13, 1998:

3COM (COMS, 34 9/16, Strong Buy)
Amazon.com (AMZN, 127 3/4, Buy)
America Online (AOL, 140, Strong Buy)
Apple Computer (AAPL, 35 11/16, Hold)
Berkshire Hathaway (BRK.A, 66,400, NR)
CD Now (CDNW, 11 1/2, NR)
Cisco Systems (CSCO, 64 11/16, Buy)
Fox Entertainment (FOX, 24 1/8, NR)
Intel (INTC, 103 3/4, Buy)
Microsoft (MSFT, 110, Strong Buy)
N2K (NTKI, 8 3/4, NR)
Netscape (NSCP, 27 1/4, NR)
Pfizer (PFE, 105 5/8, Hold)
Viacom (VIAB, 64 11/16, Buy)

Appendix A
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Investors often ask a legitimate question when presented with evidence that the
stock market acts as if it follows an economic model: How does the market un-
derstand the value-based model when so few investors use it?1 A corollary ques-
tion also surfaces: If markets are so good, to whom should investors pay
attention—others in the financial community or the market itself?

These are by no means trivial questions. In fact, the answers dictate how to deal
with critical areas such as time allocation, financial reporting, executive compen-
sation and an overall framework for decision making. Without a firm grasp of
how stock prices are set, investors are at a competitive disadvantage in what is a
highly competitive world.

Before attempting to address the question of how the market “understands” the
value-based model, it is important to distinguish between two things. The first is
how the market behaves, which is an empirical question. The second is how in-
vestors and companies talk about what they do—their individual decision rules.
This distinction is central, because aggregate market behavior will imitate indi-
vidual investor behavior only if the total equals the sum of the parts. In markets,
as in nature, the complexity of interaction among agents almost always invali-
dates this cause-and-effect link.

This report broken into three parts. First, we look at potential explanations to
explain the difference between individual and aggregate behavior in markets.
Next, we explore complex adaptive systems as a way to understand markets. Fi-
nally, we suggest using market signal analysis as a practical outcome of our
analysis.

There are two alternative approaches to answering the question of how the mar-
ket “gets it.” The first is a centralized model, embodied by the “lead steer” meta-
phor. The second is a decentralized model, captured by the concept of complex
adaptive systems. Leaving definitions aside for a moment, the distinction be-
tween centralized and decentralized approaches is important for how we organize
our thoughts and actions.

The Centralized View: Is it Bull?

We start with the so-called lead steer metaphor, which is widely attributed to Joel
Stern.2 To paraphrase Stern, “If you want to know where a herd of cattle is
heading, you need not interview every steer in the herd, just the lead steer.” The
idea is that there is a group of super-smart investors that do understand the eco-
nomic model. And it is these lead steers that are setting prices at the margin.
Hence, you need not worry about the typical investor because the investor on the
margin—the lead steer—is making sure that prices, on average, are set correctly.

This image of centralized knowledge is reminiscent of the pleasing simplicity of
ancient myths: the Greek god Helios pulls the sun across the sky from east to
west. Indeed, this centralized view is innately pleasing for the very reason that
cause is directly linked to effect. However, given the vast number of securities
traded globally and the admittedly limited number of lead steers, it is hard to see
how this metaphor actually extends to the real world.3

We believe that the lead steer metaphor, for all of its intuitive attractiveness, is
largely false.

Introduction

The Birds and Bulls
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The real answer is more elegant, more robust and, in some ways, magical. And it
is not new. Adam Smith conveyed the idea as well as anyone, over 200 years ago,
with his concept of the “invisible hand.”

The Decentralized View: Power in Numbers

Now we turn to the decentralized world. The first challenge to the centralized
mindset comes from a delightful book by MIT Professor Mitchel Resnick, “Tur-
tles, Termites, and Traffic Jams.” Resnick discusses perceptions about flocks of
birds:

Most people assume that birds play a game of follow-the-leader: the bird
at the front of the flock leads, and the others follow. But that’s not so. In
fact, most bird flocks don’t have leaders at all. There is no special
“leader bird.” Rather, the flock is an example of what some people call
“self-organization.” Each bird in the flock follows a set of simple rules,
reacting to the birds nearby it. Orderly flock patterns arise from these
simple, local interactions. The bird in the front is not a leader in any
meaningful sense—it just happens to end up there. The flock is organ-
ized without an organizer, coordinated without a coordinator.

Differences between mammalian and avian behavior aside, Resnick draws out a
key point: order is not always the result of leadership. Order can also arise from
the dynamic interaction of agents employing relatively simple decision rules. But
does this apply to capital markets?

Two Professors at Carnegie Mellon University, Dhanajay Gode and Shyam Sun-
der addressed this issue in a revealing paper. While not a marketer’s dream, the
title is descriptive: “Allocative Efficiency of Markets with Zero-Intelligence
Traders: Market as a Partial Substitute for Individual Rationality.” Gode and
Sunder created markets where the traders had schlock decision rules in an effort
to see what happened to market efficiency. In fact, they found that markets were
still remarkably efficient; in other words, even dumb agents achieve smart re-
sults. The authors write:

Allocative efficiency of a double auction market derives largely from its
structure, independent of traders’ motivation, intelligence, or learning.
Adam Smith’s invisible hand may be more powerful than some may have
thought; it can generate aggregate rationality not only from individual
rationality but also from individual irrationality.

Investors can take away two central messages. The first is that markets do not
need leaders to function in a coordinated fashion. Second, it is the structure of
the market, not the individuals that comprise it, that allow it to mimic the eco-
nomic model—that is, a market that is generally “rational.”4 Accordingly, inves-
tor decision rules should not be based on what individuals do and say, but rather
on aggregate market behavior.

Capital markets can be described more formally as complex adaptive systems
(CAS). We develop this idea in three steps. First, we offer a simple, yet powerful
example of how the aggregate estimates of many individuals lead to a very accu-
rate consensus. Next, we describe a complex adaptive system in more detail.
Here, we examine some of the inherent characteristics of CAS and how they ex-

Complex Adaptive
Systems
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plain actual market behavior. Finally, we provide thoughts on how to beat the
market within this framework.

And the Winner is…Independent Errors

A number of years ago a colleague at Columbia Business School, Paul Johnson,
created an exercise to demonstrate the exquisite capability of markets to discern
value. The game is based on the Academy Awards—the highest accolades
handed out in the film industry. The basics are very simple:

• Each student receives a single piece of paper with a listing of 12 Academy
Award categories and the nominees for each. On the front of the page are
relatively well known categories, such as best film, best actress and so on.
The back page has more obscure categories—best adapted screenplay, best
cinematography and such. The forms are distributed roughly three weeks in
advance of the actual awards event.

• Students are asked to select the winners in each category. In order to play,
students must contribute $1 to a pot, with the student with the most correct
answers winning the pot. Hence, there is a modest economic incentive to an-
swer the questions right.

• About 125 students participated in 1998. All guesses were generated inde-
pendently, as students were forbidden from consulting with one another.

The results were impressive in 1998. Similar results have been generated year-in
and year-out:

• The “consensus”, defined as the most popular selection for a given category,
correctly identified 11 of the 12 actual category winners. Remarkably, the
only category the consensus missed, it missed by only one vote.

• The best individual accurately picked 9 of the 12 category winners.

• The average individual only picked 5 of the 12 winners—less than 50%.

The message from this exercise is that lots of agents and independent errors in
their judgements lead to efficient results. The market tends to be much smarter
than the average person. In fact, the standard error in equilibrium prices declines
with roughly the square root of the number of investors. 5 This observation is not
particularly new—in fact Francis Galton made the same point in the late 19th

century—but it is often overlooked. Further, this simple model does not incorpo-
rate meaningful economic incentives or learning. If incorporated, these elements
would make the results even more robust.

CAS Described

Complex adaptive systems can be described in three parts. First, there are lots of
agents, each operating with their own decision rules. Next, the interactions be-
tween the agents become the basis of “emergence”—the aggregate becomes more
complicated than the sum of the parts. Finally, a “meta-system” is created that
has distinct characteristics. Each part is described briefly:

• Decision rules. Agents within a complex adaptive system take information
from the environment, combine it with their own interaction with the envi-
ronment, and derive decision rules.6 Various decision rules compete with one
another based on their utility, with the most effective rules surviving. This
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process allows for adaptation, which explains the “adaptive” in “complex
adaptive system.” Individual trading rules and investment rules of thumb are
decision rules in the capital markets.

• Emergence. Emergence is the complex, large-scale behaviors that result from
the aggregate interactions of many less complex agents. An ant colony is a
good example of this phenomenon. If you were to interview any single ant
about what it does, you would hear a narrowly defined task or set of tasks.
However, because of the interaction of all the ants, a functional and adaptive
colony emerges. In capital markets language, the behavior of the market
“emerges” from the interaction of investors. This is Adam Smith’s “invisible
hand.”7

• Market as a “meta-system.” We use the term meta-system to convey clearly
the notion that the market has properties and characteristics distinct from the
agents that comprise it. Two key characteristics of CAS include non-linearity
and critical points. Non-linearity is the idea that the output of the system will
not necessarily be proportionate with the input of the system. The familiar
multiplier effect in economics is a good example. Critical points describe the
fact that periodically, small-scale stimuli lead to large-scale effects—the pro-
verbial straw that broke the camel’s back. In the realm of markets, this means
booms and crashes.

In what appears to be a important contribution to our understanding of markets,
CAS maintains the best of portfolio theory and incorporates much of the real life
activity we see day-to-day.8

Beating the Market

How do portfolio managers outperform the market given this model? There are
three ways:

• Information. Investors can get better information than the market reflects.
This information can be captured through such pedestrian methods as chan-
nel checks and frequent management contact. But it is hard—and costly—to
systematically get an information advantage. This is true even for the largest
money management institutions.

• Analysis. It is possible to interpret information better than the consensus
through better pattern recognition skills or more suitable mental models.
Here, too, getting an edge is difficult because the competition is not other
analysts but the overall market. Further, mental models are context depend-
ent; investors must evolve their models to reflect market reality.

• Emotion. We noted earlier that efficiency tends to prevail when agent errors
are independent. We can further the case by saying that inefficiencies can
arise when errors are non-independent—when people are all thinking the
same way. Non-independent errors are tough to exploit because of human
nature: at critical junctures, your gut will pull you in the consensus (wrong)
direction. Contrarian investing is possible, but it relies more on mental apti-
tude than on pure analytical aptitude.

Now we turn to the second of our two questions: To whom should companies
and investors listen? The first alternative is market agents—financial analysts,
the business press and other pundits. The second is the market itself, as expressed

Market Signals
Analysis
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in prices. Based on the prior discussion, we believe the answer is the market.
While it is a little simplistic to assert that no one should listen to agents, the real
point is that the value of the information conveyed in prices is generally under-
estimated.

In fact, most market observers have their priorities backwards: They assume that
agents are smart and that markets are dumb. The CAS framework shows the op-
posite: agents can be dumb and markets can still be smart. The explanation for
this misplaced emphasis can be found in behavioral psychology.9 Most people
place the greatest weight on information that is accessible versus information that
is most relevant. Since business press articles, analyst reports and investment
banker pitches are ubiquitous, they are perceived to be most valuable sources to
understand prices. Our theoretical and practical discussion of complex adaptive
systems demonstrates that this perception is wrong.

If indeed there is so much value in reading the market, how should it be done?
We believe there are three fundamental elements: mechanics, information flows
and decision making.

Mechanics

Mechanics are the guidelines for conducting market signals analysis.10 There are
fundamentally two ways to quantify expectations. The first is a bottoms-up ap-
proach, where an analyst takes his or her view of key value drivers, plugs them
into a model, and comes up with an estimate of intrinsic value. This value, in
turn, can be compared with the market price in order to identify expectation
gaps—differences between perception and reality. This is what most analysts
ostensibly do in their valuation work.

Alternatively, one can go backwards. By taking the stock price as a given, the
analyst can infer market expectations. The result is a set of value driver expecta-
tions that, when fortified by sensitivity analysis, provide a good sense of what
performance is necessary in order to justify the price.

The spectrum of potential value driver outcomes of a business—dictated by cate-
gory growth, market share shifts and changes in industry dynamics—is typically
wider than analysts perceive. The key is to understand what financial reality is
required to support the price and the likelihood that such an outcome will prevail.

Figure 1
Market Signals Analysis

Cash Flow

Risk

CAP

Stock
Price

Source:  CSFBC Analysis
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Information Flows

The mechanics of market signals analysis leads to an assessment of information
flows. There are three steps to this process. The first is to determine whether or
not your expectations are consistent with the consensus—as conveyed by the
market price. This assessment can be done using the bottoms-up valuation ap-
proach.

The second step is to understand where the difference lies. It is important to pin-
point specific areas of non-consensus thinking. Examples include variant percep-
tions about sales or earnings growth, sustainability of competitive advantage or
potential value-changing restructuring initiatives.

The final step is to act. From an investor’s point of view, that means buying or
selling a stock. From a company’s perspective, it may mean changes in commu-
nication with the financial community or altered financial policy, such as share
repurchase or share issuance.

Decision Making

How should all of this bear on decision making? The first point is that investors
should shift their emphasis from paying attention to one another (or the financial
community more broadly) to deciphering market prices. This is easier said than
done. Humans much prefer dealing with one another than with an inanimate, in-
tangible market.

Next, understanding market expectations should lead to periodic opportunities
for investors to exploit inefficiencies that arise from perception-versus-reality
incongruity—the result of information, analysis or emotion.

Finally, and most critical, it is important to avoid listening to the noise. Individu-
als only have “local” information, and cannot be expected to grasp the dynamics
of the meta-system. Most of the day-to-day chatter in the investment business is
noise, and should be dismissed.

Time is our most valuable commodity. A correct understanding of how capital
markets operate allows for a more efficient allocation of time and energy.

One conclusion our analysis suggests is that investors and companies should em-
brace a value-based analytical framework, because the value-based model does
the best job of reflecting the results of the “meta-system.”

In addition, we would underscore that while markets are generally smart and are
good at reflecting expectations, they are not always right. There are exploitable
opportunities. But the way most investors seek out those opportunities is far from
optimal.

Conclusion
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• Some of the key value drivers to Internet stocks are neither obvious
nor well understood.

• Many Internet-based companies have superior business models ver-
sus their land-based brethren.

• First-to-scale advantages are significant.

• Real options valuation shows that greater volatility may mean greater
value.
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Introduction

The valuations accorded some Internet-related technology companies are gener-
ating a broad range of reactions, from bewilderment and bemusement to disbelief
and disgust. Most value investors are appalled, and many growth investors find
themselves without calibration benchmarks. What is going on?

We are convinced that some recent Internet high fliers will fall back to earth. But
fundamentally, we sense that greater forces are at work here than most people
appreciate, and that these forces are not well understood by the average investor
or media pundit.

The goal of this report is not to defend valuations in the marketplace. Rather, it is
to offer some counterweight to the argument that current market values are com-
pletely unfounded. Indeed, we believe that some of the key value drivers in tech-
nology are not obvious and are, in some cases, counterintuitive.

Investment ideas

We highlight four central investment themes—business models, the network ef-
fect, first-to-scale advantages, and real options—in our attempt to account for
current valuations. We worked on these ideas with our Internet/New Media ana-
lyst, Lise Buyer, who has used many of them in her analysis. Further we note that
there is an investment strategy, based on portfolio theory, that makes sense to
us. The ideas are as follows:

Business Models—A business model explains how a company generates its
economic returns. While there are many approaches to creating value, under-
standing any business model requires appreciation of both the income statement
and balance sheet. We believe that the financial community—with its predomi-
nately income statement-centric view—is missing the power of some Internet
business models.

The best way to illustrate this point is to turn to some standard finance theory.
The value of any business is the present value of its stream of future free cash
flows. Free cash flow, in turn, can be defined as the difference between cash
earnings—derived from the income statement—and the investment in future
growth—derived from the balance sheet. Investment in future growth typically
incorporates changes in net working capital and growth in fixed capital.

Generally, earnings represent an inflow of cash, and investment in future growth
represents an outflow of cash. Still, free cash flow is the all-important sum be-
cause it represents the pool of cash available for distribution to all the claimhold-
ers of the business.

As an exemplar of the New Economy, Internet companies have business models
that highlight the risk of looking only at the income statement. There are two spe-
cific elements to note. First, the “investment” outflow is very often modest for New
Economy companies because their primary source of competitive advantage is
intellectual capital, not physical capital. More to the point, an investor should be
willing to pay more for earnings of a New Economy company that has modest
capital needs than for the earnings of an Old Economy business that requires lots
of capital, all things being equal.

Second, a number of companies are realizing cash inflows from their “invest-
ments,” or balance sheet changes. This is because fixed capital requirements are
negligible and there is a favorable “cash conversion cycle.” For example, if a
customer purchases a book from Amazon.com, the company will charge the
buyer’s credit card almost immediately. Furthermore, Amazon.com maintains only
two weeks of inventory. At the same time, AMZN takes about 45 days to pay its
suppliers. The result is that Amazon.com gets its cash roughly 30 days before it
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pays its suppliers. This means that as the business grows, it actually generates
cash from working capital.

So some New Economy companies have turned the model on its head: their cash
earnings (losses) are an outflow, but their investment in future growth is an inflow.
Other companies—such as Dell Computer—are realizing double benefits by gen-
erating cash both from operations and from the balance sheet. If Old Economy
investors, accustomed to relying on earnings, are ignoring an important source of
cash—and cash flow drives market value—it’s no wonder that these investors
perceive New Economy companies to be expensive.

Yahoo!—the leading Internet portal—offers another fascinating case study. In
Figure 1, we charted YHOO’s financial performance in what we call a “cash eco-
nomics matrix.” Over the past two years, Yahoo! has migrated from being a mod-
est negative free cash flow generator, for which both cash earnings and
investments were cash outflows, to becoming a super cash flow generator,
whose cash earnings and investments are both cash inflows. Said differently, the
earnings improvement at YHOO—while dramatic—actually belies the strength of
the positive cash flow swing.

Figure 1
Cash Economics Matrix
Yahoo!, Inc.
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Another example contrasts the capital needs of Amazon.com versus its main
competitor in the book business, Barnes & Noble. Table 1 shows that AMZN es-
sentially invested no net operating cash in its business to achieve a $1 billion
revenue run rate (which the company achieved in fourth quarter 1998). Using
Barnes & Noble’s operating statistics, one can estimate that a traditional “bricks-
and-mortar” retailer would have to invest more than $400 million to support the
same $1 billion run rate.
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Table 1
Business Model Battle: Amazon.com versus a Bricks-and-Mortar Retailer
In $ millions; assumes achievement of $1 billion revenue run rate

Bricks and Mortar Amazon.com

Inventories and receivables $320 $35
Accounts payable (165)  (90)
Fixed PP&E 260 50

Total $415 $(5)

Source: CSFB estimates.

AMZN’s model is already more attractive than its competition in the book busi-
ness. Those onlookers that refuse to look beyond the income statement are
missing the substance of the model. It is true that Amazon.com’s market value
anticipates earnings in the not-too-distant future, but it is starting with a better
economic proposition than its more familiar competitors.

Network Effect1—Positive feedback—the strong get stronger and the weak get
weaker—has always existed. However, the source of positive feedback is funda-
mentally different, and inherently more powerful, in the New Economy than in the
Old Economy.

In the Old Economy, positive feedback stems from economies of scale: the larg-
est companies sustain the lowest unit costs. Importantly, economies of scale are
driven by the “supply side,” and consequently, run into natural limitations. In other
words, positive feedback wanes at a point well below market dominance.

Positive feedback in the New Economy generally is driven from network eco-
nomics—often called simply “the network effect.” The fundamental principle is
that a network becomes more valuable to each user as incremental users are
added. More specifically, the value of the network grows exponentially as the
number of members grows arithmetically.

A simple example underscores this point.2 Assume that a company sells goods to
10 customers a day. If a new customer is added, sales rise 10%. Assuming that
fixed costs can be spread, earnings might grow slightly faster but the relationship
is basically linear.

Now assume, say, this company is an online auction site with a network of 10
customers that sells goods to each other every day (102, or 100 interactions). Add
a new customer, and the interactions grow by 21% (112, or 121 interactions).

In contrast to the Old Economy, the network effect is based on the “demand
side.” This is key because positive feedback does not dissipate when the market
grows. More users translate into more value, thus attracting more users, and so
on. This creates a virtuous cycle (see Figure 2).

1

Many of these ideas come directly from Information Rules, by Carl Shapiro and Hal Varian (Harvard Business School Press,
1999), pp. 173-225.
2

This example was inspired by Kevin Kelly of Wired magazine.
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Figure 2
Popularity Adds Value in a Network Industry
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The main point is that a network of users is very valuable, and becomes more so
as it grows over time. As companies start to enjoy the virtuous cycle, their reve-
nue growth often meaningfully outstrips their cost increases. Further, the in-
creasing utility of the growing network locks in the customer base, enhancing the
sustainability of excess returns. These phenomena in part explain the market’s
enthusiasm for businesses like America Online, Yahoo!, and, of course,
Microsoft.

First-to-Scale Advantages—First-to-scale advantages describe those compa-
nies that establish user bases large enough to launch them into the virtuous cy-
cle. The best metric of success, then, is often the size of the amassed network. In
fact, it often makes sense for companies to forego current profits in an effort to
build their network of users.

Being first in a given space is important, as it offers the opportunity to establish a
brand, set industry standards, and increase switching costs. However, an indus-
try’s first mover is not always the first to scale, for a couple of reasons. To start,
some early entrants do not appreciate the importance of building a customer
base, and thus, do not leverage the virtuous cycle. Prodigy and CompuServe are
examples in the on-line services market.

Second, large incumbents in adjoining businesses are often able to “link-and-
leverage” their established franchises into a new market once it becomes clear
the new market is viable. Microsoft’s foray into the Internet browser market pio-
neered by Netscape is a case in point.

In financial terms, first-to-scale businesses often enjoy meaningful valuation pre-
miums versus their competitors. User bases are important. Accordingly, valuation
metrics based on users may be a reasonable proxy for value creation.

Real Options—Real options analysis extends financial option theory to options
on real, or nonfinancial, assets. A financial option gives its owner the right—but
not the obligation—to purchase or sell a security at a given price. Analogously, a
company that owns a real option has the right—but not the obligation—to make a
potentially value-accretive investment to enter a new market. For example, Ama-
zon’s e-commerce expertise and customer franchise in the book market gave it a
“real option” to invest in the e-commerce markets for music, movies, and gift.
Other examples include growth options—options to pursue follow-on projects as-
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suming initial investments work well—and flexibility options—options to switch
production—as needed.

Real options add an important dimension in thinking about New Economy busi-
nesses because they highlight the value of future opportunities. One interesting—
and somewhat counterintuitive—aspect of real options is that the greater the un-
certainty surrounding the development of the Internet, the more valuable these
options may be.

Let’s step back. Standard finance theory says that the greater the uncertainty, the
higher the appropriate discount rate, and the lower the present value. Uncer-
tainty, expressed as volatility, lowers value. Most analysts tend to use relatively
high discount rates to calculate the present value of Internet companies.

Based on the widely used Black-Scholes model, option value is a function of the
value of the underlying asset, a strike price, time, the risk-free rate, and volatility.
As options have asymmetric payoff schemes, volatility increases value. So an
Internet company with lots of real options will be much more valuable than a
standard discounted cash flow analysis would suggest.

We believe it is reasonable to think of Internet companies as a combination of
current, known businesses, and a portfolio of real options. The question then be-
comes: which companies have the most options and what are they worth? Market
signals analysis—reading from stock prices what expectations are imbedded in
shares—can be helpful in this appraisal.

The Gorilla Game—Even if these ideas are given full weight, considerable risk
obviously remains in investing in the Internet sector. How does an investor par-
ticipate intelligently?

We liked the idea espoused in the book The Gorilla Game3, which is based on
portfolio theory. The authors advocate buying the stocks of all companies that
have a chance of dominating a given sector. Then, as it becomes apparent that a
company will not dominate, positions should be sold with the proceeds rede-
ployed into the “gorilla.” In many technology sectors, positive feedback creates a
winner-take-all profit outcome. Hence, the valuation of the gorilla, while appar-
ently expensive, may become even richer as the company extends its lead over
its less-fortunate peers.

Conclusion

These are heady times in Internet investing. Only time will tell if the market’s exu-
berance for many of these stocks is warranted. Our goal is not to suggest that the
basics of finance and strategy are no longer valid. Rather, it is to make the case
that the strategy and finance models driving current valuations are not widely un-
derstood or recognized.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager
or co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies
mentioned. Closing prices are as of January 21, 1999:

Amazon.com (AMZN, $106, Buy)
America Online (AOL, $141, Buy)
Barnes & Noble (BKS, $39.375, Not Rated)
Dell Computer (DELL, $84.1875, Strong Buy)
Microsoft (MSFT, $158.3125, Strong Buy)
Netscape (NSCP, $60.6875, Not Rated)
Yahoo! (YHOO, $265, Buy)

3The Gorilla Game, by Geoffrey Moore, Paul Johnson, Tom Kippola (HarperBusiness, 1998).
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• The S&P Industrial’s market-capitalization-weighted ROIC has risen
10 percentage points since 1995.

• Underlying changes in both the returns and composition of the indices
render historical relative P/E multiples inappropriate.

• A “fat tail” has emerged in what had been a near-normal distribution of
ROICs, driven by “New Economy” businesses.

• The composition of the S&P 500 has changed profoundly in recent
years: investors that hope to keep pace with the index need exposure
to technology stocks.
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Introduction

In 1998, the S&P 500 index outperformed 90% of active money managers for the
third straight year. Outperforming the index was particularly challenging for port-
folio managers in 1998 as only 28% of the stocks in the S&P 500 appreciated
more than the index.

Investors are struggling with two issues in particular. The first is the narrowness
of the market—a few large stocks are dictating the performance of the S&P
benchmark. The second applies mostly to value investors, who disavow owning
technology names. Technology stocks have roared, contributing significantly to
the S&P’s impressive gains in recent years.

Our analysis suggests that the multiple expansion of many large capitalization
growth companies is underpinned by a sharp rise in their returns on invested
capital (ROIC). While the market’s valuation appears high, market multiples ob-
scure the fact that certain companies have seen profound increases in their
ROICs while the “average” company has not. Hence, relative P/E multiples—a
mainstay on Wall Street—are increasingly misleading.

Why these select companies have seen such dramatic increases in ROIC and
whether or not those returns are sustainable are obvious questions. We believe
the answer lies in an appreciation for tectonic shifts in the U.S. economy: the
source of competitive advantage for many businesses is going from capital-based
to knowledge-based strategies. As intangible assets are rarely reflected on the
balance sheet accurately, some “New Economy” companies have demonstrated
extraordinary returns on invested capital. Sustainability of such returns hinges on
entry barriers, network economics, customer lock-in, and the power of economic
webs.

This report has three parts. First, we document the trend in the market-weighted
return on invested capital for the S&P industrials, and show how and why market
multiples are less-and-less indicative of economic reality. Second, we discuss the
emergence of a “fat tail”—a bump on the right-hand side of a market-wide ROIC
distribution. It is this fat tail that is skewing both the performance of the indices
and index-based valuation comparisons. Finally, we explore the composition shift
in the S&P 500, and speculate about what that shift means for money managers.

Market-Capitalization-Weighted ROIC

Valuation is fundamentally determined by a handful of drivers, including growth
in cash flows, returns on invested capital, and sustainability of excess returns.
The spread between ROIC and the cost of capital, in particular, correlates highly
with stock market valuation. Other issues aside, higher ROICs lead to higher
valuations.1

As S&P indices are market-capitalization weighted, their performance and valua-
tion is biased toward the biggest companies. So while looking at median or mean
ROICs for a relevant index is a start, it is not as revealing as the market-
capitalization-weighted ROIC.

Table 1 shows that the market-capitalization-weighted ROIC rose over 10 per-
centage points, to 25.5%, from 1995 to 1998 for the S&P Industrials. As impor-
tant, the difference between the average ROIC and the market-capitalization-
weighted ROIC has exploded from 200 basis points to 1300 basis points during
the same period. How did this happen? And what does it mean?

1 “Frontiers of Strategy—Why Strategy Matters,” Michael J. Mauboussin and Bob Hiler, Credit Suisse First Boston Equity
Research, September 30, 1998.
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Table 1
Market-Capitalization-Weighted ROIC
S&P Industrials
Year Median ROIC Mean ROIC Market-Cap Weighted ROIC
1995  11.0%  13.1%  15.3%
1996 10.1 12.5 16.4
1997 10.0 12.4 18.9

1998E 10.0 12.5 25.5
1999E (Y-T-D) 10.0 12.5 26.8

Average  10.2%  12.6% 20.6%

Source: Company published data, CSFB estimates.

It is first important to note that over one-half of the S&P Industrial’s market-
capitalization-weighted ROIC is derived from four companies: Microsoft, Dell,
Coca-Cola, and GE. (See Table 2.) These four companies, which comprised
12.3% of the index weighting at year-end 1998, had an average ROIC of 119%.
To understand the surge in market-capitalization-weighted ROIC over the past
three years, one need not look further than Microsoft and Dell. Their combined
market-capitalization-weighted ROIC went from 0.9% in 1995 to 11.1% in 1998.
Amazingly, Microsoft was not included in the S&P 500 until June 1994.

Table 2
Contribution to Market-Capitalization-Weighted ROIC
S&P Industrials, year-end 1998
Company Market-capitalization weighted ROIC contribution

Microsoft 8.5%
Dell  2.6
Coca-Cola 1.2

GE 0.9

Subtotal of top 4 13.0%
All others (358 companies) 12.5%

Total 25.5%

Source: Company published data, CSFB estimates.

It is broadly acknowledged (and lamented) that large capitalization stocks are
pacing the indices (see Table 3). What is not as well appreciated is that these
value surges are a direct function of rising ROICs. The market is justifiably top
heavy, at least if current ROICs are sustained.

Table 3
Relative Performance of S&P 500 Capitalization Sectors
S&P relative performance by quintile

1994 1995 1996 1997 1998
1st quintile (largest) 0.8 1.3 3.3 2.9 9.1
2nd quintile (0.9) (2.0) (4.2) (2.3) (6.5)

3rd quintile (1.3) (6.1) (4.1) (7.8) (20.6)
4th quintile (2.4) (12.1) (5.3) (10.9) (27.2)
5th quintile (smallest) 1.1 (12.5) (1.7) (11.6) (21.8)

Source: CSFB estimates.
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One key implication of this analysis is that the warranted P/E for the market—
even without consideration of lower interest rates—is justifiably much higher
today than it was earlier this decade. Further, these data suggest that P/E
comparisons relative to the market are suspect. In fact, the use of relative
multiples is a de facto comparison to market-dominant companies generating
extraordinary returns and growth.

The (Fat) Tail that Wags the Dog

The above discussion can be recast visually by looking at a frequency distribution
of ROICs (see Figure 1). What is immediately clear is that there is a fat tail on the
right-hand side of the distribution. This fat tail contains many of the high ROIC
businesses that are driving the performance and valuation of the market.

Figure 1
Frequency Distribution of Return on Invested Capital for the S&P Industrials
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It is interesting to note that no such fat tail existed historically. In what stands as
one of the best books ever written on shareholder value, William Fruhan provided
the return on equity (ROE) distributions for over 1,400 non-financial companies in
the 1966-1975 period (see Figure 2). While the overall shape of the distribution is
very similar to that of today, there were no companies earning the outsized re-
turns we now see.2

2 Although ROE is not directly translatable into ROIC, Fruhan actually adjusted the ROEs to remove the deleterious effect of
excess cash. There were no material differences, making the ROE/ROIC comparisons reasonable.
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Figure 2
Frequency Distribution of Return on Equity for 1,448 Compustat Companies
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Source: Financial Strategy, William E. Fruhan, Jr., 1979.

Some market pundits have compared today’s strong-performing large capitaliza-
tion stocks with the Nifty Fifty from the early 1970s. However, we find that the
comparison is somewhat superficial, if only based on return measures. We esti-
mate that the average ROE for the Nifty Fifty was about 19%, sharply lower than
the 32% market-capitalization-weighted ROIC of the top 50 stocks in the S&P
Industrials for 1998. (See Appendix A.)

How did the fat tail emerge? We believe it is an outgrowth of a fundamental,
ongoing shift in the United States from the “Old Economy” to the “New Economy.”
In plain language, this means that the economy is moving away from industries
where physical capital or resources are the foundation for competitive advantage
toward businesses where knowledge, or intellectual capital, is the driver of
advantage.

The implication is straightforward: with only modest invested capital require-
ments, many New Economy companies generate higher ROICs than their capital-
laden Old Economy brethren. Accordingly, New Economy companies often de-
serve higher-than-average multiples, even after adjusting for options liability and
greater industry instability.

Further, we believe that the “mental models” applied to understand traditional
businesses do a poor job of explaining the dynamics of New Economy compa-
nies.3 For example, some businesses enjoy increasing, rather than decreasing,
returns as the result of positive feedback mechanisms. Microsoft’s dominance of
PC operating systems is a good case in point.

The “winner-take-all” outcome of many technology markets has only recently
been well documented. Updated mental models are useful for understanding not
only how and why the fat tail emerged but whether or not these high returns are
sustainable.

3 ”Frontiers of Strategy—On the Shoulders of Giants,” Michael J. Mauboussin and Bob Hiler, Credit Suisse First Boston
Equity Research, November 18, 1998.
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S&P 500—Technology Is Too Large to Ignore

The composition of the S&P 500 has changed dramatically over the years. There
has been a pronounced shift away from Old Economy businesses to New Econ-
omy industries (see Tables 4 and 5). Technology—which only represented about
5% of the index 35 years ago—now represents over 20%. Notably, the technol-
ogy weight was less than 10% as recently as 1993.

Table 4
Weightings of Selected S&P 500 Industries
1998 versus 1964
Sector 1964 1998

Utilities 19.2% 3.1%
Energy 17.8 5.7
Basic Materials 16.5 3.1

Technology 5.5 19.4
Source: Standard & Poor’s.

Value investors typically cite two objections to investing in technology stocks. The
first is that they do not understand technology—it is outside their circle of com-
petence. Warren Buffett is perhaps the best-known value investor to indulge in
this line of reasoning. We believe that investors should strive to be adaptive.
Technology is profoundly changing many industries, and we believe it will be diffi-
cult to generate above-market-average returns without a firm grasp of key strate-
gic and financial drivers. Technology is simply too large, and too important, to
ignore.

Second, value investors insist that current technology valuations cannot be sup-
ported. While we are not here to justify present valuations, we believe the “over-
valued” case stems more from a lack of appreciation of business models than
undue optimism. The challenge of valuing technology companies is further com-
pounded by the winner-take-all nature of some markets. Within some sectors,
leading companies enjoy valuation premiums 5 to 10 times their less fortunate
competitors.
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Table 5
Top 20 Companies in the S&P 500 Index
1998 versus 1964
1964 1998
Company % of mkt cap Cum % Company % of mkt cap Cum %
AT&T 9.1% 9.1% Microsoft 3.5% 3.5%
General Motors  7.3 16.4 General Electric 3.4 6.9
Exxon  5.0 21.4 Intel 2.0 8.9
IBM  3.7 25.1 Wal-Mart 1.8 10.8
Texaco  3.1 28.2 Exxon 1.8 12.6
DuPont  2.9 31.1 Merck 1.8 14.4
Sears Roebuck  2.5 33.6 IBM 1.8 16.1
General Electric  2.2 35.8 Coca-Cola 1.7 17.8
Gulf  1.6 37.4 Pfizer 1.7 19.5
Eastman Kodak  1.4 38.8 Cisco 1.5 20.9
Chevron  1.4 40.2 Lucent 1.5 22.4
Mobil  1.2 41.4 Bristol Myers Squibb 1.4 23.8
Royal Dutch  1.1 42.6 AT&T 1.4 25.1
Union Carbide  1.0 43.6 MCI Worldcom 1.3 26.5
Shell  0.9 44.5 Philip Morris 1.3 27.8
Proctor & Gamble  0.9 45.4 Proctor & Gamble 1.2 29.0
General T&T  0.8 46.3 Johnson & Johnson 1.2 30.2
Amoco  0.8 47.1 SBC Communications 1.1 31.3
MMM  0.8 47.8 BankAmerica 1.1 32.3
Ford  0.7 48.6 Royal Dutch 1.0 33.4
Source: Stocks for the Long Run by Jeremy Siegel, CSFB estimates.

Conclusion
Beating the S&P 500 index is always challenging for a money manager. The task
is even more daunting without an appreciation of the key performance drivers of
the indices. This report provides some insights about the market’s past perform-
ance—and why it may continue in the future.
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N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager
or co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies
mentioned. Closing prices are as of February 1, 1999:

Abbott Laboratory (ABT, 45.81, Not Rated)
Air Touch Communications (ATI, 96.31, Buy)
American Express (AXP, 102.79, Buy)
American Home Products (AHP, 58.13, Not Rated)
Ameritech (AIT, 63.00, Buy)
AMP Incorporated (AMP, 52.63, Not Rated)
Anheuser-Busch, Incorporated (BUD, 70.69,
  Strong Buy)
AT&T (T, 93.69, R)
Avon Products (AVP, 36.94, Buy)
BankAmerica (BA, 34.06, Hold)
Bell Atlantic (BEL, 59.50, Hold)
Bell South (BLS, 45.13, Buy)
Black and Decker Corporation (BDK, 53.00, Buy)
Bristol Myers Squibb (BMY, 128.81, Buy)
Chevron (CHV, 73.69, Hold)
Cisco (CSCO, 115.00, Strong Buy)
Coca-Cola (KO, 64.06, Buy)
Compaq Computer (CPQ, 46.88, Buy)
Dell Computer (DELL, 108.00, Strong Buy)
Dow Chemical Company (DOW, 88.06, Hold)
DuPont (DD, 50.94, Hold)
Eastman Kodak (EK, 65.75, Buy)
Eli Lilly (LLY, 93.25, Buy)
EMC Corporation (EMC, 107.44, Buy)
Exxon (XON, 69.63, Hold)
Ford (F, 60.75, Hold)
General Electric (GE, 102.19, Buy)
General Motors (GM, 93.38, Buy)
Gillette (G, 59.19, Buy)
GTE (GTE, 66.94, Hold)
Hewlett-Packard (HWP, 81.94, Buy)
Home Depot (HD, 59.13, Buy)
IBM (IBM, 179.75, Buy)

Intel (INTC, 137.88, Buy)
J.C. Penney (JCP, 39.00, R)
Johnson & Johnson (JNJ, 83.69, Not Rated)
Kmart Corporation (KM, 17.56, Hold)
Lubrizol Corporation (LZ, 21.38, Buy)
Lucent (LU, 110.63, Strong Buy)
McDonald’s (MCD, 79.38, Strong Buy)
MCI Worldcom (WCOM, 80.75, Strong Buy)
Merck (MRK, 146.94, Buy)
MGIC Investment Corporation (MTG, 36.63, Not Rated)
Microsoft (MSFT, 172.94, Strong Buy)
MMM (MMM, 77.63, Not Rated)
Mobil (MOB, 86.00, Buy)
Oracle Systems (ORCL, 59.13, Buy)
PepsiCo (PEP, 38.13, Buy)
Pfizer (PFE, 132.75, Hold)
Philip Morris (MO, 46.00, Buy)
Polaroid (PRD, 17.06, Hold)
Proctor & Gamble (PG, 90.63, Buy)
Revlon, Incorporated (REV, 16.44, Hold)
Royal Dutch (RD, 41.38, Hold)
SBC Communications (SBC, 52.56, Buy)
Schering Plough (SGP, 54.50, Buy)
Schlumberger, Limited (SLB, 47.63, Buy)
Sears Roebuck (S, 40.06, Hold)
Shell (SC, 31.31, Hold)
Time Warner (TWX, 62.31, Buy)
Texaco (TX, 46.75, Hold)
Texas Instruments (TXN, 98.79, Buy)
Tyco International (TYC, 75.06, R)
Wal-Mart (WMT, 84.50, Buy)
Walt Disney (DIS, 33.56, Buy)
Warner Lambert (WLA, 73.69, Hold)
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Appendix A

Table 6
Top 50 Companies in the S&P Industrials
year-end 1998

MSFT 345,055                      6.69% 188% 12.57%
GE 333,307                      6.47% 20% 1.28%
INTC 197,644                      3.83% 31% 1.17%
WMT 181,073                      3.51% 15% 0.51%
XON 177,767                      3.45% 8% 0.29%
MRK 174,204                      3.38% 26% 0.89%
IBM 171,995                      3.34% 8% 0.28%
KO 164,970                      3.20% 54% 1.72%
PFE 162,224                      3.15% 21% 0.65%
CSCO 145,994                      2.83% 19% 0.53%
LU 144,443                      2.80% 10% 0.27%
BMY 132,952                      2.58% 24% 0.61%
T 132,840                      2.58% 7% 0.19%
WCOM 131,295                      2.55% 3% 0.07%
MO 130,182                      2.53% 19% 0.48%
PG 121,071                      2.35% 17% 0.41%
JNJ 112,806                      2.19% 19% 0.42%
SBC 104,891                      2.04% 8% 0.17%
RD 102,658                      1.99% 8% 0.16%
LLY 97,733                        1.90% 18% 0.34%
BLS 97,655                        1.89% 12% 0.22%
DELL 93,021                        1.80% 212% 3.82%
HD 90,180                        1.75% 15% 0.25%
BEL 85,107                        1.65% 8% 0.14%
SGP 81,218                        1.58% 32% 0.50%
TWX 75,096                        1.46% 4% 0.06%
ABT 74,414                        1.44% 19% 0.27%
AHP 74,303                        1.44% 12% 0.17%
F 71,716                        1.39% 14% 0.19%
CPQ 71,400                        1.39% 51% 0.71%
AIT 69,938                        1.36% 16% 0.21%
HWP 69,365                        1.35% 15% 0.20%
MOB 67,910                        1.32% 10% 0.14%
GTE 62,674                        1.22% 12% 0.14%
DIS 62,130                        1.21% 9% 0.11%
WLA 61,700                        1.20% 16% 0.19%
PEP 60,332                        1.17% 13% 0.15%
DD 59,726                        1.16% 9% 0.11%
AN 57,160                        1.11% 10% 0.11%
CHV 54,109                        1.05% 10% 0.10%
UN 53,096                        1.03% 10% 0.11%
G 53,039                        1.03% 17% 0.18%
MCD 51,964                        1.01% 10% 0.10%
GM 46,876                        0.91% 3% 0.03%
TYC 44,255                        0.86% 5% 0.04%
EMC 42,657                        0.83% 33% 0.27%
ATI 41,514                        0.81% 9% 0.07%
ORCL 41,388                        0.80% 44% 0.35%
XRX 38,671                        0.75% 10% 0.07%
MOT 36,648                        0.71% 9% 0.06%

Total 5,154,365 (a) 100.00% 23% (b) 32% (c)

(a) Sum of the market capitalization of the top 50 companies in the S&P Industrials.
(b) Arithmetic mean of the 1998E ROIC for these companies.
(c) Market weighted ROIC for these companies.

Company
% of Top 50 
S&P Co’s by 

Mkt. Val.

Market Value 

Year End 1998 1998E

ROIC % S&P (x) 
ROIC

Source: FactSet, CSFB estimates.
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Table 7
Return on Equity for “Nifty Fifty” Stocks
1972

Emery Air Freight Corp. 33.8%
Avon Products Inc. 33.0%
Louisiana Land & Exploration 28.4%
American Home Products Corp. 25.7%
Merck & Co. Inc. 24.4%
Schering Corp. 23.1%
Coca-Cola Co. 22.8%
Gillete Co. 22.0%
Lilly Eli & Co. 20.4%
AMP Inc. 20.4%
Int’l Flavors and Fragrances 20.0%
Xerox Corp. 19.9%
Eastman Kodak Co. 19.8%
Penney J.C. Inc. 18.7%
Philip Morris Cos. Inc. 18.6%
Lubrizol Corp. 18.5%
McDonald’s Corp. 18.3%
Minnesota Mining and Manufacturing Co. 18.2%
Procter & Gamble Co. 17.6%
Chesebrough Ponds 17.4%
General Electric Co. 17.2%
Heublein Inc. 17.1%
International Business Machines 16.9%
Bristol-Myers 16.9%
Anheuser - Busch Inc. 16.6%
Johnson and Johnson 16.6%
Sears Roebuck & Co. 16.4%
Pepsico Inc. 16.3%
Revlon Inc. 16.0%
American Express Co. 15.9%
Black and Decker Corp. 15.4%
Halliburton Co. 15.1%
Pfizer Inc. 15.0%
Dow Chemical Co. 14.3%
Texas Instruments 13.0%
Baxter Labs 11.6%
Disney, Walt Co. 8.8%
Polaroid Corp. 7.4%
Upjohn Co. NA
Squibb Corp. NA
Simplicity Patterns NA
Schlumberger Ltd. NA
Schlitz Joe Brewing Co. NA
M.G.I.C Investment Corp NA
Kresge (S.S.) Co. (Kmart) NA
Int’l Telephone and Telegraph Corp. NA
First National City Corp. NA
Digital Equipment Corp. NA
Burroughs Co. NA
American Hospitality Supply Corp. NA

Company Name Return on Equity

Average ROE 18.6%

Source: Financial Strategy, William E. Fruhan, Jr., 1979.
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Table 8
Market-Capitalization-Weighted Return on Capital for the S&P Industrials
includes the 360 still extant companies that used to comprise the year-end 1997 S&P Industrials Index; prices as of 1/22/99

Rank Company
Market 
Value      

% of S&P ROIC 1998E
% of S&P (x) 

ROIC
Rank Company

Market 
Value      

% of S&P ROIC 1998E
% of S&P (x) 

ROIC
1 MSFT 393,882    5.12% 188% 9.61% 61 PNU 28,864      0.38% 5% 0.02%
2 GE 324,525    4.22% 20% 0.83% 62 WAG 28,753      0.37% 10% 0.04%
3 INTC 222,545    2.89% 31% 0.89% 63 VIAB 28,607      0.37% 2% 0.01%
4 IBM 183,772    2.39% 8% 0.20% 64 AMGN 27,995      0.36% 29% 0.11%
5 WMT 175,792    2.29% 15% 0.33% 65 KMB 27,259      0.35% 11% 0.04%
6 XON 172,905    2.25% 8% 0.19% 66 SLB 27,227      0.35% 16% 0.06%
7 MRK 172,802    2.25% 26% 0.59% 67 TXN 27,161      0.35% 8% 0.03%
8 CSCO 159,365    2.07% 19% 0.39% 68 CA 26,274      0.34% 22% 0.07%
9 T 154,432    2.01% 7% 0.15% 69 DH 25,981      0.34% 9% 0.03%
10 KO 151,582    1.97% 54% 1.06% 70 UTX 25,758      0.33% 11% 0.04%
11 PFE 151,193    1.97% 21% 0.41% 71 EMR 25,390      0.33% 14% 0.05%
12 LU 140,291    1.82% 10% 0.18% 72 CBS 25,155      0.33% 3% 0.01%
13 WCOM 135,184    1.76% 3% 0.05% 73 CMCSK 23,463      0.30% 3% 0.01%
14 BMY 121,154    1.57% 24% 0.37% 74 MTC 23,338      0.30% 8% 0.02%
15 PG 114,690    1.49% 17% 0.26% 75 AUD 22,998      0.30% 19% 0.06%
16 MO 112,389    1.46% 19% 0.28% 76 SLE 22,722      0.30% 12% 0.04%
17 SBC 111,860    1.45% 8% 0.12% 77 CL 22,656      0.29% 14% 0.04%
18 JNJ 107,595    1.40% 19% 0.27% 78 ALD 22,262      0.29% 13% 0.04%
19 DELL 107,002    1.39% 212% 2.94% 79 EK 21,141      0.27% 11% 0.03%
20 RD 96,493      1.25% 8% 0.10% 80 AMAT 20,330      0.26% 28% 0.07%
21 BEL 91,904      1.19% 8% 0.10% 81 CPB 19,608      0.25% 17% 0.04%
22 BLS 90,925      1.18% 12% 0.14% 82 CVS 19,509      0.25% 10% 0.03%
23 LLY 85,706      1.11% 18% 0.20% 83 ARC 19,273      0.25% 9% 0.02%
24 HD 83,548      1.09% 15% 0.16% 84 DOW 19,201      0.25% 10% 0.02%
25 CPQ 81,069      1.05% 51% 0.54% 85 HNZ 18,995      0.25% 12% 0.03%
26 SGP 76,348      0.99% 32% 0.32% 86 LOW 18,207      0.24% 11% 0.03%
27 F 75,840      0.99% 14% 0.13% 87 BAX 18,077      0.23% 10% 0.02%
28 TWX 75,474      0.98% 4% 0.04% 88 RTN 18,070      0.23% 8% 0.02%
29 AIT 74,077      0.96% 16% 0.15% 89 GCI 17,899      0.23% 13% 0.03%
30 DIS 71,579      0.93% 9% 0.09% 90 AT 17,649      0.23% 10% 0.02%
31 HWP 71,269      0.93% 15% 0.13% 91 PBI 17,568      0.23% 12% 0.03%
32 AHP 69,937      0.91% 12% 0.11% 92 COMS 16,948      0.22% 27% 0.06%
33 ABT 68,340      0.89% 19% 0.17% 93 TLAB 16,366      0.21% 43% 0.09%
34 MOB 67,033      0.87% 10% 0.09% 94 GDT 16,363      0.21% 19% 0.04%
35 GTE 64,602      0.84% 12% 0.10% 95 CD 16,286      0.21% 6% 0.01%
36 DD 60,852      0.79% 9% 0.07% 96 CAT 16,096      0.21% 15% 0.03%
37 GM 58,912      0.77% 3% 0.02% 97 COST 15,739      0.20% 10% 0.02%
38 AN 57,160      0.74% 10% 0.08% 98 FDC 15,571      0.20% 6% 0.01%
39 G 56,505      0.73% 17% 0.13% 99 AA 15,420      0.20% 9% 0.02%
40 PEP 55,996      0.73% 13% 0.10% 100 CAG 15,384      0.20% 12% 0.02%
41 WLA 54,982      0.71% 16% 0.12% 101 VO 15,267      0.20% 4% 0.01%
42 ATI 53,943      0.70% 9% 0.06% 102 ITW 15,254      0.20% 14% 0.03%
43 MCD 51,879      0.67% 10% 0.07% 103 K 15,181      0.20% 20% 0.04%
44 CHV 51,540      0.67% 10% 0.07% 104 CCU 14,909      0.19% 8% 0.02%
45 UN 50,335      0.65% 10% 0.07% 105 MU 14,905      0.19% 9% 0.02%
46 EMC 48,428      0.63% 33% 0.21% 106 IMT 14,820      0.19% 10% 0.02%
47 ORCL 46,726      0.61% 44% 0.27% 107 ABS 14,687      0.19% 12% 0.02%
48 MOT 41,262      0.54% 9% 0.05% 108 KR 14,625      0.19% 13% 0.03%
49 TYC 40,918      0.53% 5% 0.03% 109 CAH 14,465      0.19% 11% 0.02%
50 TXN 37,554      0.49% 9% 0.04% 110 HAL 13,896      0.18% 13% 0.02%
51 XRX 36,726      0.48% 10% 0.05% 111 BFO 13,645      0.18% 12% 0.02%
52 NT 35,828      0.47% 13% 0.06% 112 HBOC 13,268      0.17% 14% 0.02%
53 FON 34,052      0.44% 13% 0.06% 113 MAY 13,207      0.17% 12% 0.02%
54 MDT 33,734      0.44% 22% 0.10% 114 IP 12,990      0.17% 2% 0.00%
55 GPS 33,277      0.43% 16% 0.07% 115 RAD 12,694      0.17% 7% 0.01%
56 UMG 32,388      0.42% -1% 0.00% 116 GIS 12,336      0.16% 21% 0.03%
57 BUD 32,140      0.42% 14% 0.06% 117 CZT 12,252      0.16% 31% 0.05%
58 BAX 32,113      0.42% 4% 0.02% 118 COL 11,819      0.15% 3% 0.00%
59 USW 30,690      0.40% 10% 0.04% 119 CLX 11,569      0.15% 14% 0.02%
60 MMM 29,134      0.38% 17% 0.06% 120 WY 11,355      0.15% 5% 0.01%
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Table 8
Market-Capitalization-Weighted Return on Capital for the S&P Industrials   continued

Rank Company
Market 
Value      

% of S&P ROIC 1998E
% of S&P (x) 

ROIC Rank Company
Market 
Value      

% of S&P ROIC 1998E
% of S&P (x) 

ROIC

121 GLW 11,295      0.15% 15% 0.02% 181 NWL 5,915        0.08% 14% 0.01%
122 NKE 11,141      0.14% 21% 0.03% 182 TEN 5,899        0.08% 11% 0.01%
123 AMP 11,131      0.14% 13% 0.02% 183 UST 5,835        0.08% 62% 0.05%
124 MHP 10,775      0.14% 9% 0.01% 184 HRC 5,813        0.08% 5% 0.00%
125 OMC 10,438      0.14% 29% 0.04% 185 MYG 5,755        0.07% 10% 0.01%
126 P 10,384      0.13% 9% 0.01% 186 UK 5,750        0.07% 15% 0.01%
127 IPG 10,283      0.13% 14% 0.02% 187 GPC 5,712        0.07% 16% 0.01%
128 WWY 10,214      0.13% 29% 0.04% 188 FO 5,579        0.07% 4% 0.00%
129 CSC 10,103      0.13% 11% 0.01% 189 GP 5,565        0.07% 4% 0.00%
130 AVP 10,081      0.13% 16% 0.02% 190 PX 5,561        0.07% 12% 0.01%
131 PPG 10,078      0.13% 13% 0.02% 191 JCI 5,537        0.07% 9% 0.01%
132 MAS 9,932        0.13% 11% 0.01% 192 EFX 5,535        0.07% 18% 0.01%
133 SEG 9,795        0.13% 22% 0.03% 193 ROH 5,451        0.07% 12% 0.01%
134 JCP 9,791        0.13% 6% 0.01% 194 CEN 5,279        0.07% 8% 0.01%
135 ASC 9,691        0.13% 6% 0.01% 195 VFC 5,264        0.07% 10% 0.01%
136 BSX 9,479        0.12% 7% 0.01% 196 DNB 5,264        0.07% 18% 0.01%
137 ADM 9,344        0.12% 3% 0.00% 197 CC 5,254        0.07% 6% 0.00%
138 GTW 9,206        0.12% 26% 0.03% 198 AAPL 5,253        0.07% -19% -0.01%
139 BDX 9,124        0.12% 11% 0.01% 199 DNY 5,167        0.07% 6% 0.00%
140 SRV 9,056        0.12% 7% 0.01% 200 ETN 5,092        0.07% 12% 0.01%
141 UIS 9,028        0.12% 1% 0.00% 201 BDK 5,030        0.07% 8% 0.01%
142 TJX 8,954        0.12% 14% 0.02% 202 AZO 5,025        0.07% 15% 0.01%
143 HON 8,690        0.11% 14% 0.02% 203 OI 4,884        0.06% 10% 0.01%
144 NXTL 8,576        0.11% -12% -0.01% 204 NOBE 4,854        0.06% 10% 0.01%
145 FJ 8,499        0.11% 9% 0.01% 205 BFB 4,823        0.06% 15% 0.01%
146 SYY 8,442        0.11% 14% 0.02% 206 KLAC 4,726        0.06% 13% 0.01%
147 FD 8,388        0.11% 8% 0.01% 207 PKN 4,691        0.06% 17% 0.01%
148 HSY 8,300        0.11% 16% 0.02% 208 TAN 4,668        0.06% 7% 0.00%
149 MRO 8,229        0.11% 7% 0.01% 209 AGN 4,649        0.06% 11% 0.01%
150 RAL 8,203        0.11% 12% 0.01% 210 IFF 4,647        0.06% 21% 0.01%
151 ROK 8,017        0.10% 10% 0.01% 211 ECL 4,604        0.06% 10% 0.01%
152 DE 7,930        0.10% 12% 0.01% 212 SHW 4,601        0.06% 15% 0.01%
153 UNH 7,814        0.10% 9% 0.01% 213 CBE 4,565        0.06% 8% 0.00%
154 IR 7,790        0.10% 9% 0.01% 214 HAS 4,541        0.06% 12% 0.01%
155 TRB 7,764        0.10% 10% 0.01% 215 TMC 4,541        0.06% 12% 0.01%
156 MAR 7,754        0.10% 14% 0.01% 216 AHC 4,530        0.06% 6% 0.00%
157 APD 7,745        0.10% 10% 0.01% 217 UCC 4,497        0.06% 4% 0.00%
158 OAT 7,571        0.10% 8% 0.01% 218 BFI 4,463        0.06% 8% 0.00%
159 KM 7,548        0.10% 5% 0.01% 219 SEE 4,363        0.06% 15% 0.01%
160 ABX 7,520        0.10% 5% 0.00% 220 IIN 4,354        0.06% 7% 0.00%
161 GT 7,503        0.10% 10% 0.01% 221 HRB 4,265        0.06% 39% 0.02%
162 LTD 7,369        0.10% 4% 0.00% 222 RBD 4,265        0.06% 11% 0.01%
163 UCL 7,347        0.10% 10% 0.01% 223 DJ 4,235        0.06% 6% 0.00%
164 DOV 7,342        0.10% 16% 0.02% 224 NOC 4,189        0.05% 11% 0.01%
165 YUM 7,134        0.09% 4% 0.00% 225 NUE 4,171        0.05% 14% 0.01%
166 PHB 7,049        0.09% 17% 0.02% 226 CCK 4,105        0.05% 7% 0.00%
167 NOVL 6,875        0.09% -6% -0.01% 227 AVY 4,079        0.05% 16% 0.01%
168 GD 6,813        0.09% 12% 0.01% 228 HLT 4,026        0.05% 5% 0.00%
169 DCN 6,601        0.09% 12% 0.01% 229 BMET 4,008        0.05% 20% 0.01%
170 THC 6,492        0.08% 6% 0.01% 230 ALT 3,980        0.05% 6% 0.00%
171 WIN 6,464        0.08% 6% 0.00% 231 TOY 3,969        0.05% 8% 0.00%
172 MAT 6,379        0.08% 18% 0.01% 232 WHR 3,954        0.05% 6% 0.00%
173 GIC 6,266        0.08% 1% 0.00% 233 AZA 3,920        0.05% 5% 0.00%
174 FRO 6,221        0.08% 7% 0.01% 234 KRI 3,705        0.05% 12% 0.01%
175 BR 6,081        0.08% 8% 0.01% 235 CHA 3,686        0.05% 1% 0.00%
176 TRW 6,062        0.08% 11% 0.01% 236 GWW 3,636        0.05% 14% 0.01%
177 AL 6,061        0.08% 7% 0.01% 237 WLL 3,627        0.05% 4% 0.00%
178 BHI 6,025        0.08% 6% 0.00% 238 H 3,626        0.05% 2% 0.00%
179 NYT 5,972        0.08% 9% 0.01% 239 PMTC 3,620        0.05% 75% 0.04%
180 OXY 5,924        0.08% 6% 0.00% 240 ASH 3,605        0.05% 10% 0.00%
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Table 8
Market-Capitalization-Weighted Return on Capital for the S&P Industrials   continued

Rank Company
Market 
Value      

% of S&P ROIC 1998E
% of S&P (x) 

ROIC
Rank Company % of S&P

241 APC 3,545        0.05% 6% 0.00% 301 LPX 1,970       0.03% -1% 0.00%
242 EMN 3,488        0.05% 7% 0.00% 302 BMS 1,956       0.03% 11% 0.00%
243 BOL 3,393        0.04% 8% 0.00% 303 N 1,951       0.03% 1% 0.00%
244 TIN 3,392        0.04% 3% 0.00% 304 RYC 1,914       0.02% 24% 0.01%
245 RLM 3,344        0.04% 4% 0.00% 305 NLC 1,879       0.02% 14% 0.00%
246 PH 3,322        0.04% 13% 0.01% 306 CS 1,867       0.02% 8% 0.00%
247 SGI 3,315        0.04% 4% 0.00% 307 FCX 1,862       0.02% 11% 0.00%
248 SUN 3,239        0.04% 25% 0.01% 308 FMC 1,855       0.02% 6% 0.00%
249 PCAR 3,183        0.04% 8% 0.00% 309 BCC 1,778       0.02% 0% 0.00%
250 SVU 3,182        0.04% 10% 0.00% 310 MDP 1,765       0.02% 14% 0.00%
251 ADBE 3,179        0.04% 15% 0.01% 311 KMG 1,701       0.02% 9% 0.00%
252 NEM 3,146        0.04% 6% 0.00% 312 HET 1,636       0.02% 8% 0.00%
253 FLR 3,134        0.04% 7% 0.00% 313 ANDW 1,632       0.02% 21% 0.00%
254 MEA 3,095        0.04% 5% 0.00% 314 CSE 1,625       0.02% 13% 0.00%
255 MII 3,093        0.04% 10% 0.00% 315 CTB 1,582       0.02% 10% 0.00%
256 HUM 3,079        0.04% 11% 0.00% 316 ACV 1,527       0.02% 14% 0.00%
257 AMD 3,051        0.04% 2% 0.00% 317 CUM 1,458       0.02% 8% 0.00%
258 LDW 3,013        0.04% 9% 0.00% 318 NSI 1,455       0.02% 9% 0.00%
259 HRS 2,990        0.04% 9% 0.00% 319 LDG 1,446       0.02% 6% 0.00%
260 LSI 2,978        0.04% 11% 0.00% 320 MIL 1,431       0.02% 10% 0.00%
261 PLL 2,947        0.04% 10% 0.00% 321 ORX 1,388       0.02% 18% 0.00%
262 PDG 2,938        0.04% 0% 0.00% 322 MDR 1,373       0.02% -2% 0.00%
263 DLX 2,849        0.04% 13% 0.00% 323 BLL 1,346       0.02% 6% 0.00%
264 EC 2,847        0.04% 9% 0.00% 324 SMS 1,343       0.02% 13% 0.00%
265 SIAL 2,836        0.04% 16% 0.01% 325 FLE 1,310       0.02% 14% 0.00%
266 AM 2,814        0.04% 8% 0.00% 326 FTL 1,284       0.02% 4% 0.00%
267 WEN 2,808        0.04% 8% 0.00% 327 WTHG 1,272       0.02% 9% 0.00%
268 PD 2,779        0.04% 13% 0.00% 328 TKR 1,269       0.02% 9% 0.00%
269 DDS 2,777        0.04% 6% 0.00% 329 TEK 1,224       0.02% 9% 0.00%
270 TNB 2,670        0.03% 9% 0.00% 330 EGG 1,214       0.02% 8% 0.00%
271 MIR 2,652        0.03% 9% 0.00% 331 BGG 1,197       0.02% 10% 0.00%
272 TMO 2,650        0.03% 9% 0.00% 332 BS 1,194       0.02% 5% 0.00%
273 GR 2,606        0.03% 9% 0.00% 333 PHM 1,174       0.02% 7% 0.00%
274 DRI 2,566        0.03% 1% 0.00% 334 GAP 1,144       0.01% 6% 0.00%
275 HPC 2,560        0.03% 16% 0.01% 335 GRA 1,135       0.01% 3% 0.00%
276 BC 2,539        0.03% 9% 0.00% 336 KBH 1,070       0.01% 9% 0.00%
277 BCR 2,537        0.03% 8% 0.00% 337 DGN 1,062       0.01% 11% 0.00%
278 W 2,508        0.03% 6% 0.00% 338 MCL 1,050       0.01% -3% 0.00%
279 ACK 2,474        0.03% 11% 0.00% 339 PCH 1,050       0.01% 4% 0.00%
280 NAV 2,452        0.03% 8% 0.00% 340 BMG 1,020       0.01% 0% 0.00%
281 SWK 2,409        0.03% 8% 0.00% 341 HP 954          0.01% 11% 0.00%
282 X 2,385        0.03% 11% 0.00% 342 TNV 946          0.01% 12% 0.00%
283 CTX 2,384        0.03% 11% 0.00% 343 PBY 943          0.01% 9% 0.00%
284 UPR 2,370        0.03% 12% 0.00% 344 CYM 934          0.01% 7% 0.00%
285 NSM 2,368        0.03% 8% 0.00% 345 TUP 902          0.01% 10% 0.00%
286 GLK 2,357        0.03% 7% 0.00% 346 RBK 900          0.01% 15% 0.00%
287 SNA 2,313        0.03% 10% 0.00% 347 JOS 881          0.01% 13% 0.00%
288 LIZ 2,282        0.03% 22% 0.01% 348 RDC 816          0.01% 19% 0.00%
289 HM 2,270        0.03% -2% 0.00% 349 Z 805          0.01% 5% 0.00%
290 STJ 2,262        0.03% 12% 0.00% 350 PRD 795          0.01% 8% 0.00%
291 SFA 2,243        0.03% 11% 0.00% 351 CMZ 748          0.01% 9% 0.00%
292 MKG 2,230        0.03% 12% 0.00% 352 RML 732          0.01% 7% 0.00%
293 ACCOB 2,184        0.03% 6% 0.00% 353 NC 726          0.01% 8% 0.00%
294 CNS 2,176        0.03% 10% 0.00% 354 SMI 725          0.01% 7% 0.00%
295 APA 2,145        0.03% 7% 0.00% 355 PZL 671          0.01% 9% 0.00%
296 ADSK 2,125        0.03% 16% 0.00% 356 AR 627          0.01% 5% 0.00%
297 IKN 2,124        0.03% 5% 0.00% 357 FWC 552          0.01% 0% 0.00%
298 KWP 2,022        0.03% 45% 0.01% 358 AS 540          0.01% 6% 0.00%
299 OWC 1,994        0.03% 11% 0.00% 359 HPH 438          0.01% 8% 0.00%
300 CR 1,973        0.03% 14% 0.00% 360 IAD 336          0.00% 6% 0.00%

Total 7,693,132 (a) 12.5%  (b) 26.8%  (c)

(a) Sum of the market capitalization of the 360 still extant companies that used to comprise the year end 1997 S&P Industrials Index
(b) Arithmetic mean of the 1998E ROIC of these companies.
(c) Market weighted 1998E ROIC of these companies.

Market Value  ROIC 1998E
% of S&P (x) 

ROIC

Source: FactSet, S&P Corporation, CSFB estimates.
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• This report outlines a practical framework for analyzing the cash
economics of business models.

• Our analysis indicates that New Economy companies tend to
have superior cash economics than their Old Economy
counterparts.

• Exemplifying this trend, the earnings of Internet companies such
as Dell, Yahoo!, and Amazon dramatically understate their ability
to generate cash.

• These higher cash flows offer one explanation for the highflying
valuations in the Internet sector.
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 Executive Summary

• Cash is king. Ever since the first Internet IPO, traditional valuation met-
rics—such as P/Es and earning growth rates—have offered little or no guidance
to investors trying to value Internet stocks. We disagree with the consensus view
that hype and hysteria drive the highflying valuations of Internet stocks. Like all
businesses, Internet companies are valued on their ability to generate cash. If
Internet companies have higher valuations than their offline counterparts, the
market must believe that they have higher cash flows.

• What you see is NOT what you get. Our analysis indicates that this is the
case. Free cash flow is calculated by netting a company’s cash earnings and in-
vestments. Most Old Economy companies have a cash inflow from earnings and
a cash outflow from investments. Thus, cash earnings for most Old Economy
companies will typically overstate their free cash flow. To illustrate, Barnes and
Noble generated $150 million in cash earnings for the twelve months ending on
October 31, 1998. However, it also had to invest over $240 million during this
period, translating into free cash flow of negative $95 million.

• What you see is NOT what you get, part 2. The Internet companies we
analyzed all have superior cash economics than their Old Economy counterparts,
although they generate cash in a totally different way. For example, while Ama-
zon.com incurred a cash outflow from earnings of $58 million in 1998, it gener-
ated a cash inflow of $54 million from investments—coming very close to
generating positive free cash flow. This means that cash earnings for a New
Economy company can dramatically understate the company’s total free cash
flow.

• Heed the balance sheet. In the past, investors anxious to own cash cows
have naturally focused on the income statement. However, our analysis indicates
that looking at the balance sheet of a New Economy company can unveil an im-
portant source of cash. Investors must look at both financial statements, as it is
free cash flow—the sum of a firm’s cash earnings and investments—that drives
shareholder value creation. We believe that understanding these fundamental
differences in the cash economics of business models will become increasingly
important as the digital revolution transforms the world.
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On the final exam [for a business valuation course], I’d probably take an Internet
company, and [ask], “How much is it worth?” And anybody that gave me an
answer, I’d flunk...

 —Warren Buffett1

Introduction

 Internet stocks are the paradox of Wall Street. Their valuations have skyrocketed
with no seeming connection to fundamentals. Everything seems backwards: the
faster many Internet companies grow sales, the greater their reported losses.
And the more money they lose, the greater appetite investors appear to have for
these stocks.

 This spectacular run-up in Internet stocks has inspired some pointed questions.
Is it reasonable that Amazon’s equity market value is more than six times the
combined value of Barnes and Noble and Borders? Should a “New Media” com-
pany like Yahoo! really trade at over 280 times 2000 estimated earnings, while a
traditional print media company like the New York Times trades at 17 times?

 These questions have prompted some investors to claim that we are in a new
age where old rules do not apply. We disagree. Yes, for companies with no
earnings, old valuation rules-of-thumb like price-to-earnings ratios have lost their
relevance. But the fundamental drivers of value remain the same. When inves-
tors spend their hard-earned cash to buy a piece of a company’s equity, they are
buying a share of the company’s future cash flows. And whether investors are
purchasing nascent Internet companies or mature food companies, the goal is
the same—to buy into a stream of cash flows with a current value greater than
the price they paid.

 To understand how the market values any company, then, we first need to un-
derstand the cash economics of business models—a company’s propensity to
generate or consume cash. Importantly, as an exemplar of the New Econ-
omy, Internet companies tend to have drastically different cash economics
than their Old Economy counterparts. What is obvious is that many Internet
companies are currently incurring losses as they spend millions in marketing,
while their off-line competitors reap cash earnings. What is less obvious is that
New Economy companies invest much less in their computers and office space
than Old Economy companies spend on bricks-and-mortar and working capital.
We believe that understanding these fundamental differences in the cash eco-
nomics of business models will become increasingly important as the digital
revolution transforms the world.

 This report is broken into four parts. First, we outline a practical framework for
analyzing the cash economics of business models. Second, we introduce a
graphical way of highlighting differences between business models—the cash
economics matrix—and apply this framework to compare Old and New Economy
companies. Third, we generalize from our case studies to outline a cash eco-
nomics lifecycle for typical Old and New Economy companies. Finally, since the
market values a company’s ability to generate cash, we use this cash economics
analysis to explain one possible source of the relatively high valuations of New
Economy companies.

                                                  

 1 Outstanding Investor Digest. September 24, 1998. Page 41.
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 There are businesses ... where you just constantly keep pouring [cash] in and
pouring it in, but where no cash ever comes back. ...  One of the things that
keeps our life interesting is trying to avoid those and trying to get into the other
kind of business that just drowns you in cash...

 —Charlie Munger2

 Vice Chairman, Berkshire Hathaway

 Cash Economics of Business Models

 Earnings growth rates and P/Es may dominate Wall Street banter, but as any
small business owner knows, a company’s value stems from its ability to gener-
ate cash. Common sense dictates—and the empirical evidence corroborates—
that the same currency that pays the bills also drives shareholder value.3

 An investor’s first step in valuing a company, then, is to assess how much cash a
firm generates or consumes in future years. There are two components to this:

• Cash earnings. A company can generate or consume cash from its after tax
operating profit. We can calculate this figure by subtracting a firm’s cash taxes
from its operating income.4 Note that a company’s cash earnings may be radi-
cally different from accounting metrics such as net income, owing to distortions
from non-cash accounting entries such as goodwill amortization and financing
costs such as interest expense.

• Cash investments. A company can consume or generate cash by investing
different amounts in its on- and off-balance sheet assets. This investment in-
cludes both changes in net working capital—such as accounts receivable, which
serve as cash loans extended to finance customer purchases—and in fixed as-
sets—such as investments in property, plant and equipment, and any invest-
ments in mergers or acquisitions.5

This analysis tells us exactly how much cash a company generates or consumes
from these two components. In addition, the sum of these two amounts gives us
free cash flow for that period—the cash pool available to pay the firm’s capital
providers. This is critical because the market values a company by discounting
its best guess of future cash flows to the present value at the firm’s opportunity

                                                  

 2 Outstanding Investor Digest. September 24, 1998. Page 37.

3 “Wolf Bytes 20—Earnings are an Opinion, Cash is a Fact,” Charles R. Wolf and Bob Hiler, Credit Suisse First Boston
Equity Research, December 20, 1997.

4 In accounting terms, we start with a firm’s Earnings Before Interest and Taxes (EBIT). We then subtract
cash taxes—the amount the company would have paid if it were entirely equity financed, with no inter-
est payments on its debt to shield the company from taxes. Accordingly, to calculate cash taxes, we
first add the tax shield from interest expense to the income tax provision reported on the income state-
ment. We also have to add back the tax benefit of the implied interest expense of off-balance sheet
debt-equivalents, such as capitalized operating leases. These tax shields will be equal to the interest
expense multiplied by the marginal tax rate.  Next, we do an equivalent calculation to add back the tax
impact of non-operating income or expenses to isolate the tax burden of the firm’s operating income.
Finally, we subtract any increase in the deferred tax balance, since we wish to arrive at cash taxes paid;
this difference represents taxes that have been accrued, but will not be paid until a later period.

5 As a technical detail, note that we calculate cash earnings net of depreciation to measure a company’s
economic earnings. To make sure that free cash flow is not understated, we also calculate cash in-
vestments to be net of depreciation. That is, cash investment measures the cash that a company must
invest over and above its annual depreciation. Also, to avoid seasonal fluctuations and quarterly
swings, we calculate both figures by summing the appropriate numbers for the last twelve months.
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cost of capital—a blended average of the firm’s cost of debt and equity. The
higher the cash flows, the more valuable the firm.

Figure 1
Drivers of Cash Earnings and Investments

• Volume
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Source: CSFB Analysis.

A company’s propensity to generate or consume cash through earnings or in-
vestments determines the nature of its business model. As Figure 2 illustrates,
companies tend to fall into one of four categories:

1. Profitable Buildout. Traditionally, successful companies have a cash inflow
from earnings, and a cash outflow from its investments in working capital and
bricks-and-mortar stores or factories. Companies that fit this profile are in the
upper-left Profitable Buildout quadrant of our diagram.

2. Startups and Value Destroyers. There are two kinds of companies in the
lower-left quadrant, with earnings and investment as outflows. The first type is a
Startup that is both investing in the business and incurring losses as it grows.
The second type—a Value Destroyer—makes significant investments in nega-
tive-return businesses. Since both of these scenarios necessarily imply a high
cash burn-rate, companies in this quadrant face bankruptcy unless they start
generating positive cash flow—or have deep-pocketed owners.

3. Turnarounds and Emerging Capital Efficient Companies. Business models
that are in the lower-right quadrant—companies with investment as an inflow and
earnings as an outflow—tend to be quite uncommon. In one scenario, a strug-
gling Turnaround company liberates cash tied up in its balance sheet, while in-
curring income statement losses. This usually is a temporary phenomenon. A
second scenario involves an Emerging Capital Efficient Company with negative
earnings, but with a capital efficient business model that generates cash from
working capital as sales increase. Since most companies that can manage their
working capital this efficiently are also profitable, this scenario occurs infre-
quently.

4. Super Cash Flow. Companies in the upper-right Super Cash Flow quadrant
have both earnings and investment as a cash inflow. This kind of company is not
only profitable, but embarks on a one-time or continuous reduction in its net
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working capital. A company can do this by lowering the amount of capital it has
tied up in current assets like accounts receivable or inventory, or by increasing
the credit it receives from suppliers in the form of accounts payable. Only a
company with a cash-efficient business model—its customers pay it before it has
to pay its suppliers—can stay in this quadrant for long.

Figure 2
Cash Economics of Four Categories of Business Models

Investment
Outflow

Investment
Inflow
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Earnings
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Source: CSFB Analysis.

This emerging new economy... has its own distinct opportunities and its own new
rules. Those who play by the new rules will prosper; those who ignore them will
not.

— Kevin Kelly6

Cash Economics in the Old versus the New Economy

One useful way of summarizing trends in cash earnings and investments—and
shifts in business models—is to plot these figures as a time series in a scatter-
plot. This diagram—which we have dubbed the Cash Economics Matrix—also
shows a company’s ability to generate free cash flow, as all points on a 45-
degree diagonal will have the same free cash flow. Significantly, the diagonal
running through the center of the chart distinguishes whether a company is gen-
erating positive or negative free cash flow.

                                                  

6 Kevin Kelly. “New Rules for the New Economy”. Wired Magazine. September 1997.
http://www.wired.com/wired/archive/5.09/newrules_pr.html.
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To illustrate this approach, we calculated generated cash economics matrices for
Barnes and Noble and Amazon.com—a pair of Old and New Economy compa-
nies largely competing in the book retailing industry (see Figure 3 on next page).
What is most striking about this diagram is the contrast between the cash eco-
nomics of the two companies:

Barnes and Noble shows it has consistently been in the Profitable Buildout quad-
rant—the company has generated a cash earnings inflow and a cash investment
outflow for every quarter since its January 1995 fiscal year. Most striking is the
magnitude of the company’s cash investments. For example, for the twelve-
month period ending on October 31, 1998, the company had to invest $118 mil-
lion to stock the shelves with books and extend credit to customers. Offsetting
this investment was $48 million in cash generated from increased accounts pay-
able. Combined with $172 million invested in new megastores, this $70 million
net investment in working capital resulted in a total cash investment of over $240
million.

Thus, even though Barnes and Noble generated almost $150 million in cash
earnings over the same period, its large investments more than consumed this
amount, translating into free cash flow of negative $95 million. Notably, Barnes
and Noble’s operations have not generated positive free cash flow since it has
been public.

Amazon’s cash economics matrix tells a completely different story. Indeed, as
skeptics have emphasized, the company’s low prices, high marketing expenses
and relatively small sales have resulted in increasing losses. However, during
the twelve-month periods ending on its two most recent quarters, Amazon has
generated considerable cash from its balance sheet—an astounding feat for a
growing company less than four years old. 7 This places Amazon squarely in the
Emerging Capital Efficient Company quadrant.

For example, in 1998, Amazon’s ship-to-order business required less than $40
million to stock its warehouses with books, extend credit to customers, and pre-
pay expenses. At the same time, the company generated about $120 million in
cash by increasing its accounts payable and other forms of interest-free cash
loans from suppliers, employees and customers. This resulted in Amazon gener-
ating $80 million in cash from reducing its net working capital. Amazingly, the
company only invested approximately $26 million in fixed assets—largely spent
on computers—over this period. Thus, even though Amazon incurred cash
losses of $58 million in 1998, it generated a net of $54 million from its balance
sheet—coming very close to achieving positive free cash flow!

This comparison between B&N and Amazon yields two powerful insights:

• Amazon’s combination of earnings outflows and investment inflows is the
exact opposite of Barnes and Noble’s more traditional combination of earnings
inflows and investment outflows. With this reversal, it is not surprising that Ama-
zon’s high valuation confuses investors who rely on conventional tests designed
to measure the success of Old Economy companies, such as having positive and
growing accounting earnings per share.

• In the past, investors anxious to own companies that “just drown you in cash”
have naturally focused on the income statement. However, as Amazon clearly

                                                  

7 To make this a “clean” number, we have excluded investments—in cash and stock—in web technology-
enabling companies that generate little or no cash earnings.
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demonstrates, looking at the balance sheet of a New Economy company can
unveil an important source of cash. Investors must look at both financial state-
ments, as it is free cash flow—the sum of a firm’s cash earnings and invest-
ments—that drives shareholder value creation.
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Figure 3A Figure 3B
Cash Economics Diagram Cash Economics Diagram
Barnes and Noble Amazon.com
January 1995 — October 1998 1998
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Our second case study compares the New York Times—a largely Old Economy
print media company—with Yahoo!—a decidedly New Economy company in the
“New Media” industry. As with our previous case study, a side-by-side compari-
son of the cash economics matrices for these two companies reveals dramati-
cally different business models (see Figure 4).

Along with most successful Old Economy companies, the New York Times gen-
erates a cash inflow from earnings and a cash outflow from investments—plac-
ing it in the Profitable Buildout quadrant. In the twelve months ending on
September 27, 1998, the Times brought in $368 million in cash earnings from its
New York Times, Boston Globe and regional newspapers, its magazines such as
Golf Digest, its network and radio station, and its investments in paper mills and
the International Herald Tribune. At the same time, the company made signifi-
cant investments to support its earnings growth. For example, the company re-
cently invested millions to upgrade the printing presses at its flagship New York
Times newspaper to transform the “Old Gray Lady” into a full-color newspaper.
Together with other investments, this resulted in a cash investment of $87 million
during this period.8 The New York Times is a successful and well run Old Econ-
omy company. However, the very nature of its capital-intensive print publishing
business means that cash earnings growth will inevitably be accompanied by
cash investments.

In contrast, Yahoo!’s on-line publishing model means that it can reach new cus-
tomers and grow sales without spending lots of cash. This has several benefits.
First, because consumers can access web sites from any Internet connection,
Yahoo! can grow its revenues rapidly without having to endure long delays as it
scales its physical infrastructure. This increases sales, and allows the company
to “lock-in” customers before other competitors acquire them. 9 Second, because
Yahoo! does not have to spend much money to serve an incremental customer,
revenue growth translates rapidly into higher margins. This helped Yahoo!
achieve sales of $201 million and cash earnings of $48 million in 1998. This
growth is even more impressive when compared to the company’s sales of $67
million and breakeven cash earnings in 1997.Further, the on-line business model
allows the company to grow without cash-consuming investments. For example,
the company only spent $8 million to increase its fixed asset base in 1998, de-
spite an increase in sales of $134 million.

Yahoo! also receives large amounts of cash from customers, suppliers and em-
ployees that are classified as increases in a balance sheet liability. For example,
one such line item—deferred revenues—generated $33 million in cash, as it
ballooned from $5 million in 1997 to $38 million in 1998. This line item increased
because Yahoo! usually guarantees that a certain number of customers will view
its on-line ads. Thus, even though Yahoo! receives cash up front for its online
ads, the company can not recognize this cash as revenue until the agreed-upon
mini-

                                                  

8 Fortunately for shareholders, this still translated into positive free cash flow of $281 million, which helped
fund the $422 million spent on share repurchases and dividends.

9“In contrast, the New York Times has to invest in physical printing presses—or partner with other news-
papers—to expand distribution of its flagship “National Edition” to other regions. For example, it just
announced the expansion of daily delivery to the non-metropolitan areas of Arizona. See “The New York
Times Begins Printing National Edition At Phoenix Print Site”. New York Times Company Press Re-
lease. http://biz.yahoo.com/bw/990212/ny_the_new_2.html. (February 12, 1999).

Case Study #2:
New York Times versus
Yahoo!
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Figure 4A Figure 4B
Cash Economics Diagram Cash Economics Diagram
New York Times Yahoo!
September 1996 — September 1998 December 1996 — December 1998
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mum number of customers view the ad.10 Note that if Yahoo! did recognize this
cash as revenue, its sales growth rate in 1998 would increase from 199% to
248%. All together, Yahoo! generated $62 million in cash in the form of in-
creases in deferred revenues, accounts payable and accrued expenses. At the
same time, the company only consumed $14 million in cash by extending ac-
counts receivable credit to its customers. Thus, the company’s working capital
generated a net of $54 million in 1998.

This amount more than covered the company’s investment of $8 million in fixed
assets, resulting in a net cash inflow from investments of $46 million. As the
company also generated cash earnings of $48 million, Yahoo! managed to gen-
erate a cash inflow from its income statement and balance sheet, making it one
of the rare companies in the Super Cash Flow quadrant.

This case study provides three further insights about Old versus New Economy
companies:

• The scalability of a New Economy company’s business model means that
cash earnings can quickly reverse from losses to profits—and then grow at a
much faster rate than sales. For example, Yahoo!’s trailing twelve month sales
has grown at a 32% rate for the last 3 quarters, while its trailing cash earnings
have grown at 127%—about four times that rate. Further, because Yahoo!’s cash
inflow from investments also grew at a similar rate, the company’s overall free
cash flow grew at 128% during this period.

• Cash earnings for an Old Economy company will typically overstate a com-
pany’s free cash flow. For example, for the twelve months ending on September
27, 1998, the New York Times generated free cash flow of $281 million—only
76% of its cash earnings of $368 million.

• On the other hand, cash earnings for a New Economy company like Yahoo!
can dramatically understate the company’s total free cash flow. Indeed, Yahoo!’s
free cash flow of $94 million in 1998 is approximately double its cash earnings of
$48 million.

                                                  

10 This increase in cash will only be captured with a detailed balance sheet analysis, showing the impor-
tance of analyzing more than a company’s income statement.
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[AOL] indicated they expect to be self-funding within twelve months. The core of
the bearish argument on AOL is that it is cash negative and requires infusions of
cash to keep operating. The earnings they report are not real earnings because
AOL is not really making any money, when money is defined as having free cash
flow after tax. ... Consequently, the fact that this company expects to get cash
neutral or cash positive in twelve months is extremely bullish.

— Bill Miler11

President, Legg Mason Fund Advisors

Cash Economics Lifecycle in the Old versus the New Economy

After calculating cash economics matrices for a slew of Old and New Economy
companies, it becomes evident that each category follows a distinct trend over
time. In fact, the pattern is so clear that we can generally say that Old Economy
companies have a certain cash economics lifecycle. Further, although the cash
economics of New Economy companies differ dramatically from their Old Econ-
omy counterparts, they too have their own lifecycle.

Like all companies, Old Economy companies tend to start in the Startup quad-
rant. However, every successful Old Economy company that we studied moved
into the Profitable Buildout quadrant, where it spends the majority of the rest of
its life. A prime example of this is Wal-Mart. Like most mature and successful
companies with a bricks-and-mortar infrastructure, Wal-Mart has enjoyed an in-
flow from cash earnings, while incurring an outflow from its investments for 17
out of its last 20 quarters (see Figure 5A).12 For example, Wal-Mart generated
$5.4 billion from cash earnings in the twelve months ending on October 31,
1998.

However, as the company is still opening new stores and expanding internation-
ally, it also invested $3.1 billion in fixed assets during this period. Typically, Wal-
Mart also invests in working capital to support this growth. However, by paying its
bills at a slower rate than it bought new inventory, the company achieved a
secular improvement in working capital management and actually generated an
impressive $1.4 billion. This resulted in a total cash investment outflow of ap-
proximately $1.7 billion. In total, then, Wal-Mart generated positive free cash
flow of $3.6 billion in this period.

Just in case one thinks that Wal-Mart’s current cash economics are a temporary
phenomenon, we also calculated a similar matrix for the company from 1973 to
1975 (see Figure 5B). 13 Similarly to its recent history, the Wal-Mart of this period
was also in the Profitable Buildout quadrant.

                                                  

11 “Bill Miller's Mutual Fund Forum.” http://www.leggmason.com/Funds/fundform2.html. August 12, 1996.

12 One point of note is that Wal-Mart did have 3 quarters—the 9 months from November 1996 and until
July 1997—in the Super Cash Flow quadrant with cash inflows from earnings and investment. This re-
sulted from a secular improvement in Wal-Mart’s ability to generate earnings without tying up so much
cash in working capital. Specifically, over the 12 months ending on April 30, 1997, Wal-Mart reduced
cash tied up in current assets—such as accounts receivable, inventory, and prepaid expenses—by
over $600 million, while increasing cash advances from suppliers—in the form of accounts payable and
other current liabilities—by an impressive $1.9 billion. This generated over $2.5 billion in cash, which
more than covered its approximately $1.4 billion investment in new stores, netting an approximately
$1.2 billion investment inflow.. Wal-Mart has continued to improve its working capital management, al-
though not to the extent of generating a cash investment inflow since that period.

13 Note that while Amazon is being called the “Wal-Mart of the Web”, it currently has drastically different
cash economics than Wal-Mart did when its revenues were at a similar run-rate.

Cash Economics
Lifecycle of the Typical
Old Economy Company
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Figure 5A Figure 5B
Cash Economics Diagram Cash Economics Diagram
Wal-Mart Wal-Mart
January 1994— October 1998 1973 — 1975
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Generalizing from our 4 Old Economy matrices—including Barnes and Noble,
the New York Times, and a nascent and mature Wal-Mart—we can see a distinct
trend. After a stint in the Startup quadrant, most successful Old Economy com-
panies become cash earnings positive. After making increasing cash invest-
ments, diminishing marginal returns eventually forces a company to lower its
investments until its annual investment nears its economic depreciation, resulting
in a net investment of approximately zero and a stable cash earnings base (this
is represented graphically in Figure 6).14

Figure 6
Cash Economics Matrix
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Source: CSFB Analysis.

The cash economics lifecycle of a New Economy company tends to follow a
dramatically different pattern. New Economy companies also start in the Startup
quadrant, but as Amazon’s cash economic matrix indicates, a favorable cash
conversion cycle often translates into a cash inflow from investment, even in the

                                                  

14

Cash Economics
Lifecycle of the Typical
New Economy Company
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face of mounting losses. This moves them to the Emerging Capital Efficient
Company quadrant.

Then, if all goes well, New Economy companies evolve into the Super Cash
Flow quadrant. Yahoo!’s most recent quarters attest to this pattern. Another ex-
ample is Dell Computer, which builds personal computers to the custom specifi-
cations of customers who order from mail-order catalogs, and increasingly, from
the company’s Internet web site (see Figure 7). For over two years—except for
the two most recent quarters—Dell generated a cash inflow from cash earnings
and investments, as its ability to generate cash from its working capital has more
than paid for its investments in fixed assets.15

Figure 7
Cash Economics Matrix
Dell Computer
May 1994 – November 1998

(1,500)

(1,000)

(500)

-

500

1,000

1,500

(1,500) (1,000) (500) - 500 1,000 1,500

Cash Investment

11/98

11/97

11/96
11/95

5/94

Negative
Free Cash Flow

Positive
Free Cash Flow

Earnings
Outflow

Earnings
IInflow

Profitable
Buildout
Quadrant

Super
Cash Flow
Quadrant

Investment Outflow Investment Intflow

                                                  

15 In the two most recent quarters, Dell has continued to have negative working capital, i.e. its working
capital is still financed by interest-free cash loans from suppliers, customers and employees. However,
perhaps owing to Dell’s increased sales to large business accounts with longer sales and payment cy-
cles, the company has actually invested net cash in its working capital, at least temporarily moving from
the Super Cash Flow to the Profitable Buildout quadrant. We do not believe that this invalidates our
New Economy company lifecycle theory, as it represents a start-up cost for Dell’s new target market,
rather than a continuation of growth from its familiar markets.
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Source: CSFB Analysis.

Generalizing from our 3 New Economy matrices—including Amazon.com, Ya-
hoo! and Dell—we see another distinct trend, albeit one different from their Old
Economy counterparts. After starting the Startup quadrant, many New Economy
companies move into the Emerging Capital Efficient Company quadrant. Then,
as their business model scales and they start to report earnings, both cash earn-
ings and investments generate cash inflows. This places them in the Super Cash
Flow quadrant (this is represented graphically in Figure 8).

Figure 8
Cash Economics Matrix
Average New Economy Company
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In The Theory of Investment Value, written over 50 years ago, John Burr Wil-
liams set forth the equation for value, which we condense here: The value of any
stock, bond or business is determined by the cash inflows and outflows—dis-
counted at the appropriate interest rate—that can be expected to occur during
the remaining life of the asset.

— Warren Buffett16

Valuation in the Old versus New Economy

Investors care about the cash economics of businesses because they determine
the magnitude, timing, and riskiness of future cash flows. And as Buffett notes,
the value of any stock is the present value of these cash flows.

Because New Economy companies have dramatically different cash flows than
Old Economy companies, we would expect them to have dramatically different
valuations as well. To demonstrate this theoretical point, we valued a range of
companies with different cash economics. Specifically, we assumed the compa-
nies had initial cash earnings of $100, which grew at a constant rate of 15% for
11 years. We also assumed that each company had different initial cash invest-
ment requirements—ranging from a cash outflow of $(200) to a cash inflow of
$200—which also grew at a constant rate of 15% for ten years.

We can sum the cash earnings and investments to obtain a projected stream of
free cash flows for each company. Using a cost of capital of 10%, we performed
a discounted cash flow analysis to value each hypothetical company. We then
plotted the resulting price-to-earnings ratio versus the initial cash investments for
each company (see Figure 9).

                                                  

16 Letters to Shareholders. 1992. http://www.berkshirehathaway.com/letters/1992.html.
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Figure 9
Price to Earnings Ratio versus Initial Cash Investment
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As we would expect, all things equal, the larger the cash inflow from cash in-
vestments, the more valuable the company. Conversely, a larger cash outflow
from cash investments translates into a lower valuation.

We see this pattern in the real world as well. The Internet companies we profiled
all have significantly less investment needs than their Old Economy counter-
parts. Thus, we believe that there are solid fundamental underpinnings behind
the high valuations in the Internet sector. (see Table 1).

Table 1
Valuation Metrics for Old and New Economy Companies

1999E 2000E 1999E 2000E 1999E 2000E

Amazon 14.5       9.5         14.5       9.5         NMF NMF
Barnes and Noble 0.5         0.5         1.2         1.1         24.2       18.2       

Yahoo! 50.0       38.7       48.7       37.7       419.9     330.6     
New York Times 2.3         2.1         2.5         2.3         19.4       17.4       

Dell Computer 4.2         3.1         4.1         3.0         55.6       41.5       
Wal-Mart 1.2         1.1         1.3         1.2         38.1       33.6       

Price to Earnings

per sharein millions

Enterprise Value to 
Sales

in millions

Company
Price to Sales

Source: FactSet, CSFB Estimates, ValueLine Estimates.

Conclusion

The high valuations accorded to Internet companies may be the most prominent
symptom of the shift towards knowledge-based New Economy companies. As
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people, ideas and networks continue to become the major sources of competitive
advantage for companies, we believe this shift will only become more intracta-
ble. Hence, we believe that an understanding of the different cash economics of
New Economy companies is essential—not only for the technology investors of
today, but for the generalist investors of tomorrow.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager
or co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies
mentioned.

All prices as of 2/25/99.

Amazon.com (AMZN, 125, Buy)  *
American Online (AOL, 87 3/16, Buy)  *
Barnes and Noble (BKS, 28 ¾, NR)  *
Borders Book Group (BGP, 13 ¾, NR)  *
The New York Times (NYT, 32 1/16, Buy)  *
Wal-Mart (WMT, 85, Buy)  *
Yahoo! (YHOO, 155 3/8, Buy)  *

*  Covered by a different CSFB analyst.
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Table 2
Amazon’s Accumulated Cash Investments, or Invested Capital
in millions, 1996 to present

Assets 

Cash and ST Investments 6.2           7.2           56.4         48.2         125.1       116.8       339.9       337.3       373.4       
Excess cash 1.2           2.2           51.4         43.2         120.1       111.8       334.9       332.3       368.4       

Required cash 5.0           5.0           5.0           5.0           5.0           5.0           5.0           5.0           5.0           
Inventories 0.6           0.9           1.7           2.7           9.0           11.7         17.0         19.8         29.5         
Prepaid expenses and other 0.3           0.9           1.2           1.8           3.3           4.4           12.5         17.6         21.3         

Current Assets 5.9           6.9           7.8           9.5           17.3         21.1         34.5         42.4         55.8         

Accounts payable 2.9           5.7           10.3         15.4         32.7         34.4         47.6         60.0         113.3       
Accrued advertising 0.6           1.3           3.2           -          3.5           5.3           10.0         11.9         13.1         
Accrued product development 0.5           -          -          -          -          8.1           13.7         26.9         -           
Other liabilites and accrued expenses 0.9           2.1           3.9           4.5           6.2           -          -          -           34.5         

Non-Interest Bearing Current Liabilities 4.9           9.0           17.4         19.8         42.3         47.8         71.2         98.8         160.9       

Net Working Capital 1.0           (2.1)         (9.5)         (10.3)       (25.0)       (26.7)       (36.7)       (56.4)        (105.1)      

Net P,P&E 1.0           1.5           3.6           4.4           9.3           9.8           14.0         23.8         29.8         
Present Value of Oper Leases 4.1           16.7         29.0         39.5         38.5         38.5         38.5         38.5         38.5         
Deposits 0.1           0.2           0.3           0.3           0.2           0.3           0.3           0.6           0.6           
Deferred charges -          -          -          -          2.2           2.0           7.6           7.6           7.4           

-          -          -          -          -          -          -          87.8         87.8         
Goodwill and other purchased intangibles -          -          -          -          -          -          52.4         213.1       186.4       
Total accumulated amortization -          -          -          -          -          -          5.4           21.6         45.8         

Fixed Assets 5.2           18.4         32.9         44.2         50.1         50.6         118.2       392.9       396.3       

Invested capital 6.3          16.3        23.4        33.9        25.1        23.9        81.5        336.5       291.2       

Q4/97Q4/96 Q1/97 Q2/97 Q3/97

Phantom goodwill from pooling acquisition of 
PlanetAll

Q1/98 Q2/98 Q3/98 Q4/98

Source: Company SEC filings and CSFB Analysis.
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Table 3
Amazon’s Cash Earnings, or Net Operating Profit After Taxes
in millions, 1996 to present

Net Sales 16.0           27.9        37.9        66.0        87.4        116.0      153.7      252.9      

Total COS 12.5           22.6        30.7        53.1        68.1        89.8        118.8      199.5      
Gross income 3.5             5.2          7.2          12.9        19.3        26.2        34.9        53.5        

Marketing and sales 3.9             7.8          11.0        16.3        19.5        26.5        37.5        49.6        
Product development 1.6             2.8          3.6          4.5          6.7          8.1          13.4        18.6        
General and administrative 1.1             1.7          1.8          1.9          2.0          3.3          5.0          5.6          
M&A related costs -            -          -          -          -          5.4          20.5        24.2        

Operating Expenses 6.6             12.3        16.4        22.7        28.2        43.2        76.4        98.0        

Adjusted EBIT (3.1)           (7.1)         (9.2)         (9.9)         (8.9)         (17.0)       (41.5)       (44.6)       

+ Goodwill amortization -            -          -          -          -          5.4          20.5        24.2        
Adjusted EBITA (3.1)           (7.1)         (9.2)         (9.9)         (8.9)         (11.6)       (21.0)       (20.3)       

  + Interest expense of cap O L 0.1             0.3          0.6          0.8          0.8          0.8          0.8          0.8          
Net Adjustment for Capitalized Expenses 0.1             0.3          0.6          0.8          0.8          0.8          0.8          0.8          

Adjusted Net Operating Profit (3.0)           (6.7)         (8.6)         (9.1)         (8.1)         (10.8)       (20.2)       (19.6)       

+ Change in reserves -            -          -          -          -          -          -          1.0          
Income Equivalents -            -          -          -          -          -          -          1.0          

Net Operating Profit Before Taxes (3.0)           (6.7)         (8.6)         (9.1)         (8.1)         (10.8)       (20.2)       (18.6)       

Income Tax Provision -            -          -          -          -          -          -          -          
+ Net tax impact from interest (0.0)           (0.1)         (0.2)         (0.2)         (0.6)         0.1          1.5          1.3          
+ Tax benefit from capitalization of op leases 0.0             0.1          0.2          0.3          0.3          0.3          0.3          0.3          
 - Increase deferred taxes -            -          -          -          -          -          -          -          

Cash Operating Taxes 0.0             (0.0)         (0.0)         0.1          (0.3)         0.4          1.7          1.6          

Net Operating Profit After Taxes (3.0)           (6.7)         (8.6)         (9.2)         (7.8)         (11.2)       (22.0)       (20.1)       

Q4/98Q1/98 Q2/98 Q3/98Q1/97 Q2/97 Q3/97 Q4/97

Source: Company SEC filings and CSFB Analysis.
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Table 4
Summary of Amazon’s Cash Earnings and Investments
in millions, 1996 to present

Quarterly Cash Earnings (3.0)         (6.7)         (8.6)         (9.2)         (7.8)         (11.2)       (22.0)       (20.1)       

Quarterly Changes:
  

Inventory 0.4          0.7          1.1          6.2          2.7          5.4          2.7          9.7          
Prepaid expenses and other 0.6          0.2          0.6          1.5          1.1          8.1          5.1          3.7          

Curent Assets 1.0          0.9          1.7          7.8          3.8          13.4        7.9          13.4        

Accounts payable 2.8          4.7          5.1          17.3        1.7          13.2        12.5        53.2        
Accrued advertising 0.7          1.9          (3.2)         3.5          1.9          4.6          1.9          1.2          
Accrued product development (0.5)         -          -          -          8.1          5.6          13.2        (26.9)       
Other liabilites and accrued expenses 1.1          1.8          0.6          1.7          (6.2)         -          -          34.5        

Current Liabilities 4.1          8.4          2.5          22.5        5.5          23.4        27.5        62.1        

Investment in net working capital (3.1)         (7.5)         (0.8)         (14.7)       (1.7)         (10.0)       (19.7)       (48.7)       
Investment in fixed assets 13.1        14.6        11.3        5.9          0.4          9.8          10.1        5.8          
Acquisitions -          -          -          -          -          57.8        264.6      (2.4)         

Total Investment 10.0        7.1          10.5        (8.8)         (1.2)         57.6        255.0      (45.3)       

Free cash flow (13.0)       (13.8)       (19.1)       (0.4)         (6.6)         (68.8)       (277.0)     25.2        

Normalized Cash Investment Inflow (Outflow) (10.0)       (7.1)         (10.5)       8.8          1.2          0.2          9.6          42.9        
Cash Earnings Inflow (Outflow) (3.0)         (6.7)         (8.6)         (9.2)         (7.8)         (11.2)       (22.0)       (20.1)       

Normalized Free Cash Flow (13.0)       (13.8)       (19.1)       (0.4)         (6.6)         (11.0)       (12.4)       22.8        

Trailing Twelve Months:

Normalized Cash Investment Inflow (Outflow) (7.6)         (0.3)         19.8        53.9        
Cash Earnings Inflow (Outflow) (32.3)       (36.8)       (50.2)       (61.1)       

Normalized Free Cash Flow (39.9)       (37.1)       (30.4)       (7.2)         

Q4/98Q1/98 Q2/98 Q3/98Q2/97 Q3/97 Q4/97Q1/97

Source: Company SEC filings and CSFB Analysis.
Note: “Normalized” Cash Investment does not include stock or cash spent on acquisition of web technology companies with little or no cash earnings
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Table 5
Barnes and Noble’s Accumulated Cash Investments, or Invested Capital
in millions, 1Q97  to present

1Q97 2Q97 3Q97 4Q97 1Q98 2Q98 3Q98 4Q98 1Q99 2Q99 3Q99
Assets 4/27/96 7/27/96 10/26/96 2/1/97 5/3/97 8/2/97 11/1/97 1/31/98 5/2/98 8/1/98 10/31/98

  Cash 9.3        16.6      19.0      12.4      10.3      8.8        11.8      12.7      10.8      9.6        10.6      
  Excess cash 4.3        11.6      14.0      7.4        5.3        3.8        6.8        7.7        5.8        4.6        5.6        
  Required cash 5.0        5.0        5.0        5.0        5.0        5.0        5.0        5.0        5.0        5.0        5.0        
  Receivables 42.0      44.5      61.4      45.6      40.4      47.0      63.5      43.9      30.0      39.4      66.2      
  Inventory 705.6    682.7    827.8    732.2    731.5    733.3    936.9    852.1    856.6    821.3    1,056.4 
  LIFO reserve 7.8        6.4        6.0        8.8        8.8        8.3        7.3        5.1        4.4        3.6        2.9        
  Prepaid expenses and other current assets45.7      51.2      42.6      76.7      76.7      86.9      88.9      68.9      99.2      92.7      72.9      
Curent Assets 806.1    789.8    942.8    868.3    862.4    880.5    1,101.6 975.0    995.1    962.1    1,203.4 

  Accounts payable 348.0    323.0    477.9    373.3    364.2    394.0    555.6    459.8    432.7    392.3    623.9    
  Other current liabilities 180.1    182.6    187.4    240.9    209.2    191.3    218.2    253.1    215.5    201.2    182.0    
Current Liabilities 528.0    505.6    665.3    614.3    573.3    585.3    773.8    712.8    648.2    593.6    805.9    

Net Working Capital 278.1    284.2    277.5    254.0    289.0    295.2    327.9    262.1    346.9    368.5    397.4    

  Net P,P&E 358.8    387.9    421.6    434.8    444.0    450.8    458.1    482.1    479.9    500.2    524.5    
  Present value of operating leases 1,346.9 1,426.3 1,505.8 1,585.2 1,617.0 1,648.9 1,680.8 1,712.6 1,744.5 1,776.4 1,808.2 
  Intangible assets, net 96.0      95.2      94.2      93.5      92.7      91.9      91.1      90.2      89.4      88.6      87.8      
  Other noncurrent assets 59.1      59.4      65.1      51.4      51.6      59.2      59.4      41.2      40.7      42.5      40.8      
After-tax asset writedown 80.4      80.4      80.4      80.4      80.4      80.4      80.4      80.4      80.4      80.4      80.4      
Fixed Assets 1,941.3 2,049.2 2,167.1 2,245.3 2,285.7 2,331.2 2,369.8 2,406.7 2,435.0 2,488.2 2,541.8 

Invested capital 2,219.3 2,333.4 2,444.6 2,499.4 2,574.8 2,626.4 2,697.6 2,668.8 2,781.9 2,856.7 2,939.2 

Source: Company SEC filings and CSFB Analysis.
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Table 6
Barnes and Noble’s Cash Earnings, or Net Operating Profit After Taxes
in millions, 1Q97  to present

1Q97 2Q97 3Q97 4Q97 1Q98 2Q98 3Q98 4Q98 1Q99 2Q99 3Q99
4/27/96 7/27/96 10/26/96 2/1/97 5/3/97 8/2/97 11/1/97 1/31/98 5/2/98 8/1/98 10/31/98

Net sales 508.8     524.3     532.6     1,231.2  595.7     617.7     614.8     619.8     666.3     675.0     674.1     
Cost of sales, buying and occupancy 386.6     394.4     397.8     840.5     450.8     461.8     452.9     419.8     492.1     492.7     487.7     
Gross income 122.2     129.9     134.7     390.7     144.9     155.9     161.9     200.0     174.2     182.3     186.4     

Selling and administrative expenses  104.2     105.2     110.0     221.0     120.2     126.2     129.1     90.2       149.6     160.6     160.5     
Depreciation and amortization 13.6       14.3       15.5       33.6       17.7       18.9       19.7       3.4         21.9       22.8       24.7       

Pre-opening expenses 4.5         4.9         4.6         (1.1)        3.9         3.4         3.1         7.3         2.6         2.3         2.0         
Total operating expenses 122.3     124.3     130.1     253.5     141.8     148.5     151.9     100.8     174.1     185.7     187.2     

Adjusted EBIT (0.1)        5.6         4.6         137.2     3.1         7.4         10.0       99.1       0.1         (3.4)        (0.8)        

+ Goodwill amortization -         -         -         -         -         -         -         -         -         -         -         
Adjusted EBITA (0.1)        5.6         4.6         137.2     3.1         7.4         10.0       99.1       0.1         (3.4)        (0.8)        

+ Interest expense of capitalized operating leases 25.4       26.9       28.5       30.1       31.7       32.3       33.0       33.6       34.3       34.9       35.5       
Net Adjustment for Capitalized Expenses 25.4       26.9       28.5       30.1       31.7       32.3       33.0       33.6       34.3       34.9       35.5       

Adjusted Net Operating Profit 25.2       32.6       33.1       167.3     34.8       39.8       43.0       132.7     34.3       31.5       34.7       

+ Decrease in LIFO reserve 0.5         1.4         0.4         (2.8)        -         0.5         1.0         2.2         0.8         0.8         0.8         
Change in Capitalized Expenses 0.5         1.4         0.4         (2.8)        -         0.5         1.0         2.2         0.8         0.8         0.8         

Net Operating Profit Before Taxes 24.7       31.2       32.7       170.1     34.8       39.3       42.0       130.5     33.6       30.7       33.9       

Income tax provision (3.1)        (1.8)        (2.4)        52.2       (2.7)        (0.9)        0.0         33.7       (2.3)        (4.0)        (3.2)        
+ Net tax impact from interest 2.9         3.6         3.4         3.3         3.4         3.4         3.5         3.1         2.0         2.2         2.4         
+ Tax benefit from capitalization of operating leases 8.9         9.4         10.0       10.5       11.1       11.3       11.5       11.8       12.0       12.2       12.4       
- Increase deferred taxes -         -         -         -         -         -         -         -         -         -         -         
Cash operating taxes 8.7         11.2       10.9       66.1       11.8       13.8       15.1       48.7       11.7       10.4       11.7       

Net Operating Profit After Taxes 16.0       20.0       21.8       104.0     23.0       25.5       26.9       81.9       21.9       20.3       22.3       

Source: Company SEC filings and CSFB Analysis.
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Table 7
Summary of Barnes and Noble’s Cash Earnings and Investments
in millions, 1Q97  to present

1Q97 2Q97 3Q97 4Q97 1Q98 2Q98 3Q98 4Q98 1Q99 2Q99 3Q99
4/27/96 7/27/96 10/26/96 2/1/97 5/3/97 8/2/97 11/1/97 1/31/98 5/2/98 8/1/98 10/31/98

Quarterly Cash Earnings 16.0     20.0     21.8      104.0   23.0     25.5     26.9     81.9     21.9     20.3     22.3      

Quarterly Changes:

Investment in net working capital (47.5)   (6.1)     6.7        23.4     (35.0)   (6.1)     (32.7)   65.7     (84.8)   (21.6)   (28.9)     

Investment in fixed plant (126.2) (107.9) (117.9)   (78.2)   (40.4)   (45.5)   (38.6)   (36.9)   (28.3)   (53.2)   (53.6)     

Quarterly Cash Investment (173.7) (114.1) (111.2)   (54.7)   (75.4)   (51.6)   (71.2)   28.8     (113.1) (74.8)   (82.5)     

Free Cash Flow (157.7) (94.1)   (89.5)     49.2     (52.4)   (26.1)   (44.3)   110.7   (91.1)   (54.5)   (60.3)     

Trailing Twelve Months:

Receivables (10.1)   (4.2)     5.7        3.5       1.6       (2.5)     (2.1)     1.7       10.4     7.6       (2.7)       
Inventory & LIFO reserve (194.5) (161.3) (40.0)     7.7       (26.9)   (52.5)   (110.4) (116.2) (120.7) (83.4)   (115.1)   

(16.0)   (19.4)   5.1        (27.2)   (31.0)   (35.7)   (46.3)   7.8       (22.5)   (5.8)     16.0      
Accounts payable 58.1     40.9     (63.1)     (42.4)   16.2     71.0     77.7     86.5     68.5     (1.7)     68.3      
Other current liabilities 57.9     64.3     63.3      34.9     29.1     8.7       30.7     12.1     6.4       10.0     (36.1)     

Investment in net working capital (104.5) (79.7)   (29.0)     (23.5)   (11.0)   (11.0)   (50.4)   (8.1)     (57.8)   (73.3)   (69.6)     

Investment in fixed plant (360.4) (400.3) (455.7)   (430.2) (344.5) (282.0) (202.6) (161.4) (149.3) (157.0) (172.0)   

Cash Investments Inflow (Outflow) (384.4) (399.6) (404.3)   (453.7) (355.5) (293.0) (253.0) (169.4) (207.1) (230.3) (241.6)   
Cash Earnings Inflow (Outflow) 134.2   138.2   143.0    161.7   168.7   174.2   179.4   157.3   156.2   151.0   146.4    

Free Cash Flow (250.2) (261.4) (261.3)   (292.0) (186.7) (118.8) (73.6)   (12.1)   (50.9)   (79.3)   (95.3)     

Prepaid expenses and other current 
assets

Source: Company SEC filings and CSFB Analysis.
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Table 8
Yahoo!’s Accumulated Cash Investments, or Invested Capital
in millions, 1996  to present

4Q/96 1Q/97 2Q/97 3Q/97 4Q/97 1Q/98 2Q/98 3Q/98 4Q/98
12/31/96 3/31/97 6/30/97 9/30/97 12/31/97 3/31/98 6/30/98 9/31/98 12/31/98

Cash and cash equivalents 31.9        33.2        61.6        55.8        62.5        45.0        89.3        161.9      482.4      
Short-term investments 60.7        56.6        37.3        42.7        27.8        71.9        53.9        226.7      -          
Long-term investments 9.7          5.1          -          4.0          16.7        7.6          4.1          61.9        41.3        

Actual cash and ST investments 102.3      94.9        98.9        102.5      107.0      124.5      147.2      450.5      523.8      
Excess cash 97.3        89.9        93.9        97.5        102.0      119.5      142.2      445.5      518.8      
Required cash 5.0          5.0          5.0          5.0          5.0          5.0          5.0          5.0          5.0          
Accounts receivable 4.6          4.9          6.7          8.3          11.0        13.0        16.8        19.8        24.8        
Prepaid expense 0.4          4.7          3.9          7.2          5.9          4.8          4.2          3.7          -          

Curent Assets 10.0        14.6        15.6        20.5        21.9        22.7        26.0        28.5        29.8        

Accounts payable 1.0          1.0          0.8          1.9          4.7          4.3          4.5          5.8          6.5          
Accrued expenses and other current liabilities 4.4          4.1          6.5          8.0          12.5        17.8        19.5        22.6        39.6        
Deferred revenue 1.2          1.2          1.8          4.3          4.9          10.1        18.5        28.6        38.3        

Current Liabilities 6.6          6.3          9.1          14.2        22.0        32.2        42.5        57.0        84.4        

Net Working Capital 3.4          8.3          6.6          6.4          (0.2)         (9.5)         (16.5)       (28.5)       (54.6)       

Net P,P&E 2.2          2.8          3.3          4.2          7.0          8.0          9.0          10.8        15.2        
Present Value of Oper Leases 0.9          3.1          5.3          7.5          9.7          9.7          9.7          9.7          9.7          

Investment in Yahoo! Japan 0.7       0.8       0.9       1.2       2.8       2.9       2.9       2.9       2.9       
Other -          2.6          2.1          2.3          8.1          7.2          11.5        9.8          55.2        
Written-off in-process R&D from Viaweb -          -          -          -          -          -          44.1        44.1        44.1        
Accumulated goodwill amortization from Viaweb -          -          -          -          -          -          0.1          0.5          0.5          

21.5        21.5        21.5        21.5        21.5        21.5        21.5        

-          -          -          64.7        64.7        64.7        64.7        64.7        64.7        

-          -          -          -          -          -          -          30.3        30.3        

-          -          -          -          -          -          -          -          12.4        

Fixed Assets 3.9          9.3          33.0        101.4      113.8      114.0      163.4      194.2      256.5      

Invested capital 7.3          17.6        39.6        107.7      113.7      104.5      146.9      165.7      201.9      

Phantom goodwill from buyout of Visa's interest in 
Yahoo! Marketplace 
Phantom goodwill from pooling acquisition of 
Four11
Phantom goodwill from pooling acquisition of 
WebCal
Phantom goodwill from pooling acquisition of 
Yoyodyne

Source: Company SEC filings and CSFB Analysis.
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Table 9
Yahoo!’s Cash Earnings, or Net Operating Profit After Taxes
in millions, 1996  to present

1Q/97 2Q/97 3Q/97 4Q/97 1Q/98 2Q/98 3Q/98 4Q/98
3/31/97 6/30/97 9/30/97 12/31/97 3/31/98 6/30/98 9/31/98 12/31/97

Net revenue 9.5          13.5        17.3        27.1        30.2        41.2        53.6        76.4        
Cost of revenue 1.2          2.0          2.0          4.1          3.9          4.7          5.6          7.9          

Gross income 8.3          11.5        15.3        23.0        26.3        36.5        48.0        68.5        

Sales and marketing 6.6          8.7          11.2        17.5        16.1        20.0        22.9        30.5        
Product development 1.9          2.1          2.6          4.6          4.5          5.0          5.7          7.1          
General and administrative 1.2          1.5          1.4          2.5          2.0          2.2          2.4          3.6          

Total operating expenses 9.6          12.2        15.1        24.6        22.6        27.3        31.0        41.2        

Adjusted EBIT (1.4)         (0.8)         0.2          (1.6)         3.7          9.2          17.0        27.3        

Goodwill amortization -          -          -          -          -          0.1          0.4          0.4          
Adjusted EBITA (1.4)         (0.8)         0.2          (1.6)         3.7          9.3          17.3        27.7        

+ Interest expense of capitalized operating leases 0.1          0.1          0.8          0.8          0.8          0.8          0.8          0.8          
Net Adjustment for Capitalized Expenses 0.1          0.1          0.8          0.8          0.8          0.8          0.8          0.8          

Net Operating Profit Before Taxes (1.3)         (0.7)         1.0          (0.8)         4.4          10.1        18.1        28.5        

Income tax provision 0.0          (0.0)         -          -          1.1          3.1          5.6          8.1          
+ Net tax impact from interest (0.5)         (0.4)         (0.4)         (0.4)         (0.5)         (0.6)         (1.8)         (2.1)         
+ Tax benefit from capitalization of operating leases 0.0          0.0          0.3          0.3          0.3          0.3          0.3          0.3          
+ Tax benefit from minority interest (0.1)         (0.1)         (0.1)         (0.0)         (0.1)         (0.0)         (0.0)         0.1          
- Increase deferred taxes -          -          -          -          -          -          -          -          
Cash Operating Taxes (0.5)         (0.5)         (0.2)         (0.2)         0.8          2.6          4.0          6.4          

Net Operating Profit After Taxes (0.8)         (0.2)         1.2          (0.7)         3.7          7.5          14.1        22.1        

Source: Company SEC filings and CSFB Analysis.
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Table 10
Summary of Yahoo!’s Cash Earnings and Investments
in millions, 1996  to present

1Q/97 2Q/97 3Q/97 4Q/97 1Q/98 2Q/98 3Q/98 4Q/98
3/31/97 6/30/97 9/30/97 12/31/97 3/31/98 6/30/98 9/31/98 12/31/97

Quarterly Cash Earnings (0.7)         0.0          1.1          (0.7)         3.7          7.5          14.1        22.1        

Quarterly Changes:

Investment in net working capital 4.9          (1.7)         (0.2)         (6.5)         (9.3)         (7.0)         (12.0)       (26.1)       
Investment in fixed assets 2.8          2.7          3.1          5.0          1.0          1.0          1.8          4.4          
Acquisitions 2.7          21.0        65.2        7.4          (0.8)         48.5        28.9        57.9        

Total Investment 10.3        22.0        68.2        5.9          (9.2)         42.4        18.7        36.2        

Free cash flow (11.0)       (21.9)       (67.1)       (6.6)         12.9        (35.0)       (4.6)         (14.1)       

Quarterly NOPAT (0.7)         0.0          1.1          (0.7)         3.7          7.5          14.1        22.1        
Normalized Cash Investment Inflow (Outflow) 7.7          0.9          2.9          (1.5)         (8.3)         (6.0)         (10.2)       (21.7)       

Normalized Free Cash Flow (8.3)         (0.9)         (1.8)         0.9          12.0        13.5        24.3        43.8        

Trailing Twelve Months:

Cash Earnings Inflow (Outflow) (5.7)         (3.7)         (0.6)         (0.2)         4.2          11.6        24.6        47.4        
Normalized Cash Investment Inflow (Outflow) (7.8)         (8.4)         (11.3)       (10.0)       6.0          13.0        26.1        46.3        

Normalized Free Cash Flow (13.5)       (12.1)       (11.9)       (10.2)       10.2        24.6        50.7        93.6        

Source: Company SEC filings and CSFB Analysis.
Note: Normalized Cash Investment does not include stock or cash spent on acquisition of web technology companies with little or no cash earnings
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Table 11
New York Times’ Accumulated Cash Investments, or Invested Capital
in millions, 1Q97  to present

1Q97 2Q97 3Q97 4Q97 1Q98 2Q98 3Q98
3/31/97 6/30/97 9/30/97 12/31/97 3/31/98 6/30/98 9/30/98

  Cash 45.8          38.5          37.8          106.8        65.7          42.2          31.8          
  Excess cash 40.8          33.5          32.8          101.8        60.7          37.2          26.8          
  Required cash 5.0            5.0            5.0            5.0            5.0            5.0            5.0            

Accounts receivable, net 295.5        302.3        312.6        331.3        341.6        325.2        310.3        
Inventories 37.7          31.7          30.2          32.1          38.1          36.9          34.6          
Deferred subscription costs -            -            -            -            -            -            -            
Other current assets 90.3          89.8          93.8          145.6        150.0        115.0        115.0        

Curent Assets 428.5        428.8        441.5        514.0        534.8        482.1        464.9        

Accounts payable 199.9        175.3        186.1        189.6        168.1        172.9        174.7        
Payrolls 73.9          82.7          96.1          103.5        69.1          75.8          83.2          
Accrued expenses 259.8        236.3        233.0        217.7        249.9        166.0        152.9        
Federal income taxes -            -            -            -            -            -            -            
Unexpired subscriptions 89.2          83.2          85.9          82.6          87.1          80.4          82.4          

Current Liabilities 622.7        577.4        601.0        593.5        574.1        495.1        493.1        

Net Working Capital (194.2)       (148.7)       (159.5)       (79.4)         (39.3)         (13.0)         (28.2)         

Investment in joint venture 137.0     137.1     137.3     133.1     135.7     130.8     128.3     
Net PP&E 1,393.5  1,397.3  1,383.9  1,366.9  1,344.4  1,325.6  1,340.6  
Intangible assets acquired 1,028.2  1,013.6  1,006.8  993.2     985.1     978.4     970.4     
Accumulated amortization 189.9     198.6     204.4     210.8     218.9     225.7     233.7     
Other intangible assets acquired 394.7     392.1     389.7     384.5     379.3     374.2     369.7     
Accumulated amortization 27.5       31.8       38.7       44.0       49.2       54.2       59.1       
Miscellaneous assets 140.8     133.4     138.9     145.5     155.2     152.4     153.5     
Present value of operating leases 51.2       51.5       51.9       52.3       52.3       52.3       52.3       

Fixed Assets 3,362.8     3,355.3     3,351.7     3,330.3     3,320.1     3,293.7     3,307.7     

Invested capital 3,168.6     3,206.7     3,192.2     3,250.9     3,280.8     3,280.7     3,279.5     

Source: Company SEC filings and CSFB Analysis.
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Table 12
New York Times’Cash Earnings, or Net Operating Profit After Taxes
in millions, 1Q97  to present

1Q97 2Q97 3Q97 4Q97 1Q98 2Q98 3Q98
3/31/97 6/30/97 9/30/97 12/31/97 3/31/98 6/30/98 9/30/98

Total revenues 692.5      721.9      683.6      768.4      722.6      749.2      682.7      

Cost of sales 341.3      335.9      350.0      385.1      363.3      358.2      357.7      

Gross income 351.2      386.1      333.6      383.3      359.3      391.0      325.0      

Selling, general and administrative expenses 249.9      258.7      242.2      248.2      242.9      245.9      223.6      

Adjusted EBIT 101.3      127.3      91.3        135.2      116.4      145.1      101.4      

+ Goodwill amortization 9.9          12.9        12.7        11.7        13.3        11.8        13.0        
Adjusted EBITA 111.1      140.3      104.0      146.9      129.7      156.9      114.4      

+ Interest expense of capitalized operating leases 1.0          1.0          1.0          1.0          1.0          1.0          1.0          
Net Adjustment for Capitalized Expenses 1.0          1.0          1.0          1.0          1.0          1.0          1.0          

Adjusted Net Operating Profit 112.1      141.3      105.0      147.9      130.8      157.9      115.4      

Change in other reserves -          -          -          -          -          -          -          
Income Equivalents -          -          -          -          -          -          -          

Net Operating Profit Before Taxes 112.1      141.3      105.0      147.9      130.8      157.9      115.4      

Income tax provision 42.4        34.1        36.8        61.8        50.6        63.8        41.4        
+ Net tax impact from interest 2.9          4.0          4.1          3.7          3.6          3.7          3.6          
+ Tax benefit from capitalization of operating leases 0.4          0.4          0.4          0.4          0.4          0.4          0.4          
+ Net tax impact of non-operating charges/gains (0.5)         (1.1)         (1.2)         (5.8)         (3.1)         (4.2)         (1.9)         
- Increase deferred taxes 0.1          (33.6)       (0.2)         31.8        0.7          (2.7)         4.6          
Cash operating taxes 45.1        70.9        40.3        28.3        50.7        66.3        38.9        

Net Operating Profit After Taxes 67.0        70.4        64.8        119.7      80.1        91.6        76.5        

Source: Company SEC filings and CSFB Analysis.
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Table 13
Summary of New York Times’Cash Earnings and Investments
in millions, 1Q97  to present

1Q97 2Q97 3Q97 4Q97 1Q98 2Q98 3Q98
3/31/97 6/30/97 9/30/97 12/31/97 3/31/98 6/30/98 9/30/98

Quarterly Cash Eaarnings 251.0      263.1      322.1      321.9      334.9      356.1      367.9      

Quarterly Changes:

Investment in net working capital 34.0        (45.5)       10.8        (80.1)       (40.1)       (26.3)       15.2        
Investment in fixed assets (43.3)       7.5          3.7          21.4        10.2        26.4        (14.0)       

Total Cash Investment (9.3)         (38.0)       14.5        (58.7)       (30.0)       0.1          1.2          

Free Cash Flow 241.7      225.0      336.6      263.2      305.0      356.3      369.1      

Trailing Twelve Months:

Investment in net working capital 107.1      2.8          (6.5)         (80.7)       (154.9)     (135.7)     (131.3)     
Iinvestment in fixed assets (162.6)     (116.7)     (22.1)       (10.9)       42.6        61.6        43.9        

Total Cash Investment Inflow (Outflow) (55.5)       (113.9)     (28.6)       (91.6)       (112.2)     (74.0)       (87.3)       
Cash Earnings Inflow (Outflow) 251.0      263.1      322.1      321.9      334.9      356.1      367.9      

Free Cash Flow 195.5      149.2      293.5      230.3      222.7      282.1      280.6      

Source: Company SEC filings and CSFB Analysis.
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Table 14
Wal-Mart’s Accumulated Cash Investments, or Invested Capital
in millions, 1Q97  to present

1Q97 2Q97 3Q97 4Q97 1Q98 2Q98 3Q98 4Q98 1Q99 2Q99 3Q99
Assets 4/30/96 7/31/96 10/31/96 1/31/97 4/30/97 7/31/97 10/31/97 1/31/98 4/30/98 7/31/98 10/31/98

Cash 32              24              76              883            726            930            728            1,447         771            884            1,009         
  Excess cash 27              19              71              878            721            925            723            1,442         766            879            1,004         
  Required cash 5                5                5                5                5                5                5                5                5                5                5                
  Receivables 908            879            1,171         845            854            919            1,310         976            1,009         1,008         1,401         
  Inventory 16,213       16,375       19,044       15,897       15,919       16,397       19,303       16,497       17,512       17,617       20,620       
  LIFO reserve 307            304            300            296            309            322            335            348            361            374            387            
  Prepaid expenses and other 626            680            733            368            334            288            293            432            398            428            488            
Curent Assets 18,059       18,243       21,253       17,411       17,421       17,931       21,246       18,258       19,285       19,432       22,901       

  Accounts payable 7,375         7,204         9,367         7,628         7,747         7,885         10,518       9,126         9,765         9,844         11,424       
  Other current liabilities 2,720         2,641         3,698         2,711         4,251         3,376         3,794         4,193         4,260         4,227         5,953         
Current Liabilities 10,095       9,845         13,065       10,339       11,998       11,261       14,312       13,319       14,025       14,071       17,377       

Net Working Capital 7,964         8,398         8,188         7,072         5,423         6,670         6,934         4,939         5,260         5,361         5,524         

  Net P,P&E 17,539       17,878       18,146       18,333       18,495       18,773       20,708       21,469       21,815       22,254       23,041       
  Net capitalized leases 1,800         1,893         1,903         1,991         1,984         1,974         2,052         2,137         2,189         2,144         2,250         
  Present value of operating leases 2,867         2,848         2,829         2,809         2,772         2,735         2,698         2,661         2,661         2,661         2,661         
  Other fixed assets 1,131         1,169         1,134         1,287         1,465         1,392         1,778         2,426         2,350         2,539         2,430         
Fixed Assets 23,337       23,788       24,012       24,420       24,716       24,874       27,236       28,693       29,015       29,598       30,382       

Invested capital 31,302       32,186       32,200       31,492       30,139       31,544       34,170       33,632       34,275       34,959       35,906       

Source: Company SEC filings and CSFB Analysis.
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Table 15
Wal-Mart’s Cash Earnings, or Net Operating Profit After Taxes
in millions, 1Q97  to present

1Q97 2Q97 3Q97 4Q97 1Q98 2Q98 3Q98 4Q98 1Q99 2Q99 3Q99
4/30/96 7/31/96 10/31/96 1/31/97 4/30/97 7/31/97 10/31/97 1/31/98 4/30/98 7/31/98 10/31/98

   Net sales 22,772    25,587    25,644    30,856    25,409    28,386    28,777    35,386    29,819    33,521    33,509    
   Other income, net 229         257         433         368         275         313         341         412         338         359         415         
 Total revenues 23,001    25,844    26,077    31,224    25,684    28,699    29,118    35,798    30,157    33,880    33,924    

Cost of sales 18,064    20,376    20,450    24,773    20,127    22,478    22,680    28,153    23,526    26,422    26,380    
Gross income 4,937      5,468      5,627      6,451      5,557      6,221      6,438      7,645      6,631      7,458      7,544      

3,810      4,130      4,329      4,519      4,333      4,767      4,958      5,300      5,073      5,577      5,691      

Adjusted EBIT 1,127      1,338      1,298      1,932      1,224      1,454      1,480      2,345      1,558      1,881      1,853      

+ Goodwill amortization -          -          -          -          -          -          -          -          -          -          -          
Adjusted EBITA 1,127      1,338      1,298      1,932      1,224      1,454      1,480      2,345      1,558      1,881      1,853      

+ Interest expense of capitalized operating leases 231         229         228         226         225         222         219         216         213         213         213         
Net Adjustment for Capitalized Expenses 231         229         228         226         225         222         219         216         213         213         213         

Adjusted Net Operating Profit 1,358      1,567      1,526      2,158      1,449      1,676      1,699      2,561      1,771      2,094      2,066      

Change in LIFO reserve -          -          -          -          -          -          -          -          -          -          -          
Change in other reserves -          -          -          -          -          -          -          -          -          -          -          
Income Equivalents -          -          -          -          -          -          -          -          -          -          -          

Net Operating Profit Before Taxes 1,358      1,567      1,526      2,158      1,449      1,676      1,699      2,561      1,771      2,094      2,066      

Income tax provision 336         414         402         642         383         467         474         791         505         627         611         
+ Net tax impact from interest 77           76           74           68           66           67           69           72           68           65           71           
+ Tax benefit from capitalization of operating leases 81           80           80           79           79           78           77           76           75           75           75           
+ Tax benefit from minority interest -          -          -          -          6             22           11           12           11           -          -          
- Increase deferred taxes -          -          -          -          -          -          -          -          -          -          -          
Cash operating taxes 494         571         556         789         533         634         631         951         658         766         756         

Net Operating After Taxes 864         997         970         1,369      915         1,042      1,068      1,610      1,113      1,328      1,310      

Operating, selling and general and administrative 
expenses

Source: Company SEC filings and CSFB Analysis.
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Table 16
Summary of Wal-Mart’s Cash Earnings and Investments
in millions, 1Q97  to present

1Q97 2Q97 3Q97 4Q97 1Q98 2Q98 3Q98 4Q98 1Q99 2Q99 3Q99
4/30/96 7/31/96 10/31/96 1/31/97 4/30/97 7/31/97 10/31/97 1/31/98 4/30/98 7/31/98 10/31/98

Quarterly Cash Eaarnings 864          997         970         1,369       915          1,042       1,068        1,610        1,113        1,328        1,310        

Quarterly Changes:

Investment in net working capital 935          (433)        210         1,116       1,649       (1,247)     (264)         1,995        (321)         (101)         (163)         
Investment in fixed assets (241)        (451)        (224)        (409)        (296)        (158)        (2,362)      (1,457)      (322)         (583)         (784)         

Total Cash Investment 694          (884)        (14)          707          1,353       (1,405)     (2,626)      538           (643)         (684)         (947)         

Free Cash Flow 170          1,881      984         662          (438)        2,447       3,694        1,072        1,756        2,012        2,257        

Trailing Twelve Months:

Investment inflow (outflow) in:
Receivables (85)          (21)          41           8              54            (40)          (139)         (131)         (155)         (89)           (91)           
Inventory + LIFO reserve (1,479)     (1,238)     (658)        107          292          (41)          (294)         (652)         (1,645)      (1,272)      (1,369)      
Prepaid expenses and other 16            (112)        (67)          38            292          392          440           (64)           (64)           (140)         (195)         

Investment inflow (outflow) in:
Accounts payable (1,421)     (766)        (837)        (1,186)     (372)        (681)        (1,151)      (1,498)      (2,018)      (1,959)      (906)         
Other current liabilities (551)        (279)        (1,089)     (488)        (1,531)     (735)        (96)           (1,482)      (9)             (851)         (2,159)      

Investment in net working capital 424          (326)        1,242      1,827       2,541       1,728       1,254        2,133        163           1,309        1,410        

Iinvestment in fixed assets (2,211)     (2,080)     (1,314)     (1,324)     (1,379)     (1,086)     (3,224)      (4,272)      (4,298)      (4,724)      (3,146)      

Total Cash Investment Inflow (Outflow) (1,787)     (2,405)     (71)          503          1,162       641          (1,970)      (2,139)      (4,135)      (3,415)      (1,736)      
Cash Earnings Inflow (Outflow) 3,951       4,026      4,083      4,200       4,251       4,296       4,395        4,636        4,833        5,119        5,360        

Free Cash Flow 2,164       1,620      4,011      4,703       5,413       4,938       2,424        2,497        698           1,704        3,624        

Source: Company SEC filings and CSFB Analysis.
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Table 17
Wal-Mart’s Accumulated Cash Investments, or Invested Capital
in millions, 1972-1975

  Cash 2.0          2.2          2.2          3.2          
  Excess cash -          0.2          0.2          1.2          
  Required cash 2.0          2.0          2.0          2.0          
  Accounts receivable 0.4          1.1          1.2          1.4          
  Inventory 18.5        29.4        41.5        50.6        
  LIFO Reserve -          -          -          4.7          
  Prepaid Expenses 0.2          0.1          0.3          0.7          
Curent Assets 21.1        32.6        45.0        59.4        

  Accounts payable 6.8          8.0          13.3        14.1        
  Accrued liabilities 1.5          2.4          3.0          4.2          
  Income taxes payable 1.1          1.8          1.3          1.4          
Current Liabilities 9.5          12.1        17.7        19.7        

Net Working Capital 11.6        20.5        27.4        39.7        

  Net P,P&E 7.1          13.2        14.7        19.2        
  Present Value of Oper Leases 10.6        13.4        16.3        29.1        
  Other fixed assets 0.3          0.2          0.2          0.2          
Fixed Assets 18.0        26.8        31.1        48.4        

Invested capital 29.6        47.3        58.5        88.1        

1972 1973 1974 1975

Source: Company SEC filings and CSFB Analysis.
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Table 18
Wal-Mart’s Cash Earnings, or Net Operating Profit After Taxes
in millions, 1972 - 1975

   Net sales 78.0$         124.9$    167.6$    236.2$    
   Rentals from leased departments 0.7             1.1          1.4          1.8          
   Other income, net 0.2             0.5          0.4          0.7          
 Total Revenues 78.9           126.4      169.4      238.7      

Total COS 58.6           93.1        123.3      176.6      
Gross income 20.3           33.4        46.0        62.1        

-S, G & A 14.3           23.8        33.0        48.1        
Operating Expenses 14.3           23.8        33.0        48.1        

Adjusted EBIT 6.0             9.5          13.0        14.0        
+ Goodwill Amortization -            -          -          -          
Adjusted EBITA 6.0             9.5          13.0        14.0        

+ Interest expense of capitalized operating leases 0.9             1.1          1.3          2.4          
Net Adjustment for Capitalized Expenses 0.9             1.1          1.3          2.4          

Adjusted Net Operating Profit 6.9             10.6        14.3        16.4        

Change in LIFO Reserve -            -          -          4.7          
Change in Other Reserves -            -          -          -          

Income Equivalents -            -          -          4.7          

Net Operating Profit Before Taxes 6.9             10.6        14.3        21.1        
5.6             8.9          11.9        12.2        

Income Tax Provision 2.7             4.3          5.7          5.9          
+ Net Tax Impact From Interest 0.2             0.3          0.5          0.8          
+ Tax Benefit from Capitalization of Op Leases 0.4             0.5          0.6          1.1          
- Increase Deferred Taxes -            0.2          0.2          0.3          
Cash Operating Taxes 3.3             4.9          6.6          7.5          

Net Operating Profit After Taxes 3.6             5.7          7.7          13.6        

1972 1973 1974 1975

Source: Company SEC filings and CSFB Analysis.
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Table 19
Summary of Wal-Mart’s Cash Earnings and Investments
in millions, 1973 - 1975

Investment inflow (outflow) in:
Receivables (0.7)         (0.1)         (0.2)         
Inventory + LIFO reserve (11.0)       (12.0)       (13.8)       
Prepaid expenses and other 0.1          (0.3)         (0.4)         

Investment inflow (outflow) in:
Accounts payable 1.2          5.3          0.8          

   Accrued liabilities 0.8          0.7          1.1          
   Income taxes payable 0.6          (0.4)         0.1          

Investment in net working capital (8.9)         (6.9)         (12.3)       

Iinvestment in fixed assets (8.8)         (4.3)         (17.3)       

Total Cash Investment Inflow (Outflow) (17.7)       (11.2)       (29.6)       
Cash Earnings Inflow (Outflow) 5.7          7.7          13.6        

Free Cash Flow (11.9)       (3.5)         (16.0)       

1973 1974 1975

Source: Company SEC filings and CSFB Analysis.
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Table 20
Delll’s Accumulated Cash Investments, or Invested Capital
in millions, 1997 to present

Q1/98 Q2/98 Q3/98 Q4/98 Q1/99 Q2/99 Q3/99 Q4/99
5/4/97 8/3/97 11/2/97 2/1/98 5/3/98 8/2/98 11/1/98 1/29/99

  Cash and marketable securities 1442 1515 1615 1844 2409 2618 2797 3181
  Excess cash 1437 1510 1610 1839 2404 2613 2792 3176
  Required cash 5 5 5 5 5 5 5 5
  Accounts receivable 991 1133 1350 1486 1536 1800 2157 2094
  Inventory 266 273 301 233 254 288 281 273
  Other 280 331 341 349 349 394 680 791
Curent Assets 1542 1742 1997 2073 2144 2487 3123 3163

  Accounts payable 1146 1285 1488 1643 1727 1928 2313 2397
  Accrued and other 707 778 891 1054 996 1209 1345 1298
  Income taxes 0 0 0 0 0 0 0 0
Current Liabilities 1853 2063 2379 2697 2723 3137 3658 3695

Net Working Capital -311 -321 -382 -624 -579 -650 -535 -532

  Net P,P&E 252 288 301 342 391 446 511 523
  Present Value of Oper Leases 78 76 74 72 72 72 72 72
  Other 12 12 13 14 15 14 16 15
Fixed Assets 342 376 388 428 478 532 599 610

Invested capital 31 55 6 -196 -101 -118 64 78

Source: Company SEC filings and CSFB Analysis.
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Table 21
Dell’s Cash Earnings, or Net Operating Profit After Taxes
in millions, 1997 to present

Q1/98 Q2/98 Q3/98 Q4/98 Q1/99 Q2/99 Q3/99 Q4/99
5/4/97 8/3/97 11/2/97 2/1/98 5/3/98 8/2/98 11/1/98 1/29/99

Net revenue 2,588       2,814       3,188       3,737       3,920       4,331       4,818       5,173       
Cost of revenue 2,030       2,190       2,471       2,914       3,047       3,346       3,732       4,012       

Gross income 558          624          717          823          873          985          1,086       1,161       

Selling, general and administrative 240          280          312          370          388          436          471          492          
Research, development and engineering 41            48            59            56            56            66            76            74            

Total operating expenses 281          328          371          426          444          502          547          566          

Adjusted EBIT 277          296          346          397          429          483          539          595          

Goodwill Amortization -          -          -          -          -          -          -          -          
Adjusted EBITA 277          296          346          397          429          483          539          595          

Interest Expense of Cap O L 2              2              2              2              2              2              2              2              
Net Adjustment for Capitalized Expenses 2              2              2              2              2              2              2              2              

Net Operating Profit Before Taxes 279          298          348          399          431          485          541          597          

Income Tax Provision 89            96            111          128          131          148          164          182          
+ Net Tax Impact From Interest (4)            (5)            (5)            (5)            (2)            (4)            (3)            (4)            
+ Tax Benefit from Capitalization of Op Leases 1              1              1              1              1              1              1              1              
- Increase Deferred Taxes -          -          -          -          -          -          -          -          
Cash Operating Taxes 86            92            107          123          129          145          161          178          

Net Operating Profit After Taxes 193          206          241          275          302          340          379          418          

Source: Company SEC filings and CSFB Analysis.
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Table 22
Summary of Dell’s Cash Earnings and Investments
in millions, 1997 to present

Q1/98 Q2/98 Q3/98 Q4/98 Q1/99 Q2/99 Q3/99 Q4/99
5/4/97 8/3/97 11/2/97 2/1/98 5/3/98 8/2/98 11/1/98 1/29/99

Quarterly Cash Eaarnings 193          206          241          275          302          340          379          418         

Quarterly Changes:

Investment in net working capital 53            10            61            242          (45)          71            (115)        (3)            
Investment in fixed assets (16)          (34)          (12)          (40)          (50)          (54)          (67)          (11)          

Total Cash Investment 37            (24)          49            202          (95)          17            (182)        (14)          

Free cash flow 230          182          290          477          207          357          197          404         

Trailing Twelve Months:

Investment in net working capital 488          339          227          366          268          329          153          (92)          
Investment in fixed assets (62)          (80)          (78)          (102)        (136)        (156)        (211)        (182)        

Total Cash Investment 426          259          149          264          132          173          (58)          (274)        

NOPAT Inflow (Outflow) 627          724          820          915          1,024       1,158       1,296       1,439      
Free cash flow 1,052       983          969          1,179       1,156       1,331       1,238       1,165      

Source: Company SEC filings and CSFB Analysis.
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• This report introduces real options as a key addition to the valua-
tion toolbox.

• Real options offer a great way to wed strategic intuition with
analytical rigor—an increasingly important issue given the pace
of economic change.

• Real options complement the standard discounted cash flow
approach and add a meaningful dimension of flexibility.

• The real options approach is well suited to mirror the capital-
 options thinking into useable results. The
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Executive Summary

The rate of economic change is more rapid than ever. Emerging business mod-
els are challenging traditional ways of doing business. Newly unregulated mar-
kets are contributing to greater uncertainty. If-it-ain’t-broke-don’t-fix-it is giving
way to break-it-before-someone-else-does.

The breakneck pace of change and elevated uncertainty demand new ways of
strategic thinking and new tools for financial analysis. Real options are at the
core of such a strategic and financial framework.

We believe that real options will become an increasingly important tool in secu-
rity analysis. Real options provide the analytical flexibility that standard valuation
frameworks lack. The major points of our analysis are as follows:

• Real options defined. The real options approach applies financial option
theory—the best-known form is the Black-Scholes model—to real invest-
ments, such as manufacturing plants, line extensions, and R&D investments.
This approach provides important insights about businesses and strategic in-
vestments, insights that are more important than ever given the rapid pace
of economic change.

• The marriage of strategic intuition and analytical rigor. The real options ap-
proach is best viewed as a complement to standard DCF analysis. For those
comfortable with DCF, real options have substantial intuitive appeal. By
adding an important dimension of analytical flexibility, real options allow for a
better melding of strategic intuition and analytical rigor.

• Evolution of strategy and finance. Most traditional businesses can be valued
using DCF, as the general focus is optimization—doing things better today
than yesterday. Emerging businesses are best valued using real options, as
the focus is on “the next big thing.” As the strategic landscape evolves, so
too must the tools to evaluate it.

• Where real options apply. The real options approach is particularly relevant
when three elements are in place. The first is a smart management team, fo-
cused on creating, identifying, and exercising real options. Next are market-
leading businesses, which tend to get the best look at strategic opportunities
and can offer economies of scale and scope. Finally, uncertain markets are
where options are most valuable.

• Improving valuation thinking. We suggest that stocks of companies that par-
ticipate in highly uncertain markets are best viewed as a combination of the
discounted cash flow value of the current, known businesses plus a portfolio
of real options. This real option can be estimated by taking the difference
between the current equity value and the DCF value for the established
businesses.
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Do I dare?
Disturb the Universe?
In a minute there is time
For decisions and revisions
Which a minute can reverse

 —T.S. Eliot
 “The Love Song of J. Alfred Prufrock”

Introduction

 There is a growing gap between how the market is pricing some businesses—
especially those fraught with uncertainty—and the values generated by
traditional valuation models such as discounted cash flow (DCF). Managers and
investors instinctively understand that selected market valuations reflect a
combination of known businesses plus a value for opportunities that are to come.
Real options— a relatively new analytical tool—bridge this gap between hard
numbers and
intuition.
The real options approach applies financial option theory—the best known form
is the Black-Scholes model—to real investments, such as manufacturing plants,
line extensions, and R&D investments. This approach provides important in-
sights about businesses and strategic investments. These insights are more vital
than ever, given the rapid pace of economic change.

Real options are particularly important for businesses with a few key characteris-
tics. The first is smart and reputable management with access to capital. Manag-
ers must understand options, identify and create them, and appropriately
exercise them. This contrasts with business leaders focused on maintaining the
status quo or maximizing near-term accounting earnings. Businesses that are
market leaders are also attractive, as they often have the best information flow
and richest opportunities—often linked to economies of scale and scope. Finally,
real options are most applicable precisely where change is most evident.

Table 1
Real Options Thinking Is Most Applicable When You Have . . .

4 Smart Managers
• Reputable
• Access to capital
• Understand options thinking
• Clearly identify options
• Ability to exercise options

4 Market-Leading Businesses
• First call
• Economies of scale
• Economies of scope

4 Uncertain Markets
• Source
• Trend
• Evolution

Source: CSFB, Real Options, Martha Amram and Nalin Kulatilaka, Harvard Business School Press, 1999.

This report is broken into five parts. First, we provide a brief description of real
options and the underlying math. Next, we identify common real options and tie
the use of real options to strategic thinking. Third, we offer a specific analytical
framework. Fourth, we show how real options thinking aids in analyzing market
expectations. Finally, we look at a handful of real-world case studies.
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Real Options Defined

Real options analysis extends financial option theory to options on real, or nonfi-
nancial, assets. A financial option gives its owner the right—but not the obliga-
tion—to purchase or sell a security at a given price. Analogously, a company that
has a real option has the right—but not the obligation—to make a potentially
value-accretive investment. Investment examples include new plants, line exten-
sions, joint ventures, and licensing agreements.

This approach is best viewed as a complement to standard DCF. 1  For those
comfortable with the DCF model, real options have substantial intuitive appeal.
By adding an important dimension of analytical flexibility, real options allow for a
better melding of strategic intuition and analytical rigor. Further, as real option
pricing models rely heavily on financial market data, the framework is closely
aligned with the real world.2

There are three areas in particular where traditional DCF, most widely articulated
as the net present value rule (NPV)3, comes up short versus options theory:

• Flexibility. Flexibility is the ability to defer, abandon, expand, or contract an
investment. Because the NPV rule does not factor in the value of uncer-
tainty, it is inherently less robust than an options approach in valuing flexibil-
ity. For example, a company may choose to defer an investment for some
period of time until it has more information on the market. The NPV rule
would value that investment at zero, while the real options approach would
correctly allocate some value to that investment’s potential.

• Contingency. This is a situation when future investments are contingent on
the success of today’s investment. Managers may make investments to-
day—even those deemed to be NPV negative—to access future investment
opportunities. Traditional budgeting models inadequately value these option-
creating investments. Pharmaceutical company investments are a good ex-
ample. Future spending on drug development is often contingent on the
product clearing certain efficacy hurdles. This is valuable because invest-
ments can be made in stages, rather than all up-front.

• Volatility. Somewhat counterintuitively, investments with greater uncertainty
have higher option value. In standard finance, higher volatility means higher
discount rates and lower net present values. In options theory, higher volatil-
ity—because of asymmetric payoff schemes—leads to higher option value.4

In a sense, real options theory allows us to value the unimaginable. This
means that industries with high uncertainty—like the Internet—actually have
the most valuable options.

                                                  
1 In fact, real option value and DCF value are equal when one assumes that there are no changes in

managerial decisions across outcome ranges and that cash flow forecasts equal the average of an ex-
pected probability range.

2 Amram, Martha; Kulatilaka, Nalin, “Disciplined Decisions: Aligning Strategy with the Financial Markets,”
Harvard Business Review, January-February 1999.

3 The NPV rule compares current investment outlays to the present value of an investment’s future cash
flows.

4 See Appendix A.
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The binomial option-pricing model is currently the most widely used real options
valuation method. The binomial model describes price movements over time,
where the asset value can move to one of two possible prices with associated
probabilities. It is not necessary to delve into the math to intuitively understand
how the binomial model works.5

Figure 1 represents the binomial process through a decision tree. Since an op-
tion represents the right but not the obligation to make an investment, the payoff
scheme to the option-holder is asymmetric. In other words, options are only ex-
ercised if they have a positive value and are left unexercised if worthless. A brief
study of the decision tree shows that time and the range of outcomes are key to
option value.

Figure 1
The Binomial Model

Start
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Good, Good

Good, Bad

Bad, Good

Bad, Bad

Bad

p1

p2

(1 - p
1)

(1 - p
3)

p3
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2 )

T = 0                  T = 1                T = 2

Source: Credit Suisse First Boston Corporation.

The range of potential outcomes is a particularly important dimension in option
value. This range has been dubbed the “cone of uncertainty,”6 and can be recast
visually as a more familiar bell-shaped distribution. (See Figure 2.) Wider out-
come distributions—higher volatility—lead to higher option value.

                                                  
5 The math behind the binomial model is based on the value of a replicating portfolio that combines risk-

free borrowing (or lending) with the underlying asset to create the same cash flows as the option. Once
the terms of the replicating portfolio are defined, arbitrage principles apply, and the option price has to
equal the value of the replicating portfolio. It is in this way that the binomial model relies on financial
markets.

6 Real Options, Martha Amram and Nalin Kulatilaka, Harvard Business School Press, 1999.
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Figure 2
Views of the Resolution of Uncertainty
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Source: Real Options, Martha Amram and Nalin Kulatilaka, Harvard Business School Press, 1999.

The widely known Black-Scholes model is a narrow case of the binomial model7.
The drivers of option value can be condensed into five simple inputs:

1. Current value of the underlying asset (S)

2. Strike price of the option (X)

3. Time to expiration (t)

4. Risk-free interest rate (Rf)

5. Variance in the value of the underlying asset (σ2)

Conveniently, these variables can be translated directly into “real” investment
analogs. (See Figure 3.) Although the complexity of option pricing models can
rise significantly as more true-world variables are considered, the key determi-
nants of value are well expressed in these basic drivers.

                                                  
7 It applies when the limiting distribution on asset returns is normal distribution (equivalent to the limiting

distribution on stock prices is log normal) and assumes a continuous price process.
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Figure 3
Real Options: The Link between Investments and Black-Scholes Inputs

Investment Opportunity Call OptionVariable

Present value of project’s
Free Cash Flow

Expenditure required to
acquire project assets

Length of time the decision
may be deferred

Time value of money

Riskiness of project assets

S Stock price

X Exercise price

t Time to expiration

Rf Risk-free rate

σσ2 Variance of returns

Source: Timothy Luehrman, Investment Opportunities as Real Options, Harvard Business Review, July-August 1998.

Although real options are analytically robust, we believe they are best understood
as a way of thinking. From management’s perspective, that means appreciating
what types of options exist, how they can be created, how and why option values
change, and how to capture their value. Importantly, a real options analysis often
provides answers that run counter to the standard, and often limiting, NPV rule.

For investors, real options thinking requires a greater appreciation for business
potential and helps explain disparities between DCF values and prevailing stock
prices.
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Real Options and Strategic Planning

Economist W. Brian Arthur distinguishes between two cultures of competition.8

Traditional businesses focus on optimizing their operations—hierarchies, plan-
ning, and controls are common. Knowledge-based businesses are oriented to
find “the next big thing.” As a result, hierarchies flatten out, managers have more
free rein, and formal planning falls by the wayside. The traditional world is DCF-
based; the new economy is options-based.

Strategy guru Henry Mintzberg makes a similar point.9 He suggests that strategic
planning, as historically practiced, is really strategic programming: an articulation
of strategies that already exist. He advocates strategic thinking—really synthe-
sis—that incorporates intuition and creativity. Strategic planning is DCF-based;
strategic thinking is options-based.

Table 2
Evolving Tools for Evolving Modes
Traditional New

Old economy New economy
Strategic planning Strategic thinking
Optimization Adaptation
Discounted cash flow Real options

Source: Credit Suisse First Boston, W. Brian Arthur, Henry Mintzberg.

The strategic decision-making process can be broken down into three steps.
(See Figure 4.) A company starts by evaluating industry and product characteris-
tics—external variables—alongside its internal, core competencies. This leads to
strategic action. Finally, there is a result—traditionally expressed in terms of
shareholder value gains or losses.

Figure 4
Strategy Formulation and Real Options

Core
Competencies

(Internal)

Industry/Product
Characteristics

(External)

Strategic Action

Options

Value Creation

Assessment Action Result

Source: Credit Suisse First Boston.

                                                  
8 “The New World of Business,” W. Brian Arthur, Harvard Business Review, July-August, 1996.

9 “The Fall and Rise of Strategic Planning,” Henry Mintzberg, Harvard Business Review, January-
February, 1994.
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Real options thinking highlights the point that strategic action often creates valu-
able options. Once identified, these options can be assessed and exercised (if
appropriate), starting the cycle of value creation and new options all over gain. It
is the managers and investors who understand the value of these options who
will gain the greatest insight into true business potential.

Although real options exist in most businesses, they are not always easy to iden-
tify. Real options can be classified into three main groups: Invest/grow options,
defer/learn options, and disinvest/shrink options.10 In turn, real options can be
further defined within these broader headings. We list here seven common real
options. (See Figure 5.) We define them separately; however, it should be noted
that many options are interrelated. What follows is a starting checklist:

Invest/Grow Options

• Scale up. This is where initial investments scale up to future value-creating
opportunities. Scale-up options require some prerequisite investments. For
example, a distribution company may have valuable scale-up options if the
served market grows.

• Switch up. A switch—or flexibility—option values an opportunity to switch
products, process, or plants given a shift in the underlying price or demand
of inputs or outputs. One example is a utility company that has the choice
between three boilers: natural gas, fuel oil, and dual-fuel. Although the dual-
fuel boiler may cost the most, it may be the most valuable, as it allows the
company to always use the cheapest fuel.

• Scope up. This option values the opportunity to leverage an investment
made in one industry into another, related industry. This is also known as
link-and-leverage.11 A company that dominates one sector of e-commerce
and leverages that success into a neighboring sector is exercising a scope-
up option.

Defer/Learn

• Study/start. This is a case where management has an opportunity to invest in
a particular project, but can wait some period before investing. The ability to
wait allows for a reduction in uncertainty, and can hence be valuable. For
example, a real estate investor may acquire an option on a parcel of land
and exercise it only if the contiguous area is developed.

Disinvest/Shrink Options

• Scale down. Here, a company can shrink or downsize a project in midstream
as new information changes the payoff scheme. An example would be an
airline’s option to abandon a nonprofitable route.

• Switch down. This option places value on a company’s ability to switch to
more cost-effective and flexible assets as it receives new information.

• Scope down. A scope-down option is valuable when operations in a related
industry can be limited or abandoned based on poor market conditions and
some value salvaged. A conglomerate exiting a sector is an example.

                                                  
10 “How Much Is Flexibility Worth?” Thomas E. Copeland and Philip T. Keenan, McKinsey Quarterly,

Number 2, 1998.

11 “The New World of Business,” W. Brian Arthur, Harvard Business Review, July-August, 1996.
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We believe that real options thinking should permeate all corporate strategy de-
cisions. This includes recognizing the options that arise from certain strategic
actions as well as identifying and exercising valuable options that exist in the
firm.

Investors must be attuned to the fact that stock prices may incorporate real op-
tions value. This options value is often not obvious from just looking at current
businesses. The goal is to identify those companies that have options and are
most likely to exercise them prudently.
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Figure 5
Common Real Options
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    Real           Real
  Option          Option
Category           Type                                     Description                     Examples

l  High technology
l  R&D intensive
l  Multinational
l  Strategic acquisition

l  Small-batch goods producers
l  Utilities
l  Farming

l  Companies with lock-in
l  De facto standard bearers

l  Natural resource companies
l  Real estate development

l  Capital-intensive industries
l  Financial services
l  New product introduction
l  Airframe order cancellations

l  Small-batch goods producers
l  Utilities

l  Conglomerates

Source:  “How Much Is Flexibility Worth?” Thomas E. Copeland and Philip T. Keenan, The McKinsey Quarterly, 1998, Number 2; Real Options, Lenos Trigeorgis, The MIT Press, 1998; Real Options, Martha Amram and
Nalin Kulatilaka, Harvard Business School Press, 1999.
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Analytics

There are three steps in turning real options thinking into useable results. The
first is to accurately identify a real option. The second is use of the options model
itself. Finally, consideration must be given to the potential differences between
option-model-derived value and real-world value.

Defining the application is probably the most important part of a real options
analysis. Amram and Kulatilaka break the defining task into four parts: the deci-
sion, the uncertainty, the decision rule, and the review. (See Table 3.)

Table 3
Defining the Application

4 The Decision
• What are the possible decisions?
• When might they be made?
• Who is making them?

4 The Uncertainty
• What is the source?
• What is the trend?
• How has it evolved?
• What other market factors are important?

4 The Decision Rule
• Create a mathematical expression

4 Look to the Financial Markets
• Is uncertainty private or market-priced?
• Are there better alternate frames?

4 Review for Transparency and Simplicity
• Is the application definition clear?
• Can managers understand the definition?
• Is the definition clear to investors?

Source: Real Options, Martha Amram and Nalin Kulatilaka, Harvard Business School Press, 1999.

Appropriate definition is a difficult balancing act. Managers and investors have to
meld some intuition about the business with a model that maintains a degree of
rigor. Pinpoint precision is neither an appropriate goal nor a likely outcome of the
model: the thought process alone is valuable and leads to potentially important
insights and opportunities.

The next step is the actual options pricing model. Although the five Black-
Scholes inputs are relatively straightforward in principle—and are largely familiar
to DCF users—option-pricing models can get very complex.12 Further, many real
options are intertwined: options on options. Again, while some analytical rigor is
required, the power of real options stems more from an appropriate mind-set
than from the product of the model. The journey is more important than the des-
tination.

                                                  
12 A spreadsheet with various options pricing models is available from the author upon request.
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One element that causes a variation between a simple options model value and
reality is “leakage.”13 Leakage is relevant when cash flows move in or out of the
underlying asset, affecting the option value.14

Sources of leakage in the real world include explicit positive cash flows (divi-
dends, rental, and interest), explicit negative cash flows (storage costs, taxes,
and fees), and implicit benefits (convenience yields). The “burn rate,” or rate at
which cash flow is consumed, is an important source of leakage that has to be
considered in valuing start-up companies.

                                                  
13 Real Options, Martha Amram and Nalin Kulatilaka, Harvard Business School Press, 1999,

pp. 127-140.

14 For example, consider two stocks that are similar in all ways except that one pays a dividend and one
does not. While the shareholders in each case can expect the identical economic returns (capital ap-
preciation plus dividends), there is leakage in the option on the dividend-paying stock. This is because
dividend payments result in a lower absolute stock price without an adjustment in the option terms.
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Reading the Stock Market

An expectations-based approach to investing starts with a company’s stock price
and considers what value driver estimates solve for that price. Using this ap-
proach, numerous financial analysts and pundits have concluded that many
stocks—especially those that compete in rapidly growing, uncertain markets—
are substantially overvalued. We believe that such an analysis is incomplete be-
cause it ignores the potentially meaningful value of imbedded real options.

We suggest that stocks of companies that participate in highly uncertain markets
are best viewed as a combination of the discounted cash flow value of the cur-
rent, known businesses plus a portfolio of real options. This real option can be
estimated by taking the difference between the current equity value and the DCF
value for the established businesses. Although reasonable people may disagree
about the value of the imbedded real options, we believe that overlooking their
existence is a major analytical mistake. Is it valuing the unimaginable? Yes. Is
the unimaginable valuable? Yes.

This thinking extends to the issue of volatility. Market watchers assume that real-
option-laden businesses are extremely volatile because of the risk in their known
operations. As a result, analysts generally assume unduly high costs of capital in
their discounted cash flow models.

We believe the reality of the market is a little subtler. There are two factors at
play: the risk in the known businesses and the swings in option value. As noted
earlier, option values are very sensitive to changes in underlying asset values
and time. Table 4 provides numerical support. As an example, an out-of-the-
money call is four times more valuable ($28 versus $7) with a five-year life than
with a one-year life.15 So as expectations about current businesses shift—by ex-
tension affecting the options they support—the market values of real-option-rich
companies swing wildly. The resulting high share price volatility speaks more to
changes in option value than to current business value.

Table 4
Sensitivities of Various Option Values
call option with a 5% risk-free rate, $100 strike, and 45% annual volatility

Net Present Value Ratio
Time (years) 0.75 1.0 1.25

1 $7.10 $19.90 $37.95
3 19.25 36.65 54.85
5 28.00 46.25 66.45

Note: Net present value ratio = PV of asset FCF/investment.

This means that the discount rates suggested by the capital asset pricing model,
which relies heavily on beta, are vastly overstating the risk of the core busi-
nesses of real-options-imbued businesses. Using more pedestrian discount rates
in valuing the known businesses leads to more reasonable valuations both for
the core businesses and the embedded options.

                                                  
15 Given the assumptions laid out in Table 4.
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Case Studies

Case Study 1: Cable’s “Stealth Tier”—A Scale-Up Option16

In recent years many cable companies have upgraded their plant. The result is
capacity beyond current usage. CSFB cable analyst Laura Martin used real op-
tions analysis to value this additional capacity.

Of the 750 MHz available in an upgraded cable system, approximately 648 MHz
are being used for four visible revenue streams (analog video, digital video,
high-speed data, and telephone). Figure 6 includes a diagram of the typical uses
for 750 MHz cable plant.

We refer to the remaining 102 MHz as the “Stealth Tier.” It is the tier of future
interactive services that do not exist today. However, lack of visibility does not
mean a lack of value.

The Stealth Tier could include services such as video telephone, interactive e-
commerce, interactive games, and any other application that requires enormous
amounts of bandwidth. Entrepreneurs who develop an application requiring
broadband delivery must pay the cable operator—the gatekeeper—for access to
consumers.

Figure 6
Analysis of 750 MHz Cable Plant Usage
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Source: Time Warner.

By our calculations, the present value of the four visible revenue streams equals
the current public trading value per home passed by cable wire. Accordingly, in-
vestors are attributing no value to the 17 empty 6 MHz channels on the interac-
tive tier.

Embedded in the upgrade of the cable plant is a growth option—or scale-up op-
tion—that is being overlooked. We know that the additional 102 MHz will be
used, we just do not know when or how. Real options provide a framework for
estimating the Stealth Tier’s value.

We consider five potential NPV outcomes in our analysis. To minimize analytical
complexity, we hold four of the five option inputs constant, making the valuation
impact of the various NPV assumptions transparent. We hold volatility (σ2) con-
stant at 45% per year (the midpoint of the volatility range), time (t) constant at
ten years (cable plant’s life), the risk-free rate (Rf) constant at 5.2%, and the
marginal cost (X) per proposed project at 50% of the project’s value.

                                                  
16 Adapted from “Portfolio Managers Series: New Valuation Frameworks for Cable Plant,” Laura A. Martin,

Credit Suisse First Boston Equity Research, April 30, 1999.
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Table 5
Black-Scholes Call Option Valuation Matrix
PV of Potential Project/Home Passed (S ) $15 $25 $50 $100 $150

Marginal Capital Spending (X) $7.5 $12.50 $25 $50 $75
Time in Years (t) 10 10 10 10 10

Risk Free Rate (Rf)— 5.2% 5.2% 5.2% 5.2% 5.2%

Volatility (σ2) 45% 45% 45% 45% 45%

Call Option Value/Home Passed $11.60 $19.40 $38.80 $77.60 $116.40
Source: Black-Scholes model, Credit Suisse First Boston estimates.

Using these variables for each 6 MHz channel in the Stealth Tier, we can deter-
mine a range of values. Using just the 17 empty 6 MHz channels available today
implies a call option value per home passed of $197-1,979 for the Stealth Tier.
(See Table 6.) The midpoint of this range is $1,088, representing approximately
50% of today’s trading value per home passed.

Table 6
Value of the Stealth Tier Using Real Options Theory
NPV of Potential Project/Home passed (S) $15 $25 $50 $100 $150

Call value/home passed, as per Black-Scholes $11.60 $19.40 $38.80 $77.60 $116.40

Empty 6MHz channels in the Stealth Tier 17 17 17 17 17

Value of the Stealth Tier/home passed $197 $330 $660 $1,319 $1,979

Source: Credit Suisse First Boston estimates.

Case Study 2: Enron—Flexibility Options
Most utility companies shudder when they consider the price volatility, lack of
storage, and transmission constraints in the electricity market. Enron sees op-
portunity. And management uses real options as a key analytical guide in its tur-
bulent markets. In fact, real options thinking is the only way to fully appreciate
Enron’s strategy given its markets and management philosophy.

Last year, electricity prices briefly surged from $40 to an unprecedented $7,000
per megawatt hour in parts of the Midwest.17 Although the magnitude of this jump
was unusual, a combination of capital intensity, transmission constraints, a lack
of storage capability, deregulation, and always-uncertain weather has led to a
secular increase in electricity price volatility. Enron learned from the events of
1998. Management realized that its diverse skills and meaningful resources
made it uniquely positioned to capitalize on this volatility and immediately began
work on a “peaker” plant strategy. Real options showed the way.

This summer, Enron is slated to open three “peaker” plants—gas-fired electricity-
generating facilities that have production costs 50-70% higher than the industry’s
finest. The plants, situated at strategic intersections between gas pipelines and
the electric grid, are licensed to run only 1,200 hours per year but are much
cheaper to build than a normal facility. In effect, they serve as the equivalent of
underground storage in the gas business: they start up when electricity prices
reach peak prices.

Real options analysis demonstrated that the flexibility of the peakers is more
valuable than their relative inefficiency, given ENE’s wholesale businesses and
risk management capabilities. Supporting Enron’s efforts to develop its overall
energy merchant business, options offer a more robust analytical framework than
more traditional tools.

                                                  
17 Coy, Peter, “Exploiting Uncertainty,” Business Week, June 7, 1999.
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Case Study 3: Merck and Biogen—Contingent Options
Companies in all industries are increasingly using joint ventures, licenses, and
alliances to create shareholder value. These arrangements are particularly
prominent in the pharmaceutical industry because of prolonged development
phases and the difficulty in predicting future cash flows and market conditions.
Given these dynamics, NPV techniques do not capture the strategic value of the
research. These deals are best understood and valued as options. Amram and
Kulatilaka developed the following case study:18

In late 1997, Biogen announced that it had signed an agreement with Merck to
help it develop and bring to market an asthma drug. Merck paid Biogen $15 mil-
lion up front, plus the potential of $130 million of milestone payments over sev-
eral years.

Before the drug becomes commercially viable, Biogen has to shepherd it through
the development process. Along the way, Biogen could face expanded tests, a
changing asthma drug market, and the risk of abandonment for safety reasons.

In this case, Merck purchased a stream of options, including scale-up and scale-
down (abandonment) options. Drug development represents “options on options,”
or a series of contingent options. And Merck’s abandonment option must also be
considered. The result is that Merck’s upside is unlimited, while its downside is
capped by the payments. Real options analysis revealed that the deal was worth
more than the $145 million of up-front and milestone payments that Merck
pledged.19

From Biogen’s perspective, the value of the joint venture is the up-front payment
plus the expected value of the milestone payments. In effect, Biogen transferred
options to Merck that cannot be valued using traditional methods.

Case Study 4: Amazon.com—An Options Smorgasbord
Nowhere does a real options approach apply more than at a company like Ama-
zon.com. In fact, options thinking is built into the culture,20 which stresses flexibil-
ity and adaptation. Here is a partial list of the real options at Amazon:

• Scope-up options. Amazon has leveraged its position in key markets to
launch into similar businesses. For example, it used it market-leading book-
selling platform to move into the music business. These can be considered
contingency options.

• Scale-up options. Flexibility options are part of Amazon’s announced growth
in distribution capabilities. The company is adding capacity that will support
significantly higher sales volumes in current businesses as well as capacity
in potential new ventures. Management believes the cost of this option is
attractive when weighed against the potential of disappointing a customer.

• Learning options. The company has made a number of acquisitions that
may provide the platform for meaningful value creation in the future. The
recently acquired business Alexa is an example. Alexa offers Web users a
valuable service, suggesting useful alternative Web sites. It also tracks user
patterns. Amazon may be able to use this information to better serve its
customers in the future.

                                                  
18 Adapted from Real Options, Martha Amram and Nalin Kulatilaka, Harvard Business School Press,

1999, pp. 72-3.

19 Merck has used this valuation method for some time. See “Scientific Management at Merck: An Inter-
view with CFO Judy Lewent.” Harvard Business Review, January-February 1994.

20 In fact, AMZN’s well-regarded Chief Financial Officer Joy Covey is assuming the role of Chief
Strategy Officer.
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• Equity stakes. Amazon has taken equity stakes in a number of promising
businesses, including drugstore.com and pets.com. These new ventures are
best valued using options models.

Figure 7 shows a conceptual diagram of how value has been created at Amazon.
The company started by selling books. So there was a DCF value for the book
business plus out-of-the-money contingent options on other offerings. As the
book business proved successful, the contingent option on music went from out-
of-the-money to in-the-money, spurring the music investment. As the music
business thrived, the company exercised an option to get into videos. As time
has passed, Amazon’s real options portfolio has become more valuable. For ex-
ample, the recent foray into the auction business, unimaginable one year ago,
was contingent on a large base of qualified users.

Many analysts assert that a business like Amazon cannot be realistically valued.
We disagree. The key is attributing explicit value to the company’s real options.
And that value is potentially huge.

Amazon fits the profile of a real options-laden business: smart management, a
leading business franchise, and high end-market uncertainty. Real options pro-
vide an important dimension in understanding how the market is valuing the
company.
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Figure 7
Amazon.com
Building Value through Options
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Conclusion

The standard DCF model is sufficient for valuing most traditional businesses, but
it lacks the flexibility to value many new economy companies. Real options the-
ory, a complement to DCF, adds that necessary flexibility. In the process, real
options theory addresses important strategic and financial issues.

Although real options analysis has been well understood in the academic com-
munity for some time, we believe it will become increasingly important in main-
stream security analysis. The primary catalyst is the accelerating rate of
change—especially with regard to technology—and the commensurate rise of
uncertainty.

The real options approach provides a powerful framework for thinking about cor-
porate value. It not only allows analytical rigor and business intuition to coexist, it
also allows them to thrive.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager
or co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies
mentioned. All prices are as of June 21, 1999. Companies mentioned in this report:

Amazon.com (AMZN, $123.50, Buy)*
Biogen (BGEN, $117.88, Buy)*
Enron (ENE, $76.63, Buy)*
Merck (MRK, $69.44, Buy)*
Time Warner (TWX, $66.06, Buy)*

*Followed by a different Credit Suisse First Boston analyst.
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Appendix A: An Option Primer

An option gives its owner the right—but not the obligation—to buy or sell an as-
set at a certain prenegotiated price. For example, a call option on a stock gives
its owner the right to buy a stock at a fixed price—called an option’s exercise or
strike price—regardless of the stock’s market price. A call option, then, is valu-
able if the stock’s price rises past the exercise price before expiration. However,
if the stock price falls below the option’s exercise price, the owner will choose not
to exercise the option so as not to lose money. Thus, an option offers exposure
to a stock’s upside potential and limits exposure to possible downside. (See Fig-
ure 8.)

Figure 8
A Call Option’s Intrinsic Value Increases as the Stock Price Increases, but
Never Falls below Zero

Stock price
Exercise

price

Value of
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Actual option
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Source: Principles of Corporate Finance, Richard A. Brealey and Stewart C. Myers.

Although this complicated payoff scheme makes pricing an option a mathemati-
cal ordeal, the drivers behind option value can be intuitively understood using
simple concepts. This is because Nobel Prize-winning work by Fisher Black21 and
Myron Scholes resolved the precise role of these drivers in options value.22

The most obvious determinant of an option’s value is its intrinsic value, or what it
would be worth if it were immediately exercised. This amount, defined as the
stock price less the exercise price, ultimately determines how much money the
option holder makes.

• Exercise price. The less an investor has to pay to convert an option into a
more valuable share, the greater the option’s worth. Thus, a lower exercise
price means a more valuable option.

                                                  
21 Unfortunately, Fisher Black died in 1995, so he never received the well-deserved honor.

22 Black, F.; Scholes, M., “The Pricing of Options and Corporate Liabilities,” Journal of Political
Economy, 81 (1973), pp. 637-654.
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• Stock price. Because an investor benefits by receiving a more valuable
share upon exercising an option, a higher stock price means a more valuable
option.

 However, an option can still be valuable even if it has no intrinsic value. This is
because the possibility exists that the option can be profitably exercised in the
future.

 The value of this possibility is an option’s time value and is determined by three
factors:

• Volatility. As volatility increases, there is a higher probability that the stock
will dramatically increase or decrease in value. Viewed from the perspective
of the option owner, if the stock has a huge run-up, the option increases in
value from its upside exposure. However, if the stock goes down a lot, the
option’s downside exposure is limited. This makes option owners prefer high
volatility in the price of the underlying stock, as it increases the chance that
the option will be very valuable without exposure to large losses.

We can represent this concept graphically as well. Scenario A of Figure 9 shows
an option on a low-volatility stock. This option has a narrow price distribution that
clusters around the exercise price. In contrast, Scenario B shows a similar option
on a high-volatility stock with a wide price distribution. By overlaying these price
distributions over a standard option payoff diagram, we can estimate the prob-
ability that the underlying stocks will rise above the option’s exercise price. The
larger shaded area in Scenario B shows that the more volatile the stock, the
higher the chance that the option will be profitable. All things equal, then, higher
stock price volatility translates into a higher time value.

Figure 9
A Call Option’s Time Value Increases as Stock Price Volatility Increases
Scenario A: Low stock price volatility Scenario B: High stock price volatility
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Source: Principles of Corporate Finance, Richard A. Brealey and Stewart C. Myers.

• Length of time before an option expires. The longer an option holder has
before expiration, the higher the probability that the stock price will end up
above the exercise price. This makes options with long lives more valuable
than similar options with short lives.

• Risk-free rate. This variable enters the equation in a subtle way. Purchasing
an option gives an investor the right to purchase a share at a fixed price in
the future. In essence, an option gives its owner an interest-free loan in the
amount of the exercise price for the length of the option. The value of this
loan increases with the length of the option life and the risk-free rate. Thus,
an option’s value increases as the risk-free rate increases.
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 Before we finish our option primer, we can highlight a final practical considera-
tion that will affect our valuation of employee stock options:

• Dividends. When a company pays a dividend, the stock’s price is lowered
precisely by the dividend amount. Thus, while dividends may be an impor-
tant part of total shareholder returns, they always lower a stock’s absolute
price level. Accordingly, the value of an option to buy that stock also falls.

 When valuing an option with a short life, we should lower the option’s underlying
share price by the present value of dividends expected to be received over the
option’s life.23 Robert Merton’s adaptation of the Black-Scholes option pricing
formula is preferable for valuing options with a longer life, as it incorporates an
estimate of a stock’s long-term dividend yield. (See Appendix B for more infor-
mation on how to adjust the Black-Scholes option pricing model for dividends.)24

                                                  
23  Espen Gaarder Haug, The Complete Guide to Option Pricing Formulas. (New York: McGraw-Hill

1998), p. 3.

24  Merton, Robert, “Theory of Rational Option Pricing,” Bell Journal of Economics and Management Sci-
ence 4 (1973): pp. 141-183.
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Appendix B: How to Use the Black-Scholes Option Pricing Model

 Before Fisher Black and Myron Scholes came along in 1973, economists had
tried for years to develop satisfactory models to price options. In part, these
would-be Nobel Prize winners were stymied by the lack of advanced mathemat-
ics in classical economics training. Fortunately, we do not need to know how to
derive the Black-Scholes model to use it. Indeed, we do not even need to know
the Black-Scholes formula to understand what value drivers make options valu-
able. (See Appendix A.)

 In this Appendix, we present the generalized Black-Scholes formula, leaving the
derivation of the equation to option textbooks.25 We do this so readers can enter
the formula into a spreadsheet to value options. Following this presentation, we
also walk through an example applying the formula to a sample option.

The Black-Scholes Formula

 The Black-Scholes formula values a European call or put option as follows:

 ( ) )N(d e X)N(de S  Call of Value 2
Tr  -

1
T r - b −=

 ( ) )N(-d e X)N(-de S- Put  of Value 2
Tr  -

1
T r - b +=

 where:

• S is the stock price of the underlying stock. If we expect the stock to pay
specific dividends before the option expires, we should subtract the present
value of those dividends from the stock price and use this “adjusted stock
price” as the relevant input for this equation.

• X is the exercise, or strike, price of the option.

• r is the risk-free rate.

• b is the “cost of carry,” defined as risk-free rate minus the dividend yield (q).

• T is the expected life of the option in years.

• σ2 is the variance of the underlying security.

• 
T

T )
2

 (b )
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S
( ln

d

2

1 σ

σ
++

=

• Td d 12 σ−=

 These formulae look intimidating, but can be inputted into a spreadsheet for
automatic calculation. Note that the function N (parameter) used in the Black-
Scholes formula is mathematical notation for the cumulative normal distribution
function. It can be represented in Excel using the following formula:
“=NORMDIST(parameter,0,1,TRUE).”

Using the Black-Scholes Formula

 To use the Black-Scholes method, we simply enter the properties of an option
into the appropriate formula. For example, say a call option has the following
properties:

                                                  
25  For a clear exposition of the derivation of the Black-Scholes formula, see Hull, John, Options,

Futures, and Other Derivatives, 3rd edition.
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• The underlying security is worth $50 (S = $50).

• The exercise price is $40 (X = $40).

• The risk-free rate is 5% (r = 0.05).

• The dividend yield is 3% (q = 0.03).

• The “cost of carry” is 2% (b = r – q = 0.05 - 0.03 = 0.02).

• The option has a maturity of five years (T = 5).

• The volatility (σ) of the underlying stock is 30% (σ = 0.3).

• e is a constant equal to 2.7183.

We can then calculate the Black-Scholes value of this option:
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1463.06708.08171.053.08171.0Td d 12 =−=−=−= σ

7931.0)8171.0( N)N(d1 ==

5582.0)1463.0( N)N(d 2 ==

( ) 74.16$17.39-34.13 .55820 e 407931.0e 50  Call of Value 5  -0.055 0.05 - 0.02 ==−=

Note that while the option can be immediately exercised for a gain of $10—by
paying $40 to exercise an option and receiving a share worth $50—the option
will trade in the marketplace at $16.74. This higher value comes from the “time
value” of the option—that is, from the possibility that the stock may be worth
even more than $50 before the option expires in five years.

Spreadsheet

A spreadsheet with the Black-Scholes call and put option pricing models can be
obtained from the author upon request.
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Appendix C: The Math behind the Binomial Model

In its simplest form, the binomial model describes the process of price move-
ments where the asset value, in any time period, can move to one of two possi-
ble prices with associated probabilities. The model is based on a replicating
portfolio that combines risk-free borrowing (lending) with the underlying asset to
create the same cash flows as the option. As there is rarely a market-priced un-
derlying asset in real options valuation, it is important to be careful to maintain as
much of a financial market link as possible.

Here is a simple example. We value a European call option with a strike price of
$50, expected to expire in two periods, on an underlying asset of $50, which is
expected to follow a binomial process. We assume a 5% risk-free rate.

Value of call option = (current value of asset)  x  (option ∆∆)  −−  (borrowing needed
to replicate the option call value)

Where:
∆∆ = number of shares in replicating portfolio
B = amount of borrowing in replicating portfolio

The problem can be diagrammed as follows. (See Figure 10.) The actual valua-
tion can be done in three steps.

Figure 10
Valuing a Call Option with a Binomial Model
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Step 1: Start by valuing the end nodes

A.

$100

$70

$50

Call Value

$50

-0-

($100 x ∆∆) − (1.05 x B) = $50

($50 x ∆∆) − (1.05 x B) = $0

B = $47.60
                ∆                ∆ = 1

Call option  =  ($70 x 1)  −  $47.60  =  $22.40

B.

$50

$35

$25

Call Value

$0

$0

($50 x ∆∆) − (1.05 x B) = $0

($25 x ∆∆) − (1.05 x B) = $0

B = $0
                   ∆                   ∆ = 0

Call option  =  ($35 x 0)  −  $0  =  $0

Step 2: Move backward to the previous node and recalculate

$70

$50

$35

Call Value

$25

$0

($70 x ∆∆) − (1.05 x B) = $22.40

($35 x ∆∆) − (1.05 x B) = $0

B = $21.33
                  ∆                  ∆ = .64

Step 3: Value the call

Value of the call  =  ($50  x  0.64) − $21.33  =  $10.67

Adapted from: Investment Valuation, Aswath Damodoran, J. Wiley & Sons, 1996.
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• Detailed analysis of return on invested capital for the S&P 500
shows that the source of value creation is shifting from physical
capital to intellectual capital—from atoms to bits.

• Given that our accounting system is poor at capturing intellectual
capital, investors must focus on the source of value creation:
cash.

• We find that the cash conversion cycle is an excellent measure
of how well management is managing its tangible capital base.

• Our data show that new economy industries are improving their
capital management better than old economy industries. Further,
companies closest to the customer tend to do a better job of
managing capital.

• The cash conversion cycle is a great way for growth and value
investors to identify promise or trouble in their stock picks.
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Executive Summary

• Aggregate return on invested capital data mask some profound trends.
Detailed analysis of return on invested capital for the S&P 500 show that the
source of value creation is shifting from physical capital to intellectual capi-
tal—from atoms to bits. In fact, improved physical capital management has
freed roughly $245 billion over the past decade. However, measures of im-
proved physical capital management are offset by a surge in goodwill. Cash
is investing’s common denominator. Given that our accounting system is poor
at capturing intellectual capital, investors must focus on the source of value
creation: cash. There is a substantial and growing chasm between our ac-
counting system and economic reality. Analysis of cash flow shrinks that gap,
and allows investors to judge all companies on a universal and proven metric
of performance.

• The cash conversion cycle is a powerful tool. We find that the cash conver-
sion cycle is an excellent measure of how well management is employing its
tangible capital base. In effect, an improving cash conversion cycle is often a
triumph of brains over brawn—intellectual capital over physical capital.

• Cash flow: out with the old, in with the new. Our data show that new economy
industries—including technology and communications services—are improv-
ing their capital management better than old economy industries such as ba-
sic materials and energy. Further, companies closest to the customer tend to
do a better job of managing capital than those removed from the end market.

• A stock picker’s delight. The cash conversion cycle is a great tool for growth
and value investors to identify promise or trouble in their stock picks. Rising
cash conversion cycles often indicate deterioration in cash flows, while de-
clining cash conversion cycles generally signal improving cash flows. Neither
rising nor falling cash conversion cycles are readily apparent from the income
statement. Thus, changing cash conversion cycles are often a harbinger of
stock price performance.
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Introduction

“When I was a kid in the bank, the key economic indicator we looked at was
freight car loadings. Who cares about that now? What we need is a way to meas-
ure the knowledge we bring to the work we do.”

-Walter Wriston1

Throughout most of history, our economy has centered on the production of tan-
gible goods using physical assets. However, the economy is undergoing a fun-
damental shift. A new economy is emerging, where reliance on tangible capital is
yielding to intellectual capital–from atoms to bits. Intellectual capital is intellectual
material—knowledge, information, intellectual property, and experience—that can
be put to use to create wealth.

2

This atoms-to-bits transformation has not only spawned whole new businesses, it
is reshaping the competitive landscape of traditional industries. It has also cre-
ated significant shareholder value, supporting one of the biggest and longest bull
markets in history.

Unfortunately, as ethereal bits eclipse concrete atoms, traditional financial meas-
ures become less reliable at capturing value. Our accounting system, designed to
track the movement of physical capital, is inelegant in recognizing knowledge
capital. The investment rules developed by Graham and Dodd for post-
Depression companies have little to say about intangible assets. But none of this
matters to the stock market, which clearly has rewarded brains over brawn.

Happily, there is a common denominator for valuing atoms and bits: cash. In fact,
Graham and Dodd were right all along: the value of a business is the present
value of future free cash flows. Debates about purchase versus pooling, expens-
ing versus capitalizing, and income statement versus balance sheet all overlook a
basic verity: the stock market follows cash. Increasingly, intellectual capital is re-
placing physical capital—freeing huge sums of cash and confounding traditional
analysis.

This report is broken into four parts. First, we explore the shift from atoms to bits.
Our analysis reveals clear evidence of a surge in intellectual capital that is not
well captured in aggregate data. Second, we highlight the cash conversion cycle
as a useful starting point in identifying companies that are successfully replacing
tangible assets with intellectual capital. Third, we apply the cash conversion cycle
to various sectors and companies. This analysis highlights shifts in the economy
and provides critical insights about valuation. Finally, we show how the cash con-
version cycle can be a great tool for stock picking.
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The Digital Economy: From Atoms to Bits

“While the weight of current economic output is probably only modestly higher
than it was a half century ago, value added, adjusted for price change, has risen
well over threefold.”

-Alan Greenspan3

The Information Age is supplanting the Industrial Age. Knowledge is replacing
physical things as both the primary input and the final output of the production
process. The proof is everywhere, from radical new production processes to the
booming software industry.4

Consider a beverage can. In 1958, Reynolds Metals developed a seven-ounce
aluminum can to compete with the standard steel can.5 The new container
weighed a relatively hefty two-thirds of an ounce, and required costly chemicals
or massive amounts of expensive electric power to produce.

This all changed when aluminum producers and can manufacturers figured out
how to make the aluminum can into a viable alternative to the steel can. Improved
manufacturing know-how reduced the weight of the can to less than half an
ounce. The creation of an expansive recycling network—recycled aluminum uses
about 5% of the electricity needed to make ingot out of scratch—circumvented
the massive power cost disadvantage. The technology took off.

By 1967, the year Coke and Pepsi started using the aluminum can, engineers
had figured out how to reduce the material used by more than 25%. Yet another
triumph of knowledge over nature.

Aluminum can production is a microcosm. For example, U.S. exports lost 50% of
their physical weight per dollar of value from 1990 to 1996.6

The trend away from manufacturing and toward services and other nonphysical
output has become pronounced. In 1800, only 3% of the domestic workforce held
service jobs. By 1950, that number had jumped to 45%. We expect 70% of the
domestic workforce to hold service jobs by the turn of the millennium (see
Figure 1).7
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Figure 1
The Changing Economy
as a percentage of the domestic workforce
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Source: Myths of Rich and Poor, by W. Michael Cox and Richard Alm, and CSFB estimates.

All industries are affected by this shift. Moore’s Law predicts the doubling of com-
puting power every 18-24 months.8 Gilder’s Law foretells the tripling of bandwidth
every year in the foreseeable future.9 The continual shedding of mass and im-
provement in quality has spawned a generation of consumers that expects more
and more for less and less. And they are getting it.
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Not Accounting for Bits

“The good news is that there’s a new item in the asset column, one you’re prob-
ably not even accounting for: your information assets.”

-Downes and Mui10

Replacing capital with knowledge should manifest itself in a reduced asset base,
boosting commonly used return metrics such as return on operating assets. But,
as Figure 3 shows, this does not appear to be the case. A detailed analysis of the
S&P Industrials suggests that the world has not changed much in the past dec-
ade. Total operating return on assets is essentially the same as it was ten years
ago.

Figure 2
The Pretax Value Equation: Return on Operating Assets

"Operating Margin" "Asset Turns"

Operating Profit Sales
Sales Total AssetsReturn on Operating Assets = *

Source: CSFB.

Figure 3
Operating Return on Assets Unchanged since the End of the 1980s
S&P Industrials; in percent
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Source: CSFB estimates, company financials, and FactSet.

In fact, if we dissect operating return on assets into its components—operating
margins and total asset turns—we still fail to find proof that bits have replaced
atoms. Actually, we see just the opposite: overall asset efficiency appears to have
deteriorated, with asset turns (sales/average total assets) falling from 1.04 in
1987 to 0.86 in 1998.11 The apparent conclusion is that more assets are needed
to generate the same amount of revenue. So what gives?
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Figure 4
Asset Turns Fall over the 1990s
S&P Industrials; in percent and turns

0.80

0.85

0.90

0.95

1.00

1.05

1.10

12/9812/9712/9612/9512/9412/9312/9212/9112/9012/8912/8812/87

Tu
rn

s

8.0%

8.5%

9.0%

9.5%

10.0%

10.5%

11.0%

11.5%

12.0%

M
ar

gi
n

Total Asset Turns Operating Margin

Source: CSFB estimates, company financials, and FactSet.

As it turns out, significant improvements in physical asset efficiency have been
masked by a substantial increase in goodwill. Goodwill is the residual between
the acquisition cost of a company and the sum of the fair values of all its identifi-
able assets and liabilities.12 Our analysis of the S&P Industrials found that good-
will as a percentage of total assets jumped nearly 77% in the last eight years,
from 3.4% in 1990 to 6.0% in 1998. Goodwill as a percentage of sales rose from
3.6% in 1990 to 6.3% in 1998. The very existence of goodwill is recognition that
much of a company’s assets are knowledge-based.

Further, these goodwill data are understated by the sizable write-offs taken in
recent years. R.G. Associates estimates that 1,369 special charges were taken or
announced during 1998 (charges for restructuring, in-process R&D, merger-
related items, and write-downs), representing $72.1 billion.13

Figure 5
Goodwill Grows on Balance Sheets
S&P Industrials; in percent

2.5%

3.0%

3.5%

4.0%

4.5%

5.0%

5.5%

6.0%

6.5%

12/9812/9712/9612/9512/9412/9312/9212/9112/9012/89

As a % of Total Assets As a % of Sales

Source: CSFB estimates, company financials, and FactSet.
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Moreover, the surge in goodwill, while impressive, actually understates the rise in
intangible assets.14 Reported goodwill results only from a merger or acquisition.
However, acquirors can choose to record transactions as either a “purchase” or a
“pooling,” with radically different accounting consequences. �

15 Purchase account-
ing results in goodwill that is amortized, or expensed, against earnings for a pe-
riod of up to 40 years. In contrast, there is no goodwill entry for pooling deals. As
a result, a “pooling” deal leaves a company with a smaller asset base than a
“purchase” deal, even though the economics are identical.16

So while an active market for corporate control has forced goodwill onto balance
sheets, goodwill is in no way a systematic or complete measure of intellectual
capital. In 1998 alone, 45.3% of the total domestic deal value was treated as a
pooling, leaving massive amounts of goodwill unreported.

Table 1
Chosen Accounting Convention for M&A Deals Announced in 1998

Total Value Number of Deals
(in millions) (in units)

Accounting Convention:
Domestic $1,996,279.9 14,801.0
   Pooling 45.3% 3.8%
   Purchase 54.7% 96.2%

Source: Security Data Corp.

Figure 6
Operating Return on Assets Does Not Explain Value
S&P Industrials; in percent and turns
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Uncovering Tangible Asset Efficiency

Removing goodwill from the equation, we see that tangible asset efficiency is
actually soaring. Economy-wide productivity gains have reduced tangible asset
needs by more than $245 billion in the 1990s. 17 For the S&P Industrials, we see
that:

• Net working capital as a percentage of sales fell, in aggregate, from 14.5% in
1990 to 11.4% in 1998. Had working capital efficiency remained at 1990 lev-
els, an additional $124 billion would be tied up in net working capital alone.

• Net plant, property, and equipment enjoyed a similar, albeit more modest,
improvement over the decade. Net PPE as a percentage of sales fell from
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37.1% in 1990 to 35.4% in 1998. Without improved efficiency, managers
would have been forced to inject an additional $121 billion into fixed assets.

Several catalysts have triggered this improvement.

• Advances in technology. From software to computers to communications,
technology has provided the tools to better manage physical capital. Bar
codes allow close tracking of products at all stages, from inception to sale.
Point-of-sale scanners transmit up-to-the minute data to all participants in the
supply chain. 18 Enterprise and manufacturing resource-planning software
provides managers with unprecedented information about their businesses. A
myriad of management techniques have followed: just-in-time, total quality
management, quick response, efficient consumer response, demand flow,
and accurate response. As a result, supply chains have compressed to un-
precedented levels.

• A shift in compensation systems. The adoption of value-based management
systems and compensation schemes has shifted management’s focus to the
balance sheet. Compensation directly tied to asset efficiency provides a sig-
nificant incentive to improve performance.

• Active market for corporate control. The robust M&A market has provided
further impetus for tighter corporate control. Investors look for opportunities to
exploit asset inefficiency. Managers who do not use their assets optimally risk
losing their company to a third party.

Figure 7
Fewer Tangible Assets Generated More Sales in the 1990s
S&P Industrials; as a percentage of sales
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Capturing Change: The Cash Conversion Cycle

The cash conversion cycle is a powerful tool for assessing how well a company is
managing capital. It not only highlights the drivers of working capital, but also
sheds light on the dynamics of a supply chain. Interestingly, many industry supply
chains are being altered by information technology. These supply chains are
evolving from a system where goods are “pushed” from the vendor to the cus-
tomer to one where goods are “pulled” by the consumer through a responsive
chain. The result is reduced inventories, faster receivables collection, and ex-
tended payment terms with suppliers.

The Mechanics of the Cash Conversion Cycle

The cash conversion cycle quantifies the time between cash payment to suppliers
and cash receipt from customers.

The three components of the cash conversion cycle are:19

• Days sales outstanding (DSO).20 The number of days between the sale of a
product and the receipt of a cash payment.

• Days in inventory (DII).21 The speed with which the stock of raw materials,
work in progress and finished goods of a company are converted into product
sales.

• Days payables outstanding (DPO).22 The number of days between the pur-
chase of an input from a vendor and cash payment to that vendor.

Figure 8
Components of the Cash Conversion Cycle

Days Payables Outstanding

Cash Conversion Cycle   

Payment Received

Days in Inventory

Supplier Paid Customer PurchaseInventory Purchased

Days Sales Outstanding
Source: CSFB.

Investors should look for a pattern of short or shortening DSO and DII. Both in-
ventories and receivables tie up cash—every dollar freed from inventories or re-
ceivables translates into a one-time contribution to cash flow and a reduced need
for product financing through the supply chain.23

Investors should look for a lengthening of days payables outstanding. The attrac-
tion of an account payable is similar to that of a charge card: enjoy the merchan-
dise now, pay later. Payables are a flexible and cheap form of financing, with
implicit sensitivity to product demand and order patterns.

Although payables lack explicit financing charges, the financing costs associated
with them are passed along in the cost of goods sold. Earlier payment is usually
rewarded with a discount that translates into higher margins. Thus, while late
payment is better on a cash basis, investors must monitor the movement in mar-
gins that accompanies extended terms.

Some businesses lengthen days payables outstanding beyond the days in in-
ventory and days sales outstanding combined, resulting in a negative cash con-
version cycle. This strategy turns working capital into a source of cash as
suppliers finance sales growth.24 Increasingly, managements in both new and old
economy businesses are looking at lengthening payables as a way of boosting
the return on invested capital in their businesses.
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In fact, Wal-Mart recently announced its objective: “to sell merchandise before we
pay for it.”25 Currently, 63% of Wal-Mart’s inventory is sold before the bills are
paid, up from 55% in 1998. Wal-Mart expects its entire inventory to be financed
by suppliers within three years.
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The Cash Conversion Cycle Applied

The Economy

As Figure 9 shows, the cash conversion cycle for the S&P 500 26 fell from
101.6 days in 1990 to 71.3 days in 1998, a 29.8% drop. This change suggests an
aggregate improvement in supply chain management. But, as we explain below,
the spoils have not accrued to all industries evenly.

Figure 9
S&P 500 Cash Conversion Cycle
in days
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Various Sectors

Two key trends emerge when we examine the sectors that compose the index.

First, within and across industries, position in the supply chain is critical in deter-
mining a firm’s cash conversion cycle. Companies closest to the consumer gen-
erally enjoy better cash economics. Many consumer businesses are cash and
carry, meaning that the typical 30- to 45-day terms extended in business-to-
business transactions are not required. Furthermore, an abundance of real-time
purchase information often gives these companies the ability to carry optimal lev-
els of inventory.
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Figure 10
Sectors Closer to the Consumer Enjoy Better Cash Conversion Cycles
S&P 500; in days
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Second, companies that deal primarily with tangible output produced by physical
assets have been unable to enjoy the same improvements in cash conversion
cycles as those that deal in bits. For example, as Figure 10 highlights, the foun-
dation of the new economy, health care and technology, both posted impressive
improvements in their cash conversion cycles.

Specifics for each sector are as follows:

• Communication services. Communication services companies posted the
largest decline in cash conversion cycles, from an average of 24.6 days in
1991 to an average of 8.9 days in the first two quarters of 1999. Days in in-
ventory were cut in half, falling from an average of 17.2 days in 1991 to an
average of 7.8 days in the first half of 1999.

• Health care. Companies within the health care sector managed to reduce
their cash conversion cycle by 27.7% in the 1990s, from an average of 112.4
days in 1991 to an average of 81.2 days in the first half of 1999. A 19.6% re-
duction in days in inventory, from an average of 121.4 days in 1991 to an av-
erage of 97.7 days in the first two quarters of 1999, drove this reduction.

• Technology. Technology companies’ cash conversion cycle fell from an aver-
age of 89.5 days in 1991 to an average of 67.6 days in the first two quarters
of 1999. Like the health care and communication services sectors, a 37.8%
decline in inventory, from an average of 82.0 days in 1991 to an average of
51.0 days in the first two quarters of 1999, fueled the decline.

• Consumer cyclicals. Through aggressive management of terms, consumer
cyclicals companies’ cash conversion cycle fell 43.9%, from an average of
175.7 days in 1991 to an average of 98.5 days in the first half of 1999. While
days in inventory were actually slightly higher over the period, days sales



Atoms, Bits, and Cash

– 15 –

outstanding were halved, from an average of 177.4 in 1991 to an average of
88.7 in the first half of 1999.
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• Capital goods. Like consumer cyclicals, capital goods companies were able
to improve their cash conversion cycle primarily by better managing receiv-
ables. The sector’s cash conversion cycle fell 23.2%, from an average of
118.0 days in 1991 to an average of 90.7 in the first two quarters of 1999.

• Consumer staples. While the average cash conversion cycle in the sector
dropped a mere 12.6%, from an average of 48.3 in 1991 to 42.3 days in the
first two quarters of 1999, the absolute level is still less than half of its cyclical
counterpart.

• Basic materials. The basic materials sector usually sits at the beginning of the
supply chain and deals in physical goods. Consequently, it is one of only two
sectors that actually showed a lengthening cash conversion cycle over the
1990s. Both DSOs and DIIs lengthened, driving the cash conversion cycle
from an average of 73.7 days in 1991 to an average of 80.9 days in the first
half of 1999.

• Energy. The energy sector posted the greatest lengthening in its cash con-
version cycle, jumping 34.9% in the 1990s—from an average of 17.5 days in
1991 to an average of 23.6 days in the first two quarters of 1999.
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Table 2
Cash Conversion Cycle by Sector
S&P 500 sector definitions; in days; percentage change

Average 1991
Average 

year-to-date 1999 Change Average 1991
Average 

year-to-date 1999 Change
Communication Services Basic Materials
   Days: Sales Outstanding 64.93 65.70 1.19%    Days: Sales Outstanding 53.82 56.28 4.58%

in Inventory 17.19 7.80 (54.61%) in Inventory 63.17 65.05 2.97%
 Payables Outstanding 57.52 64.56 12.24%  Payables Outstanding 43.24 40.44 (6.49%)

CCC 24.60 8.94 (63.6)% CCC 73.74 80.89 9.7%

Consumer Cyclicals Energy
   Days: Sales Outstanding 177.38 88.72 (49.98%)    Days: Sales Outstanding 36.76 42.29 15.03%

in Inventory 57.09 57.92 1.46% in Inventory 27.88 24.65 (11.60%)
 Payables Outstanding 58.81 48.14 (18.13%)  Payables Outstanding 47.18 43.38 (8.06%)

CCC 175.66 98.50 (43.9)% CCC 17.46 23.56 34.9%

Health Care
   Days: Sales Outstanding 61.74 60.28 (2.36%)

in Inventory 121.45 97.48 (19.74%)
 Payables Outstanding 72.13 76.84 6.52%

CCC 111.05 80.92 (27.1)%

Technology
   Days: Sales Outstanding 89.54 70.06 (21.75%)

in Inventory 81.98 51.48 (37.21%)
 Payables Outstanding 82.00 52.08 (36.49%)

CCC 89.53 69.47 (22.4)%

Capital Goods
   Days: Sales Outstanding 93.11 72.41 (22.23%)

in Inventory 69.79 63.00 (9.72%)
 Payables Outstanding 44.90 44.75 (0.33%)

CCC 118.00 90.66 (23.2)%

Consumer Staples
   Days: Sales Outstanding 30.40 30.44 0.12%

in Inventory 61.36 55.97 (8.77%)
 Payables Outstanding 43.28 44.07 1.84%

CCC 48.49 42.34 (12.7)%

Improved Lagged

Source: CSFB estimates, company financials, and FactSet.
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Table 3
Longest and Shortest Cash Conversions by Sector
S&P 500 sector definitions; in days; percentage change

Sector

Ticker Name Jun-99 Ticker Name Jun-99

Basic Materials ABX BARRICK GOLD CORP COM (12.1) SIAL SIGMA ALDRICH CORP COM 318.7
PDG PLACER DOME INC COM 21.8 PHB PIONEER HI BRED INTL INC COM 308.8
EMN EASTMAN CHEMICAL CO COM 23.3 MTC MONSANTO CO COM 229.2
LPX LOUISIANA PAC CORP COM 28.8 IFF INTL FLAVORS FRAGRANCE COM 223.9
CHA CHAMPION INTL CORP COM 29.1 GLK GREAT LAKES CHEM CORP COM 142.1

Capital Goods JCI JOHNSON CTLS INC COM 15.1 DE DEERE & CO COM 313.8
WMI WASTE MGMT INC DEL COM 22.9 CSE CASE CORP COM 238.3
FLR FLUOR CORP COM 23.2 PLL PALL CORP COM 213.9
ETN EATON CORP COM 33.2 TXT TEXTRON INC COM 201.4
IR INGERSOLL RAND CO COM 34.7 IIN ITT INDS INC IND COM 177.6

Consumer Cyclicals DJ DOW JONES & CO INC COM (32.4) F FORD MOTOR CO DEL COM 298.7
CCL CARNIVAL CORP COM (9.5) SNA SNAP ON INC COM 211.4
CNS CONSOLIDATED STORES CORP COM (7.1) KBH KAUFMAN & BROAD HOME COM 202.3
MIR MIRAGE RESORTS INC COM (3.7) RML RUSSELL CORP COM 193.8
TRB TRIBUNE CO NEW COM (0.0) FTL FRUIT OF THE LOOM LTD ORD CL A 184.5

Consumer Staples CMCSK COMCAST CORP CL A SPL (73.8) UST U S T INC COM 328.4
YUM TRICON GLOBAL RESTAURANTS COM (46.5) BF.B BROWN FORMAN CORP CL B 216.4
CCE COCA COLA ENTERPRISES INC COM (15.2) FO FORTUNE BRANDS INC COM 168.0
DIS DISNEY WALT COMPANY COM (3.5) G GILLETTE CO COM 167.0
MCD MCDONALDS CORP COM (1.2) NWL NEWELL RUBBERMAID INC COM 128.1

Energy APC ANADARKO PETE CORP COM (20.5) RDC ROWAN COS INC COM 129.0
XON EXXON CORP COM 3.0 BHI BAKER HUGHES INC COM 109.4
BR BURLINGTON RES INC COM 9.1 HAL HALLIBURTON CO COM 69.2
UCL UNOCAL CORP COM 14.2 HP HELMERICH & PAYNE INC COM 65.2
P PHILLIPS PETE CO COM 14.6 KMG KERR-MCGEE CORP COM 61.7

Health Care WLA WARNER LAMBERT CO COM (21.1) BMET BIOMET INC COM 382.1
MRK MERCK & CO INC COM 15.9 AHP AMERICAN HOME PRODS CORP COM 236.6
SGP SCHERING PLOUGH CORP COM 16.8 PFE PFIZER INC COM 235.4
COL COLUMBIA/HCA HEALTHCARE CORP COM 24.8 BOL BAUSCH & LOMB INC COM 193.5
HCR HCR MANOR CARE INC COM 36.8 BCR BARD C R INC COM 189.5

Technology ADBE ADOBE SYS INC COM (97.8) KLAC KLA-TENCOR CORP COM 261.1
MSFT MICROSOFT CORP COM (83.4) XRX XEROX CORP COM 225.9
DELL DELL COMPUTER CORP COM (10.9) ANDW ANDREW CORP COM 171.0
NOVL NOVELL INC COM (8.4) LU LUCENT TECHNOLOGIES INC COM 143.5
GTW GATEWAY INC COM (4.8) PRD POLAROID CORP COM 139.0

Cash Conversion Cycle (in days)
Shortest Longest

Source: CSFB estimates, company financials, and FactSet.
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Individual Companies

The cash conversion cycle is a robust tool when applied to individual companies.
Overall, there is a remarkable correspondence between capital market valuation
and a short cash conversion cycle.

First, the difference between individual companies across sectors is striking. For
example, Microsoft, an icon of the Information Age, had a negative 83.0-day cash
conversion cycle and traded at 83.1 times noncash assets at its 1999 fiscal year-
end. On the same day, Exxon, the world’s largest oil company, had a negative
0.7 day cash conversion cycle and traded at 2.1 times its noncash assets.

Figure 11
Asset Values and Market Values Diverge in the New Economy
in millions; ratios in units

Exxon Corp. Microsoft Corp.
For the quarter ended 6/30/99 For the quarter ended 6/30/99

Days In: Days In:
   Sales 28.37    Sales 35.05
   Inventory 15.52    Inventory 0.00
   Payables 44.54    Payables 117.58

CCC: (0.65) CCC: (82.52)

Partial Balance Sheet - excluding cash & investments Partial Balance Sheet - excluding cash & investments
in millions in millions

Assets 6/30/99 Assets 6/30/99

Current Assets Current Assets
   Accounts receivable 9,107    Accounts receivable 2,245
   Inventories 4,787    Inventories 0
   Other current assets 1,187    Other current assets 752
Total current assets 15,081 Total current assets 2,997

   Property and equipment 65,002    Property and equipment 1,611
   Other assets 9,804    Other assets 940

74,806 2,551

Total Operating Assets 89,887              Total Operating Assets 5,548                

Market Capitalization Market Capitalization
   Share price 77.13$                 Share price 90.19$              
   Shares outstanding 2,428    Shares outstanding 5,109

187,259.50$     460,767.94$     

Market Capitalization / Operating Assets 2.08 Market Capitalization / Operating Assets 83.05

Note: annualized quarterly data.
Source: Company financials.

Second, even within a traditional industry such as steel, we see serious valuation
mismatches based on different cash conversion cycles. Steel was the quintes-
sential manufactured product of the early Twentieth Century. Once, sheer brawn
added most of the value in the production of steel—extracting the ore, shipping it
to the mills, and the like. Now, the revolutionary application of intellectual capital
to the production process makes brains more important than brawn. Bethlehem
Steel once required three to four man-hours of labor to make a ton of steel. To-
day, Nucor Steel can process the same ton in 45 minutes. This substitution of bits
for atoms is immediately apparent in the cash conversion cycle. 27
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Figure 12
The Market Values Intellectual Capital
in millions; ratios in units

Bethlehem Steel Corp. Nucor Corp.
For the quarter ended 6/30/99 For the quarter ended 7/3/99

Days In: Days In:
   Sales 26.48    Sales 30.89
   Inventory 90.13    Inventory 39.09
   Payables 35.38    Payables 21.69

CCC: 81.22 CCC: 48.29

Partial balance Sheet - excluding cash, investments and discontinued operations Partial Balance Sheet - excluding cash & investments
in millions in millions

Assets 6/30/99 Assets 7/3/99

Current Assets Current Assets
   Accounts receivable 290    Accounts receivable 342
   Inventories 980    Inventories 384
   Other current assets 6    Other current assets 87
Total current assets 1,276 Total current assets 814

   Property and equipment 2,748    Property and equipment 2,093
   Other assets 1,284

4,032 2,093

Total Operating Assets 5,309              Total Operating Assets 2,907                

Market Capitalization Market Capitalization
   Share price 7.69$                 Share price 48.94$              
   Shares outstanding 131    Shares outstanding 87

1,005.53$       4,272.24$         

Market Capitalization / Operating Assets 0.19 Market Capitalization / Operating Assets 1.47

Note: annualized quarterly data.
Source: Company financials.

Third, different cash conversion cycles are apparent between the old and new
economy business model within particular industries.

Figure 13
Companies with Negative Cash Conversion Cycles are Rewarded
in millions; ratios in units

Compaq Computer Corp. Dell Computer Corp.
For the quarter ended 6/30/99 For the quarter ended 7/30/99
Days In: Days In:
   Sales 62.64    Sales 35.52
   Inventory 26.75    Inventory 6.32
   Payables 49.93    Payables 56.52

CCC: 39.45 CCC: (14.69)

Partial Balance Sheet - excluding cash & investments Partial Balance Sheet - excluding cash & investments
in millions in millions

Assets 6/30/99 Assets 7/30/99

Current Assets Current Assets
   Accounts receivable 6,556    Accounts receivable 2,424
   Inventories 2,224    Inventories 336
   Other current assets 1,833    Other current assets 588
Total current assets 10,613 Total current assets 3,348

   Property and equipment 3,018    Property and equipment 601
   Other assets 5,939    Other assets 44

8,957 645

Total Operating Assets 19,570            Total Operating Assets 3,993                

Market Capitalization Market Capitalization
   Share price 23.69$               Share price 40.88$              
   Shares outstanding 1,693    Shares outstanding 2,540

40,102.94$     103,822.50$     

Market Capitalization / Operating Assets 2.05 Market Capitalization / Operating Assets 26.00

Note: annualized quarterly data.
Source: Company financials.

Finally, tracking a company’s cash conversion cycle gives the best assessment of
the dynamic capital needs of a business, making the measure a useful in antici-
pating stock price performance. The following case study illustrates this point.
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Dell Computer Corp.

“The balance between profitable growth and liquidity management is all about
velocity.”

Thomas Meredith, Chief Financial Officer, Dell Computer Corp.28

On January 3, 1995, Dell’s stock fetched $0.623 per (split-adjusted) share. By
June 30, 1999, Dell stock traded at $37.00 per share, almost sixty times the ear-
lier value.

Over the period, Dell management made a deliberate effort to break out all inter-
nal activities into their operational components, isolating the essential drivers of
return on invested capital. This process highlighted the importance of working
capital requirements on invested capital totals.

Through the implementation of the direct model (build to order) and fast receiv-
ables collection, the company actually turned working capital into a source of
cash. Dell’s return on invested capital went from 37% in 1995 to 195% in 1998.
Because so much of Dell’s invested capital was tied up in working capital, we
estimate that without the improvements in the cash conversion cycle, Dell’s return
on investment would be roughly two-thirds  its current level.

The effective management of these assets over the period led to a dramatic rise
in market value.

Figure 14
Dell’s Shortening CCC Translates into Market Value
in millions; ratios in units
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Source: Company financials, disclosure, and FactSet.

Conclusion

The economy is in transition. As intellectual capital sucks tangible capital from
businesses, cash is freed. We believe the cash conversion cycle allows investors
to better pick winners in this New Economy.
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N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager
or co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies
mentioned. Closing prices are as of November 18, 1999.

ALCOA INC (AA, 62.6875) CARDINAL HEALTH INC (CAH, 50) FREEPRT MCMOR COP&GLD  -CL B (FCX, 16.875)

APPLE COMPUTER INC (AAPL, 90.25) CATERPILLAR INC (CAT, 55.375) FEDERATED DEPT STORES (FD, 41.4375)

ALBERTSONS INC (ABS, 36.5) COOPER INDUSTRIES INC (CBE, 44.1875) FIRST DATA CORP (FDC, 45.4375)

ABBOTT LABORATORIES (ABT, 37.3125) CBS CORP (CBS, 53.75) FORT JAMES CORP (FJ, 27.9375)

BARRICK GOLD CORPORATION (ABX, 17.625) CIRCUIT CITY STR CRCT CTY GP (CC, 45.375) FLEETWOOD ENTERPRISES (FLE, 22.25)

ARMSTRONG WORLD INDS INC (ACK, 35.6875) COCA-COLA ENTERPRISES (CCE, 21.9375) FLUOR CORP (FLR, 38.5)

ALBERTO-CULVER CO  -CL B (ACV, 24.1875) CROWN CORK & SEAL CO INC (CCK, 21.875) FMC CORP (FMC, 48.1875)

ADOBE SYSTEMS INC (ADBE, 75) CARNIVAL CORP (CCL, 49.5625) FORTUNE BRANDS INC (FO, 33.25)

ADC TELECOMMUNICATIONS INC (ADCT, 51) CLEAR CHANNEL COMMUNICATIONS (CCU, 85.5625) SPRINT FON GROUP (FON, 74.0625)

ARCHER-DANIELS-MIDLAND CO (ADM, 14.125) CENDANT CORP (CD, 14.5625) FRUIT OF THE LOOM LTD  -CL A (FTL, 2.875)

AUTODESK INC (ADSK, 20.9375) CERIDIAN CORP (CEN, 21.8125) FOSTER WHEELER CORP (FWC, 11.125)

AETNA INC (AET, 60.625) CHAMPION INTERNATIONAL CORP (CHA, 61.9375) GILLETTE CO (G, 36)

ALLERGAN INC (AGN, 107.4375) CHEVRON CORP (CHV, 96.5625) GREAT ATLANTIC & PAC TEA CO (GAP, 26.9375)

AMERADA HESS CORP (AHC, 62.9375) COLGATE-PALMOLIVE CO (CL, 57.375) GANNETT CO (GCI, 72.1875)

AMERICAN HOME PRODUCTS CORP (AHP, 52.4375) CLOROX CO/DE (CLX, 49) GENERAL DYNAMICS CORP (GD, 53.4375)

AMERITECH CORP (AIT, 68.25) COMCAST CORP  -CL A SPL (CMCSK, 46.75) GUIDANT CORP (GDT, 56)

ALCAN ALUMINIUM LTD (AL, 33.0625) CONSOLIDATED STORES CORP (CNS, 20.25) GENERAL ELECTRIC CO (GE, 141.1875)

ALLIEDSIGNAL INC (ALD, 60.8125) CONOCO INC (COC.B, 28.375) GENERAL INSTRUMENT CORP (GIC, 66.25)

ALLEGHENY TELEDYNE INC (ALT, 15.125) COLUMBIA/HCA HLTHCR  -VTG (COL, 27.125) GENERAL MILLS INC (GIS, 40.3125)

AMERICAN GREETINGS  -CL A (AM, 25.3125) 3COM CORP (COMS, 38.5) GREAT LAKES CHEMICAL CORP (GLK, 34.625)

APPLIED MATERIALS INC (AMAT, 110) COSTCO WHOLESALE CORP (COST, 86.0625) CORNING INC (GLW, 95.375)

ADVANCED MICRO DEVICES (AMD, 26.6875) CAMPBELL SOUP CO (CPB, 46.5) GENERAL MOTORS CORP (GM, 71.0625)

AMGEN INC (AMGN, 91.125) COMPAQ COMPUTER CORP (CPQ, 23.5625) GEORGIA-PACIFIC GROUP (GP, 42.9375)

ANDREW CORP (ANDW, 15.25) COMPUWARE CORP (CPWR, 32.75) GENUINE PARTS CO (GPC, 26.5)

AMERICA ONLINE INC (AOL, 156) CRANE CO (CR, 17.4375) GAP INC (GPS, 38.375)

APACHE CORP (APA, 43.375) CABLETRON SYSTEMS (CS, 23) GOODRICH (B F) CO (GR, 22.9375)

ANADARKO PETROLEUM CORP (APC, 35.4375) COMPUTER SCIENCES CORP (CSC, 62.125) GRACE (W R) & CO (GRA, 14.0625)

AIR PRODUCTS & CHEMICALS INC (APD, 33.625) CISCO SYSTEMS INC (CSCO, 84.75) GOODYEAR TIRE & RUBBER CO (GT, 38.5)

ASARCO INC (AR, 29.6875) CASE CORP (CSE, 54.8125) GTE CORP (GTE, 76.6875)

ATLANTIC RICHFIELD CO (ARC, 97.5) COOPER TIRE & RUBBER (CTB, 16.5) GATEWAY INC (GTW, 77.875)

ASHLAND INC (ASH, 35.6875) CENTURYTEL INC (CTL, 43.6875) GRAINGER (W W) INC (GWW, 45.4375)

ALLTEL CORP (AT, 85.625) CENTEX CORP (CTX, 28.125) HARCOURT GENERAL INC (H, 36.1875)

AUTOMATIC DATA PROCESSING (AUD, 50.6875) CUMMINS ENGINE (CUM, 42.3125) HALLIBURTON CO (HAL, 44.125)

AVON PRODUCTS (AVP, 28.8125) CVS CORP (CVS, 40.375) HASBRO INC (HAS, 23.25)

AVERY DENNISON CORP (AVY, 62) CYPRUS AMAX MINERALS CO (CYM, 19) MANOR CARE INC (HCR, 20.375)

ALLIED WASTE INDS INC (AW, 8) DANA CORP (DCN, 26.75) HOME DEPOT INC (HD, 79.9375)

ALZA CORP (AZA, 42.8125) DU PONT (E I) DE NEMOURS (DD, 62.25) HARRAHS ENTERTAINMENT INC (HET, 27.8125)

AUTOZONE INC (AZO, 29.8125) DILLARDS INC  -CL A (DDS, 19.3125) HILTON HOTELS CORP (HLT, 9.3125)

BOEING CO (BA, 42.5625) DEERE & CO (DE, 39.75) HOMESTAKE MINING (HM, 8.375)

BAXTER INTERNATIONAL INC (BAX, 67.625) DELL COMPUTER CORP (DELL, 39.75) HEINZ (H J) CO (HNZ, 42.5625)

BEST BUY CO INC (BBY, 51.125) DOLLAR GENERAL (DG, 24.75) HONEYWELL INC (HON, 112.625)

BRUNSWICK CORP (BC, 23.625) DATA GENERAL CORP (DGN, 22.25) HELMERICH & PAYNE (HP, 27.4375)

BOISE CASCADE CORP (BCC, 38.8125) DAYTON HUDSON CORP (DH, 62.3125) HERCULES INC (HPC, 25.875)

BARD (C.R.) INC (BCR, 55.8125) DANAHER CORP (DHR, 51.375) BLOCK H & R INC (HRB, 49)

BLACK & DECKER CORP (BDK, 48.9375) DISNEY (WALT) COMPANY (DIS, 26) HEALTHSOUTH CORP (HRC, 5.875)

BECTON DICKINSON & CO (BDX, 29.6875) DOW JONES & CO INC (DJ, 61.625) HARRIS CORP (HRS, 20.0625)

BELL ATLANTIC CORP (BEL, 65.1875) DELUXE CORP (DLX, 25.5) HERSHEY FOODS CORP (HSY, 51.625)

BROWN-FORMAN  -CL B (BF.B, 66.6875) DUN & BRADSTREET CORP (DNB, 27.75) HUMANA INC (HUM, 7.4375)

BESTFOODS (BFO, 58.25) DONNELLEY (R R) & SONS CO (DNY, 24.0625) HEWLETT-PACKARD CO (HWP, 78)

BRIGGS & STRATTON (BGG, 57) DOVER CORP (DOV, 44.5625) INTL BUSINESS MACHINES CORP (IBM, 93.25)

BAKER-HUGHES INC (BHI, 29.125) DOW CHEMICAL (DOW, 122.5) INTL FLAVORS & FRAGRANCES (IFF, 38.3125)

BALL CORP (BLL, 39.5) DELPHI AUTOMOTIVE SYS CORP (DPH, 16.25) ITT INDUSTRIES INC (IIN, 34.375)

BELLSOUTH CORP (BLS, 44.8125) DARDEN RESTAURANTS INC (DRI, 19.375) IKON OFFICE SOLUTIONS (IKN, 6.9375)

BMC SOFTWARE INC (BMCS, 69.5) ENGELHARD CORP (EC, 17.3125) INTEL CORP (INTC, 74.75)

BIOMET INC (BMET, 34.1875) ECOLAB INC (ECL, 37.625) INTL PAPER CO (IP, 54.9375)

BEMIS CO (BMS, 34.25) ELECTRONIC DATA SYSTEMS CORP (EDS, 63.4375) INTERPUBLIC GROUP OF COS (IPG, 44.5)

BRISTOL MYERS SQUIBB (BMY, 75.875) EQUIFAX INC (EFX, 26.0625) INGERSOLL-RAND CO (IR, 52)

BAUSCH & LOMB INC (BOL, 59.4375) PERKINELMER INC (EGG, 42) ILLINOIS TOOL WORKS (ITW, 67.125)

BURLINGTON RESOURCES INC (BR, 39) EASTMAN KODAK CO (EK, 66.625) JOHNSON CONTROLS INC (JCI, 58.8125)

BETHLEHEM STEEL CORP (BS, 6.375) EMC CORP/MA (EMC, 83.1875) PENNEY (J C) CO (JCP, 22.3125)

BOSTON SCIENTIFIC CORP (BSX, 21.8125) EASTMAN CHEMICAL CO (EMN, 38.875) JOHNSON & JOHNSON (JNJ, 105.625)

ANHEUSER-BUSCH COS INC (BUD, 75.3125) EMERSON ELECTRIC CO (EMR, 57.75) JOSTENS INC (JOS, 19.8125)

COMPUTER ASSOCIATES INTL INC (CA, 62.1875) EATON CORP (ETN, 79.3125) NORDSTROM INC (JWN, 22.375)

CONAGRA INC (CAG, 25.625) FORD MOTOR CO (F, 52.625) KELLOGG CO (K, 36)
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KAUFMAN & BROAD HOME CORP (KBH, 25.0625) OWENS-ILLINOIS INC (OI, 24.25) SYSCO CORP (SYY, 39.75)

KLA-TENCOR CORP (KLAC, 91.1875) OMNICOM GROUP (OMC, 90.875) AT&T CORP (T, 47.3125)

K MART CORP (KM, 9.375) ORACLE CORP (ORCL, 71) TANDY CORP (TAN, 66.3125)

KIMBERLY-CLARK CORP (KMB, 68.0625) OWENS CORNING (OWC, 18.1875) TEKTRONIX INC (TEK, 32.5625)

KERR-MCGEE CORP (KMG, 60.5) OCCIDENTAL PETROLEUM CORP (OXY, 23.75) TENNECO AUTOMOTIVE INC (TEN, 7.1875)

COCA-COLA CO (KO, 59.9375) PHILLIPS PETROLEUM CO (P, 51.375) TENET HEALTHCARE CORP (THC, 24)

KROGER CO (KR, 23.1875) PAYCHEX INC (PAYX, 41.5) TEMPLE-INLAND INC (TIN, 63.75)

KNIGHT-RIDDER INC (KRI, 58.5) PITNEY BOWES INC (PBI, 49.8125) TJX COMPANIES INC (TJX, 22.9375)

KOHLS CORP (KSS, 71.9375) PEP BOYS-MANNY MOE & JACK (PBY, 9.75) TIMKEN CO (TKR, 19)

KING WORLD PRODUCTIONS INC (KWP, 42.25) PACCAR INC (PCAR, 42.25) TELLABS INC (TLAB, 73.625)

LONGS DRUG STORES INC (LDG, 27) POTLATCH CORP (PCH, 44.125) TIMES MIRROR COMPANY  -SER A (TMC, 67.8125)

LAIDLAW INC (LDW, 5.8125) SPRINT PCS GROUP (PCS, 89.6875) THERMO ELECTRON CORP (TMO, 13.6875)

LIZ CLAIBORNE INC (LIZ, 38.375) PHELPS DODGE CORP (PD, 54.625) THOMAS & BETTS CORP (TNB, 44.8125)

LILLY (ELI) & CO (LLY, 75.0625) PLACER DOME INC (PDG, 11.75) TOYS R US INC (TOY, 17.75)

LOCKHEED MARTIN CORP (LMT, 19.25) PE CORP (PEB, 80.5625) TRIBUNE CO (TRB, 53.5)

LOWES COS (LOW, 55) PEPSICO INC (PEP, 34.125) TRW INC (TRW, 52.625)

LOUISIANA-PACIFIC CORP (LPX, 12.8125) PFIZER INC (PFE, 33.8125) TUPPERWARE CORP (TUP, 18.875)

LSI LOGIC CORP (LSI, 61.75) PROCTER & GAMBLE CO (PG, 109) TIME WARNER INC (TWX, 67.5)

LIMITED INC (LTD, 38.6875) PARKER-HANNIFIN CORP (PH, 47.875) TEXACO INC (TX, 65.375)

LUCENT TECHNOLOGIES INC (LU, 76.75) PIONEER HI-BRED INTERNATIONL (PHB, 39.9375) TEXAS INSTRUMENTS INC (TXN, 94.9375)

LEXMARK INTL GRP INC  -CL A (LXK, 78.625) PULTE CORP (PHM, 21.5625) TEXTRON INC (TXT, 73.5)

MARRIOTT INTL INC (MAR, 33.5) PALL CORP (PLL, 24.3125) TYCO INTERNATIONAL LTD (TYC, 44.25)

MASCO CORP (MAS, 28.75) PARAMETRIC TECHNOLOGY CORP (PMTC, 22) UNOCAL CORP (UCL, 35.3125)

MATTEL INC (MAT, 13.4375) PHARMACIA & UPJOHN INC (PNU, 58.75) UNISYS CORP (UIS, 24.6875)

MAY DEPARTMENT STORES CO (MAY, 32.25) PPG INDUSTRIES INC (PPG, 60.5) UNION CARBIDE CORP (UK, 61.5625)

MCDONALDS CORP (MCD, 46.125) POLAROID CORP (PRD, 19.9375) MEDIAONE GROUP INC (UMG, 71.125)

MCKESSON HBOC INC (MCK, 23.5) PEOPLESOFT INC (PSFT, 18.5) UNILEVER N V  -NY SHARES (UN, 56.1875)

MEREDITH CORP (MDP, 39.625) PRAXAIR INC (PX, 47.9375) UNITED HEALTHCARE CORP (UNH, 56.375)

MCDERMOTT INTL INC (MDR, 9.6875) QUALCOMM INC (QCOM, 342.875) UNION PACIFIC RESOURCES GRP (UPR, 15.875)

MEDTRONIC INC (MDT, 39) RITE AID CORP (RAD, 6.625) UST INC (UST, 26.875)

MEAD CORP (MEA, 39.1875) RALSTON PURINA CO (RAL, 31.3125) U S WEST INC (USW, 65.125)

MCGRAW-HILL COMPANIES (MHP, 59.375) REEBOK INTERNATIONAL LTD (RBK, 9) UNITED TECHNOLOGIES CORP (UTX, 56.375)

MILLIPORE CORP (MIL, 34.3125) ROYAL DUTCH PET  -NY REG (RD, 64.6875) VF CORP (VFC, 30)

MIRAGE RESORTS INC (MIR, 12.5) ROWAN COS INC (RDC, 18.4375) VIACOM INC  -CL B (VIA.B, 52.75)

MALLINCKRODT INC (MKG, 35.375) COORS (ADOLPH)  -CL B (RKY, 52.125) VULCAN MATERIALS CO (VMC, 42.4375)

MINNESOTA MINING & MFG CO (MMM, 101.5) REYNOLDS METALS CO (RLM, 61.625) SEAGRAM CO LTD (VO, 44.3125)

PHILIP MORRIS COS INC (MO, 25.9375) RUSSELL CORP (RML, 13.9375) WESTVACO CORP (W, 31.875)

MOBIL CORP (MOB, 105.3125) ROHM & HAAS CO (ROH, 37.375) WALGREEN CO (WAG, 28.75)

MOTOROLA INC (MOT, 119) ROCKWELL INTL CORP (ROK, 47.1875) MCI WORLDCOM INC (WCOM, 88.5)

MERCK & CO (MRK, 77.25) RAYTHEON CO  -CL B (RTN.B, 31.375) WENDY’S INTERNATIONAL INC (WEN, 23.75)

USX-MARATHON GROUP (MRO, 29.8125) IMS HEALTH INC (RX, 26.875) WHIRLPOOL CORP (WHR, 65.4375)

MICROSOFT CORP (MSFT, 85) SEARS ROEBUCK & CO (S, 31.3125) WINN-DIXIE STORES INC (WIN, 28.1875)

MONSANTO CO (MTC, 45.5625) SBC COMMUNICATIONS INC (SBC, 51.625) WARNER-LAMBERT CO (WLA, 88.6875)

MICRON TECHNOLOGY INC (MU, 63.625) SEALED AIR CORP (SEE, 52.4375) WILLAMETTE INDUSTRIES (WLL, 45.6875)

MAYTAG CORP (MYG, 45.625) SEAGATE TECHNOLOGY (SEG, 35.9375) WELLPOINT HLTH NETWRK  -CL A (WLP, 66.875)

MILACRON INC (MZ, 15.1875) SCIENTIFIC-ATLANTA INC (SFA, 57.5625) WASTE MANAGEMENT INC (WMI, 16.1875)

INCO LTD (N, 19.5) SILICON GRAPHICS INC (SGI, 8.3125) WAL-MART STORES (WMT, 58.875)

NAVISTAR INTERNATIONL (NAV, 38) SCHERING-PLOUGH (SGP, 56.875) WATSON PHARMACEUTICALS INC (WPI, 37.3125)

NACCO INDUSTRIES  -CL A (NC, 48) SHERWIN-WILLIAMS CO (SHW, 21.375) WORTHINGTON INDUSTRIES (WTHG, 15.6875)

NEWMONT MINING CORP (NEM, 21.9375) SIGMA-ALDRICH (SIAL, 28.3125) WRIGLEY (WM) JR CO (WWY, 84.1875)

NABISCO GROUP HLDGS CORP (NGH, 12) SCHLUMBERGER LTD (SLB, 68.8125) WEYERHAEUSER CO (WY, 62.4375)

NIKE INC  -CL B (NKE, 44.25) SARA LEE CORP (SLE, 26) USX-U S STEEL GROUP (X, 24.625)

NORTHROP GRUMMAN CORP (NOC, 55.375) SOLECTRON CORP (SLR, 85.5) EXXON CORP (XON, 80.25)

NOVELL INC (NOVL, 23) SPRINGS INDUSTRIES  -CL A (SMI, 40.125) XEROX CORP (XRX, 24.875)

NATIONAL SERVICE INDS INC (NSI, 31.8125) SHARED MEDICAL SYSTEMS CORP (SMS, 40.625) TRICON GLOBAL RESTAURANTS (YUM, 42.3125)

NATIONAL SEMICONDUCTOR CORP (NSM, 35.8125) SNAP-ON INC (SNA, 30.75)

NORTEL NETWORKS CORP (NT, 74.9375) STAPLES INC (SPLS, 24.25)

NETWORK APPLIANCE INC (NTAP, 124) SERVICE CORP INTERNATIONAL (SRV, 7.75)

NUCOR CORP (NUE, 49.6875) ST JUDE MEDICAL INC (STJ, 29.1875)

NEWELL RUBBERMAID INC (NWL, 36.5) SUNOCO INC (SUN, 27)

NEXTEL COMMUNICATIONS (NXTL, 97.25) SUN MICROSYSTEMS INC (SUNW, 124.9375)

NEW YORK TIMES CO  -CL A (NYT, 39) SUPERVALU INC (SVU, 21.3125)

QUAKER OATS CO (OAT, 69.875) STANLEY WORKS (SWK, 32.6875)

OFFICE DEPOT INC (ODP, 12.625) SAFEWAY INC (SWY, 38.1875)
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Appendix A

Operating return on assets is skewed by numerous other accounting distortions.
The most relevant are listed below.

• Restructurings occur when a company makes a fundamental change in its
business strategy, operations, or structure, resulting in provisions for ex-
pected losses.29 This provisional charge has three effects. First, it reduces
depreciation and/or amortization expense, helping operating margins. Sec-
ond, it boosts future reported earnings by recognizing future expenses in the
current period. Finally, it shrinks the asset base, enhancing returns. Restruc-
turing charges have become more and more prevalent. Warren Buffett re-
cently said, “I believe that the behavior of managements has been...worse
when it comes to restructurings and merger accounting...many CEOs think
this kind of manipulation is not only okay, but actually their duty.” 30

• As the source of value has shifted, employees have become more and more
valuable. Increasingly, the way to attract and motivate employees is through
employee stock options (giving them “a piece of the action”) 31. Although cash
compensation is expensed, most employee stock options are not. Recogniz-
ing employee stock options as an expense serves to reduce operating profits
and depress computed returns.

Current accounting convention views research, development, software, and in-
formation technology spending as costs—which are expensed on the income
statement—rather than as investments in future growth—which are capitalized on
the balance sheet. This convention has caused a material understatement both of
the reported asset base and earnings. The impact is significant. To put it in per-
spective, consider that U.S. companies spent $212 billion on information technol-
ogy in 1996 alone.32
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Appendix B

Calculation of the S&P 500 Cash Conversion Cycle

Unless otherwise indicated, cash conversion cycles were calculated using the last
twelve months sales, last twelve months cost of goods sold, and average ac-
counts receivable, inventories, and payables over the prior four quarters.

Companies in the financial, transportation, and utilities sectors were removed
from the calculation because of the absence of a defined product cycle. In addi-
tion, the companies listed below were excluded for one or more of the following
reasons: (1) accounts payable is not reported as a separate line; item, (2) quar-
terly data is missing; or (3) financing is a core business.

Figure 15
Companies Excluded in Calculation of the S&P 500 Cash Conversion Cycle
S&P 500 sector definitions

Sector Ticker Company Name Sector Ticker Company Name
Basic Materials TIN TEMPLE-INLAND INC Energy RD ROYAL DUTCH PET  -NY REG

Capital Goods GE GENERAL ELECTRIC CO Financial All
MDR MCDERMOTT INTL INC

Communication Services NXTL NEXTEL COMMUNICATIONS Health Care AET AETNA INC
PCS SPRINT PCS GROUP HUM HUMANA INC
T AT&T CORP PNU PHARMACIA & UPJOHN INC

UNH UNITED HEALTHCARE CORP
Consumer Cyclicals CD CENDANT CORP WLP WELLPOINT HLTH NETWRK  -CL A

DNB DUN & BRADSTREET CORP
HLT HILTON HOTELS CORP Technology CA COMPUTER ASSOCIATES INTL INC
RX IMS HEALTH INC EGG PERKINELMER INC

FDC FIRST DATA CORP.
Consumer Staples KO COCA-COLA CO

PEP PEPSICO INC Transportation All
PG PROCTER & GAMBLE CO
UMG MEDIAONE GROUP INC Utilities All
UN UNILEVER N V  -NY SHARES
VO SEAGRAM CO LTD

Because the aggregated calculations are sales weighted, large companies may
have undue influence on the entire sector’s cash conversion cycle. Figure 16
shows the five largest companies, by sales, included in the calculations.
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Figure 16
Largest Companies by Sales and Sector
S&P 500 sector definitions; in days; percentage change

Ticker Name Jun-99
Basic Materials DD DU PONT E I DE NEMOURS & CO COM $25,430.0

IP INTERNATIONAL PAPER CO COM 21,994.0

DOW DOW CHEM CO COM 17,791.0

AA ALCOA INC COM 16,325.1

ADM ARCHER DANIELS MIDLAND CO COM 15,137.8

Capital Goods BA BOEING CO COM $59,344.0

LMT LOCKHEED MARTIN CORP COM 25,920.0

UTX UNITED TECHNOLOGIES CORP COM 24,422.0

CAT CATERPILLAR INC DEL COM 20,547.0

WMI WASTE MGMT INC DEL COM 17,457.2

Communication Services BEL BELL ATLANTIC CORP COM $32,249.0

WCOM MCI WORLDCOM INC COM 30,720.0

SBC SBC COMMUNICATIONS INC COM 29,604.0

GTE GTE CORP COM 25,478.0

BLS BELLSOUTH CORP COM 24,154.0

Consumer Cyclicals F FORD MOTOR CO DEL COM $150,710.0

WMT WAL MART STORES INC COM 142,532.0

GM GENERAL MTRS CORP COM 125,952.4

S SEARS ROEBUCK & CO COM 40,804.0

HD HOME DEPOT INC COM 34,339.0

Consumer Staples MO PHILIP MORRIS COS COM $59,572.0

KR KROGER CO COM 30,603.5

MCK MCKESSON HBOC INC COM 29,923.1

SWY SAFEWAY INC COM NEW 25,961.8

CAH CARDINAL HEALTH INC COM 25,033.6

Energy XON EXXON CORP COM $97,238.0

MOB MOBIL CORP COM 45,753.0

TX TEXACO INC COM 30,289.0

CHV CHEVRON CORPORATION COM 29,597.0

HAL HALLIBURTON CO COM 20,044.2

Health Care MRK MERCK & CO INC COM $29,923.8

JNJ JOHNSON & JOHNSON COM 25,583.0

BMY BRISTOL MYERS SQUIBB CO COM 19,182.0

COL COLUMBIA/HCA HEALTHCARE CORP COM 17,815.0

PFE PFIZER INC COM 14,902.0

Technology IBM INTERNATIONAL BUSINESS MACHS COM $87,448.0

HWP HEWLETT PACKARD CO COM 48,816.0

CPQ COMPAQ COMPUTER CORP COM 38,489.0

LU LUCENT TECHNOLOGIES INC COM 35,766.0

MOT MOTOROLA INC COM 30,234.0

Revenue
Largest by Sector
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1 Interview with Walter Wriston, quoted in Thomas A. Stewart, “Brainpower,” Fortune, June 3, 1991.
2 See Intellectual Capital by Thomas A. Stewart, Doubleday, 1997.
3 http://www.bog.frb.fed.us/BOARDDOCS/SPEECHES/19961016.htm.
4 See The Weightless World by Diane Coyle, Capstone Publishing, 1997.
5 This example is taken from Intellectual Capital by Thomas A. Stewart, Doubleday, 1997.
6 See New Rules for the New Economy by Kevin Kelly, Penguin Books, 1998.
7 See Myths of Rich and Poor by W. Michael Cox and Richard Alm.
8
 http://www.intel.com/intel/museum/25anniv/hof/moore.htm.

9 http://www.seas.upenn.edu/~gaj1/wireless.html.
10 See Unleashing the Killer App by Larry Downes and Chunka Mui, Harvard Business School Press, 1998.
11 This is a commonly used measure of the productivity of assets.
12 See Financial Statement Analysis by Leopold Bernstein and John Wild, McGraw-Hill, 1998.
13 Warren Buffett, Berkshire Hathaway Annual Report 1998.
14 See Appendix A.
15 Purchase accounting assumes that one company uses its economic resources to acquire another, and thus net assets acquired are
recorded at their fair value purchase price. In a purchase of net assets, this is exactly what happens: the net assets purchased from the
selling entity are recorded on the acquirer’s books at fair value. Any premium over and above fair value is goodwill. While part of the
gap between book value and price is allocated to the target’s identifiable net assets to bring them up to fair value, the largest portion (up
to 90% in some acquisitions) is assigned to goodwill.

Pooling accounting merges two firms using the existing recorded book values of their net assets. There is no adjustment to fair value
because the underlying assumption is that there has not been an exchange of economic resources, but rather a combining of equity
interests.
16 See “Let’s Make a Deal” by Michael Mauboussin and Bob Hiler, Credit Suisse First Boston, April 27, 1998.
17

 Assumes net working capital and net PPE remained at the same percentage of sales as in 1990 in each subsequent year. This figure
is the nominal sum of the incremental difference between implied and actual net working capital and net PPE.
18

 See “What Is the Right Supply Chain for Your Product?” by Marshall Fisher, Harvard Business Review, March-April 1997.
19 See “A Cash Conversion Cycle Approach to Liquidity Analysis” by Verylyn D. Richards and Eugen J. Laughlin, Financial
Management, Spring 1980, 32-38.
20 DSO = Days in the year (360) / (Sales / Average accounts receivable).
21 DII = Days in the year (360) / (Cost of goods sold / Average inventory).
22 DPO = Days in the year (360) / (Cost of goods sold / Average accounts payables).
23

 Product financing costs amounted to more than 4% of GDP in 1998. See “Combining Logistics with Financing for Enhanced
Profitability” by Richard Palmieri and Jon Africk, Credit Suisse First Boston at http://palmieri.ascet.com.
24

 See Essentials of Managerial Finance, 5th ed. by J. Fred Weston and Eugene F. Brigham, The Dryden Press, 1979.
25

 Jay Fitzsimmons, Wal-mart senior vice-president, quoted in The Wall Street Journal, November 10, 1999.
26

 See Appendix B for methodology.
27

 See Intellectual Capital by Thomas A. Stewart, Doubleday, 1997.
28

 See “Thomas Meredith” by Stephen Barr, CFO Magazine, September 1998.
29

 There are two main types of restructuring charges:

1. Costs associated with terminated employees or assets no longer being used—termination benefits, facility closure costs, operating
leases, lease termination costs, excess lease costs, losses on planned disposals of assets, and certain contractual obligations.

2. Costs associated with retained employees or assets—employee relocation, temporarily idled facilities, equipment relocation,
training and retraining, business re-engineering, information systems enhancements, inventory write-downs, and asset
impairments.

Source: Financial Accounting Standards Board, Emerging Issues Task Force No. 94-3, February 21, 1994.
30 Warren Buffett, Berkshire Hathaway Annual Report 1998.
31 See “A Piece of the Action” by Michael Mauboussin and Bob Hiler, Credit Suisse First Boston, November 2, 1998.
32 See New Rules for the New Economy by Kevin Kelly, Penguin Books, 1998.
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• The key to the Digital Revolution is that knowledge has replaced
physical capital as the fundamental driver of value.

• This tectonic shift has rendered many old rules of thumb obso-
lete. Investors must adopt new mental models in order to under-
stand current developments.

• A decentralized mindset is most suitable for understanding capi-
tal market behavior, adaptive management structures, and tech-
nological diffusion.

• Globalization will transform many industry structures. Leading
companies will get the best the world has to offer: large markets,
the latest technology, responsive suppliers, and able talent.
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Executive Summary

As we enter the new millennium, information technology is driving change in the
world around us at an ever-increasing pace. Old rules of thumb that once accu-
rately represented the past have just as rapidly lost their accuracy. New mental
models, or frameworks, are needed to allow investors to best understand the cir-
cumstances they face. Those that can adapt to the brave new world will reap dis-
proportionately higher rewards. Those that don’t will struggle.

This report broadly outlines the key forces that are reshaping the world of the
21st century:

• Revolutionary economic shifts. We are currently undergoing our second
revolutionary shift in as many centuries. Improvements in “software”—the in-
structions, recipes, or means by which humans manipulate the physical world
around them—are the main driver. As knowledge replaces tangible capital as
the fundamental driver of value creation, future economic growth relies more
on the manipulation of “software” than on the manipulation of physical capital.
There is already ample evidence of this shift in knowledge over capital in ag-
gregate return on capital data for the U.S. economy. Unfortunately, the cur-
rent accounting system was developed to measure tangible capital and is
inelegant at keeping the financial score for the information revolution.

• Decentralization. In an ever-connected world, distributed knowledge be-
comes more and more valuable than individual knowledge. As an investor,
this mindset allows a better understanding of how securities are priced in the
capital market, dictates adaptive management structures, and explains the
diffusion of technology.

• Globalization. Currently, a mere 20% of global output is consumed in global
markets. However, in 30 years’ time it is estimated that 80%, or $90 trillion, in
global output will be consumed in global markets. This 9% compound aver-
age growth rate in global market consumption is roughly double the actual
growth in output expected over the same period. Capital, raw materials, la-
bor, and land are all costs of production. Taking advantage of global dispari-
ties among these various elements of the capitalist calculus are going to be a
source of tremendous opportunity in the future. Particularly, labor productivity
and labor cost arbitrage will become a key source of value in the years
ahead.

• The triumph of bits over atoms. The revolutionary shift to a knowledge-based
economy has radical implications for valuation. Knowledge-based businesses
enjoy certain characteristics not found in their bricks-and-mortar brethren. For
example, most knowledge-based businesses have high upfront costs but
relatively cheap incremental costs. This “scalability” makes intellectual capital
easy to reproduce and disseminate, allowing businesses to grow with negli-
gible incremental costs. This leads to even more rapid change, as dominant
companies or industries are always at risk of being unseated by a new tech-
nology, driving future returns on invested capital higher than they have ever
been.

• We believe it is important to allocate a meaningful amount of time to the
building and fortification of mental models.
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Introduction

Investing is a context-dependent activity. Change is inevitable. Rules of thumb
that accurately represented the past have lost their validity. Investors more con-
cerned with consistency of approach than evolution of approach are falling out of
sync with the markets.

What to do? We believe the best way to approach the investing task is one pro-
posed by Charlie Munger—Warren Buffett’s sidekick at Berkshire Hathaway.
Munger advocates the use of so-called “mental models.” Mental models are
frameworks—typically drawn from various disciplines—that allow an investor to
best understand the circumstances he or she faces. Mental models help shape
accurate representations of reality, and are as valid for assessing a company’s
competitive position as they are for rational decision-making in stock picking.

Munger likes to point out the risk of having too few mental models or models that
are too rigid. He repeats the well-worn phrase “to a man with a hammer, every
problem looks like a nail” to stress that mental models must constantly be built
and fortified. We believe the mental models required for the 21st century are very
different from those that dominated even one generation ago. Investors today
must adapt, as they have in the past. History has shown that those quickest to
adapt reap disproportionately higher rewards. Change is the only constant.

In this article, we build on four themes: revolutionary economic shifts, decentrali-
zation, globalization, and bits over atoms. There is one common and powerful
thread linking each theme: the speed and increasing ubiquity of information tech-
nology. Information technology is changing many of the rules of the game, both
for companies and investors. This is not to say the laws of financial economics
have changed. It does suggest, however, that mental models must be updated.

Revolutionary Shifts: Agricultural to Industrial to Information

We are currently undergoing our second revolutionary shift in as many centuries.
The first shift was from a largely agricultural society to an industrial society. This
occurred in the 19th century. The second shift is from an industrial society to an
information society. This shift started around the middle of the 20th century, and
remains a powerful force today. Table 1 shows the percentage of employment in
agricultural, manufacturing, and service jobs in the United States over the past
200 years. The data clearly show the shift in economic emphasis.

Table 1
Percentage of Americans Employed in Various Jobs

1800 1850 1900 1950 2000E

Agriculture 94% 60% 45% 18% 3%
Manufacturing 3 24 27 37 27

Services 3 16 28 45 70

Total 100% 100% 100% 100% 100%

Source: Myths of Rich and Poor, W. Michael Cox and Richard Alm; CSFB estimates.

Some pundits have argued that there is really very little new about the New
Economy, citing prior periods of outsized wealth for countries during specific
times. Examples include Holland in the 17th century and the United Kingdom in
the 18th and 19th centuries. On one level, this is valid. On another level, it is a
gross underestimation of the pace of change and how we experience it as hu-
mans.1
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What features do these revolutions have in common? In each case, innovation—
or the application of “technology”—has been key. For example, the jump from a
nomadic to an agrarian society was spurred by the domestication of plants and
animals.2 This was a meaningful innovation, as it allowed for the creation of larger
communities and introduced specialization of tasks. The transition from an agri-
cultural to industrial society was paced by technological breakthroughs such as
steam engines, electricity, rail transportation and mass production lines.3

Improvements in “software” are the root of these revolutionary shifts. Software is
defined as a set of instructions, recipes, or means by which humans manipulate
the physical world around them.4 In this regard, the current Information Revolu-
tion is similar to the revolutions that preceded it.

So what’s different about the Information Revolution—the basis for the heralded
New Economy? There has been a shift in emphasis in what drives economic
growth. Economic output is a function of labor, capital, and software. Historically,
improved software drove better use of capital and labor. The key difference be-
tween the current revolution and the prior two is that they were largely about ma-
nipulating physical capital, while the current revolution is about manipulating
software. Now, for the first time, software has become the defining determinant of
value.

This is important because software is a nonrival economic good. A rival economic
good is one that can be used by one person or one entity at a time. A manufac-
turing plant, a pen, a car are all rival goods. In contrast, a nonrival economic
good—instructions, recipes, ideas—can be passed on to others without any con-
gestion. In fact, the cost of replicating and distributing knowledge-based products
is close to zero.5 And the rapidity with which value-creating ideas are spread is
accelerating the rate of change. Good ideas are still hard to come by, but are
cheap and quick to pass along.

So in prior periods, those that controlled physical capital captured the most value.
Today, those that control intellectual capital capture the value. (See Tables 2 and
3.) The mental models needed to assess intellectual capital are different from
those needed for physical capital. Investors who are slow to transition from one
set of models to the other will be at a significant disadvantage in the new millen-
nium.

Table 2
The Richest Americans in History Owned the Means of Production

Rank Tycoon Source of Fortune Wealth as a % of GNP

1 John D. Rockefeller Oil 1.53%
2 Cornelius Vanderbilt Steamboats and railroads 1.15
3 John Jacob Astor Fur trade, NY real estate 0.93
4 Stephen Girard Shipping 0.67
5 Andrew Carnegie Steel 0.60

Source: The Wealthy 100, Michael Klepper and Robert Gunther.

Table 3
The Richest Americans Today Own Equity in Knowledge Companies
in $ billions

Rank Name Worth Source

1 Bill Gates $58.4 Microsoft Corp.
2 Warren Buffett 29.4 Berkshire Hathaway
3 Paul Allen 22.0 Microsoft Corp.
4 Michael Dell 13.0 Dell Computer
5 Steve Ballmer 12.0 Microsoft Corp.
Source: “The Forbes Four Hundred, The 1998 Richest People in America.” Forbes, October 12, 1998.
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Here are a few of the mental models we think will be important in the 21st cen-
tury:

• Increasing returns. We count at least five definitions of the term, but two are
important here. The first is the idea that knowledge begets knowledge.6 Al-
most all innovations are the result of recombining existing technologies in a
novel way. Accordingly, the more building blocks of knowledge that exist, the
more potential combinations, and hence the greater the levels of innovation.
This means that the companies (and countries) with the biggest pools of
knowledge will actually be able to grow the fastest in the future.

The second sense of the phrase relates to returns on capital. Neo-classical
economic theory holds that competitive forces drive returns on capital down
to the cost of capital over time. This is true for most industries, notwithstand-
ing the short-term benefit of traditional economies of scale. However, knowl-
edge-based products often have high up-front costs and modest costs of
replication and distribution. As more and more units are sold, per-unit costs
drop and returns on capital rise as incremental units are amortizing off of the
high up-front cost. Increasing returns are replacing diminishing returns in
parts of the economy.

• Intellectual property. One fundamental building block of free market econo-
mies is strong property rights. Property rights assure that the owners of
capital and resources generate and retain appropriate returns on that capital.
And the fact that capital and resources are rival goods means that it is a rela-
tively straightforward task to track ownership.

The link between returns on capital and capital ownership becomes much
fuzzier when intellectual capital is the source of advantage. There are a cou-
ple reasons for this. First, the process for claiming intellectual property is less
developed and less clear-cut than property rights. While the patent process is
viable, questions abound about what is novel and unobvious, two criteria for
receiving a patent. Further, precedent suggests that ideas cannot be pat-
ented. 7 Second, software can be disseminated—quickly, cheaply and without
congestion—in a way that capital can not. This makes software inherently
difficult to protect. We believe that investors should carefully watch how the
U.S. government deals with the issue of intellectual capital. The current case
against Microsoft may provide important precedent—especially for compa-
nies that enjoy increasing returns.

• Accounting. Our current dual-entry accounting system was developed
roughly 500 years ago. It was largely built to track the movement of physical
goods for the benefit of creditors. In a world dominated by tangible capital,
our currently employed accounting system worked fine. As the source of
value creation shifts to intangible capital, however, the system becomes less
and less reflective of economic reality. Examples include capturing intellec-
tual capital, large employee stock-option claims, and the expensing versus
capitalizing of investments. Investors must be aware that the financial score
for the Information Revolution is kept with an outdated system.

As the new millennium begins, it remains the early stages of the Information
Revolution. Investors need to evolve their mental models to incorporate the
surging role of software as the source of competitive advantage. This strategic
task is complicated by the fact that traditional accrual accounting does a poor job
of mirroring economic reality.

Decentralization

The human mind loves cause and effect.8 This evolutionary adaptation has been
useful for most of human existence. Eat something toxic and you get sick. Fail to
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protect yourself from a predator and you die. But the usefulness of this neat cau-
sality will be much more limited in the future. In an ever-connected world, distrib-
uted knowledge is becoming more and more valuable than individual knowledge.
The new millennium will see a decentralized mindset triumph over a centralized
mindset.9

Let’s step back. From where did the centralized view emerge? There are really
two interrelated sources. The first is scientific and the second social.

First, a scientific perspective. For the vast majority of human tenure, there was
very little understanding of how things worked: why the sun rose, why it rained,
how babies were created. Humans closed the cause and effect loop by looking to
the supernatural. Gods and spirits dictated the goings-on. Every question could
be answered by defaulting to a higher force.

Human understanding of the world changed dramatically during the Renaissance
(14th through 17th centuries) as modern science started to take shape. Science
started to eclipse the role played by religion in its explanation of a great number
of physical phenomenon. There was perhaps no more influential scientist than Sir
Isaac Newton (1642-1727). Newton described many of the basic physical laws,
emboldening scientists to believe, if only tacitly, that any physical phenomenon
could be explained if given enough information.

This deterministic approach satiates human desire for cause and effect in a dif-
ferent way. Rather than looking to the supernatural for explanation, it offers (or
promises) fundamental determinism in the world. Effects have causes, and they
can be described through science.

The centralized mindset also came from the social reality that historically a
handful of people controlled information. Those that did—feudal lords, kings, dic-
tators, and industrialists—typically had power. In the absence of efficient means
of communication or widespread education, these people had pronounced infor-
mational advantages. The holders of information helped shape the destiny of
many people. Cause and effect were linked.

Over the past century or so, social and physical scientists have been waking to
the realization that organization in systems need not be the result of direct cause
and effect.10 The specific observation is that the interaction of many agents, each
with local information, often leads to an aggregate system that is smarter than the
sum of its parts. These are known as complex adaptive systems (CAS) and a
new field of complexity has sprung up to study it.11 Complex adaptive systems
are ubiquitous in nature—ant colonies and immune systems are but two exam-
ples—and can also be found in structures erected by man. This includes the
capital markets in which investors compete every day.12

Centralized systems have a great advantage over decentralized systems be-
cause they are generally easier to understand. So when economists create their
explanations of the world, they have one of two choices: defined models with
clean mathematical solutions, or more complicated models with either no answer
or many solutions. By and large, economists have chosen models more akin to
Newtonian physics than biological reality. Alfred Marshall, often called the father
of modern economics, said it this way:

The Mecca of economics lies in economic biology rather than eco-
nomic mechanics. But biological conceptions are more complex
than those in mechanics; a volume of foundations must therefore
give a relatively large place to mechanical analogies, and frequent
use is made of the term equilibrium which suggests something of a
static analogy.13
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We believe there is a widespread move to decentralization. This is not to say that
centralized systems do not have a place. Numerous phenomena are still best
described by centralized theories. It is to say that decentralized thinking has not
been given its proper due.

The decentralization march is occurring on multiple levels. The grease on the
skids is free markets and a precipitous drop in communication costs. And even
though the mental transformation from centralized to decentralized thinking will
be hard for many investors, we believe it will be a key investment theme.

We explore decentralized thinking at three levels:

• Capital markets. The development of modern portfolio theory over that past
50 years or so represented a significant leap in understanding of how capital
markets work. However, equilibrium economics remains at the core of the
theory. And in explaining how markets work, many economists have indulged
in the “lead steer” theory, a decidedly centralized notion.

The lead steer theory is a metaphor for how stock prices are set. If you want
to understand the direction of a herd of cattle, you need not interview each
cow. You only have to talk to the “lead steer.” Similarly, in the stock market
you need not understand the motivations of the average investor, as they are
considered price-takers. It is only the well-capitalized, informed lead steer
that matters.14

We believe the lead steer metaphor, for all of its intuitive appeal, is wrong.
There are simply too many stocks and too few lead steers. The setting of
stock prices cannot be understood using a centralized framework.

This is not to say that markets are not well functioning mechanisms. They
are. But they can best be understood as decentralized systems—more accu-
rately, complex adaptive systems. CAS are comprised of many agents, each
with local, or limited, information. A market emerges from the dynamic inter-
action of these agents. CAS are often called emergent phenomenon. Impor-
tantly, the market that emerges has properties and characteristics separate
and distinct from the sum of the underlying agents. Additivity does not apply.
Order arises spontaneously from the interplay of the agents.

Economists have long observed CAS without formally having a name to at-
tach to it. Adam Smith called it the “invisible hand.” The Austrian school of
economics called it “subjectivism.” No matter the moniker, a decentralized
model better describes markets.

• Companies. For the better part of the past century, companies were organ-
ized in hierarchical fashion. Managers had whatever information there was,
and they essentially dictated the tasks that needed to be completed. Further,
many of the industry’s value-chain activities were done within the corporation.
Vertical integration assured control of all phases of production.

The old order is rapidly changing for two fundamental reasons. The first rea-
son relates to a change in corporate emphasis because of the evolution in
the economy from capital-based to knowledge-based. Traditional businesses
typically focus on optimization: doing what we did yesterday better today, and
better yet tomorrow. New Economy businesses are in a constant search for
the “next big thing”—the killer application that will dismantle the status quo.

Centralized, hierarchical structures are typically suitable for optimizers. But
the quest for the next big thing requires a leaner, flatter organization. Em-
ployees need to have incentives to think out of the box (which are usually in
the form of stock options). Decentralization is the best organizational struc-
ture.15
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The second reason for corporate decentralization is plummeting transaction
costs. In a seminal paper written in 1937,16 economist Ronald Coase noted
that firms should perform internally any activity that cannot be performed
more cheaply externally. The cost differentials between internal and external
activities are attributable to transaction costs, including search, information,
bargaining, decision, policing and enforcement costs.

Coase noted that lower costs of performing activities, spurred by innovations
such as the telephone and telegraph, would encourage larger firms. And for
years that was true. But the rules are changing: transaction costs are drop-
ping so dramatically that it is now cost effective for companies to outsource
more and more activities. It’s not that companies are abdicating responsibility
for delivering their goods or services: they remain tethered to their partners
through an umbilical cord of information technology. So companies can avoid
the costs of largeness, most notably bureaucracy, while still providing the
best product possible.17

One clear illustration of this trend is Dell Computer. Dell effectively out-
sources the activities that do not add value. However, the company maintains
close ties to suppliers and front-end customer support, creating the look and
feel of a large company from a customer’s perspective. The company cap-
tures the benefit of size without much of the cost of size.

Corporate downsizing is happening fast. (See Table 4.) And an increasingly
wired world virtually assures that decentralization will remain a key corporate
trend.

Table 4
U.S. Job Creation by Firm Size
1991-95; in thousands

Firm Size (number of employees) Net Change in Employment

1-4 3,843
5-19 3,446
20-99 2,546
100-499 1,011

500-4,999 193
5,000 or more -3,375

Total 7,664

Source: Myths of Rich and Poor, W. Michael Cox and Richard Alm.

• Technology. Technology is also rapidly moving toward a decentralized world.
One need look no further than the Internet: a huge, interconnected system
with no centralized authority. The extraordinary growth of the Internet, which
occurred without the benefit of any planning, is itself a testament to self-
organizing principles.

A more mundane example is the evolution in computing power. The modern
era of computers can be said to have started in 1959, the year the integrated
circuit was introduced. The first creatures to roam the computing landscape
were the mainframes, which dominated from the early 1960s to the early
1980s. Mainframes were more of the centralized ilk: they were expensive,
had few operators, and few users. The 1970s saw the advent of minicomput-
ers—not as powerful as mainframes but more flexible. Personal computers
burst on the scene in the early 1980s, allowing everyone to have a computer
on their desk cost-effectively. But decentralization did not kick into high gear
until the era of networking, which started in earnest about one dozen years
ago.
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The future of technology looks heavily decentralized. As broadband Internet
protocol services become diffused, there will be little institutional control over
technology. Individuals will be connected to one another through a decen-
tralized Web, with no center. Biological metaphors will describe the world
better than Newtonian ones. Cause and effect will be more ephemeral than
ever.

Globalization

Today, roughly 20% of global output—$6 trillion of the $28 trillion world gross
domestic product—is produced and consumed in global markets. Within 30
years, 80% of the $90 trillion-plus in output will be in global markets. This repre-
sents a compound annual growth rate of almost 9%, or better than double the
rate of anticipated global output growth.18 Globalization is obviously a significant
issue for the new millennium.

Slowly but surely, democracy has been on the rise, and regulation has been de-
clining around the world. These developments, paired with the surge in ever-
cheaper information technology, mean that companies will have opportunities in
the future that they could have only dreamed of in the past. Specifically, leading
companies of the future will have the best the world has to offer: talented labor,
large customer markets, the latest technology, and the most efficient suppliers.

The more sober downside is that many businesses, used to competing in largely
local or sheltered markets, will be competing against the world’s elite. Data from
the World Bank and McKinsey suggest that roughly one-third of all industries are
globally defined, one-third nationally defined, and one-third locally defined. The
integration of global markets, given their magnitude and ferocity, will inevitably
create significant volatility and uncertainty.

McKinsey consultant Lowell Bryan and his colleagues offer an interesting frame-
work for considering globalization. They note that arbitrage—the purchase and
sale of goods to exploit price inefficiencies—is ubiquitous in financial markets.
They argue that arbitrage is going to become mainstream in product markets as
well.

Arbitrage in the real economy is based on the exploitation of varying production
costs. There are four major factor costs of production: raw materials, capital,
labor, and land. Of these, only commodity-based raw materials and capital are
priced in global markets. That is, there is one price for the goods around the
world (adjusted for transaction and transportation costs).

These real economy arbitrage opportunities are huge. Differences between capi-
tal and labor productivity remain significant across various geographies. For ex-
ample, the capital productivity of Germany and Japan is roughly two-thirds that of
the United States. Table 5 shows labor productivity and labor costs across a host
of countries. Further, McKinsey estimates that roughly 90% of the world market
share and capacity is controlled by companies that have limited capabilities to
capture these arbitrage opportunities.
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Table 5
Labor Productivity and Costs across Various Countries—1992
weighted average of four industries: steel, food, retail banking, and telecom

Country Labor Productivity Labor Cost

U.S. 100 100
Argentina 46 41
Colombia 38 17
Brazil 32 31
Mexico 31 27
Venezuela 30 14
Source: McKinsey Global Institute.

Accordingly, companies should build strategies based on cross-geographic arbi-
trage. While capturing these arbitrage benefits will undoubtedly be aided by in-
formation technology, the transformation of many sectors will take years, if not
decades, to unfold. Further, these arbitrage opportunities require scale. The
companies with the best global scale will be the ones that benefit most directly.

Triumph of Bits over Atoms

There is a mantra of productivity growth that some Wall Street strategists love to
chant: capital is replacing labor. While this is an obvious truth in parts of the
economy, it obscures the real story of the new millennium: knowledge is replacing
capital as the fundamental driver of value creation.

Some of the key characteristics of software—costly to produce but cheap to repli-
cate and distribute—were discussed above. Investors need to be sensitive to a
few additional points:

• Scalability. Scalability refers to the ability to grow sales at a much more rapid
rate than costs—including the capital investment needed to support the busi-
ness. Business models based on the deployment of substantial capital—re-
tailers, for example—have physical barriers to growth. Managers must
rapidly, and skillfully, deploy hard assets in order to generate brisk sales
growth. Capital-intensive businesses do benefit from economies of scale, but
competitive forces generally assure that returns on capital are similar to the
cost of capital.

• In contrast, knowledge-based businesses are much more scalable. As intel-
lectual capital is inexpensive to reproduce and disseminate, these busi-
nesses can grow rapidly with negligible incremental costs. In the language of
economists, marginal costs continue to decline as output increases.

• The result is that intellectual-capital-based businesses are more scalable
than are their capital-laden brethren. Some New Economy companies will
achieve growth rates well beyond what was conceivable even a half-century
ago.

• To illustrate the point, we compared the anticipated growth rates of Ama-
zon.com to the growth posted by Wal-Mart in the early- to mid-1970s. Wal-
Mart’s sales gains were (and are) tied to new store openings to a large de-
gree. Amazon, in contrast, has relatively modest capital needs and a scal-
able, front-end Web site. While Wal-Mart posted an impressive 42%
compound annual sales growth rate from 1974-77, AMZN is expected to
show an even more notable 100%-plus compound annual top-line improve-
ment from 1997-00E. See Figure 1.
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Figure 1
Bits Scale Better than Atoms—Growth of Wal-Mart versus Amazon.com

CAGR Sales
WMT (74-77)       42%
AMZN (97-00E)  145%
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• Accelerating rate of economic discontinuity. Economist Joseph Schumpeter
made famous the phrase “creative gale of destruction.” What Schumpeter
stressed was that the interesting part of capitalism is the never-ending
change, a point not sufficiently underscored by equilibrium-based economet-
ric models. That is, dominant companies or industries are always at risk of
being unseated by a new technology.

There are two important takeaways. The first is that the speed of change is
increasing.19 In large part, increasing speed has been fed by Moore’s Law,
which says that computing power doubles approximately every 18 months. In
fact, if Moore’s Law continues to the year 2015 as many experts expect,
there will be a staggering 137 billion-fold increase in computing power 55 or
so years since the introduction of the integrated circuit. So long as informa-
tion can be accessed, analyzed, and recombined dramatically quicker and
cheaper than before, change will continue at a breakneck pace.

Figure 2
Spread of Products into American Households

Source: Myths of Rich & Poor; W. Michael Cox and Richard Alm; Basic Books, 1999.
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The second takeaway is that investors in the future should expect higher re-
turns on invested capital (ROIC) than they have ever seen, but for shorter
time periods. The elevated ROICs are a function of our accounting system,
which fairly portrays tangible assets but does a poor job capturing intangible
assets. The shorter time periods, quantified by what we call “competitive ad-
vantage period,” reflect the accelerated rate of discontinuous innovation.20

This is in contrast to more traditional businesses, where ROICs tend to be
more modest but the franchise more durable. So investors face a new ana-
lytical hurdle: higher ROICs for shorter periods of time versus lower ROICs
for longer periods of time.

• Harder working physical capital. Our preliminary analysis shows that working
capital and fixed capital turnover ratios are increasing steadily in the United
States for the largest companies (S&P 500). This means that a given sales
level can be attained with a lower capital requirement than in the past. We
believe this improvement reflects the implementation of technology. This ad-
vancement is being offset, however, by a significant increase in the amount
of goodwill on U.S. corporate balance sheets as the result of unprecedented
mergers and acquisition activity. Knowledge, then, is showing up in two ways.
It is helping use capital better, but it is being capitalized in M&A.

• More equity-based compensation. People are the source of competitive ad-
vantage in a knowledge-based world. And people want something that physi-
cal capital never asked for—a piece of the action. In a market-based society,
that means equity ownership.

Equity-heavy compensation is already apparent in some parts of the econ-
omy, most notably technology. In Silicon Valley, stock option grants are today
the primary form of remuneration. We believe that stock-based compensation
will march in lockstep with the evolution to a knowledge-based economy. So
while options are not significant for certain industries and geographies today,
they will be in the 21st century.

There is also a significant valuation implication. Employee stock options are
not thoroughly treated in the standard financial statements. Given that op-
tions are a significant employee claim, they must be appropriately valued and
treated as the economic liability that they are. For many New Economy com-
panies, employee stock options are worth 10% or more of the equity capitali-
zation.21

Practical Takeaways

So what should the practical investor do given these themes? We summarize a
few thoughts:

• Be aware of the wide (and growing) chasm between economic reality and
accounting convention. As the world economy hurtles from capital-based to
knowledge-based, investors are left with outdated tools to assess financial
performance. The solution to this is to focus on measures of cash flow. In ad-
dition, we believe that understanding options—both employee stock options
and the real options companies have—will be increasingly important in deci-
phering value.22

• Investors must understand technology for a couple of reasons. First, it has
become a meaningful component of the investable universe. Thirty years
ago, technology comprised about 5% of the S&P 500. Today it is 22% and
growing dynamically. So the sector is too large to ignore. Second, technology
is affecting all businesses, and generally exacerbates the advantage of large
companies at the expense of their smaller competitors. Strategic phenomena
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such as network effects, increasing returns, high up-front costs and lock-in
are also becoming increasingly important to recognize and understand.23

• Beware the “red queen effect.” Evolutionary biologists dubbed the phrase
(based on a scene in Lewis Carroll’s Through the Looking Glass) to under-
score that evolutionary “advancements” by one species would be competed
away by offsetting advancements by its predators or prey. The same holds
true in the corporate ecosystem. We believe that much of the value from in-
formation technology-driven efficiency will flow to customers, not to share-
holders.

• “You can observe a lot by watching.” This line, attributable to Yogi Berra,
should always be on the minds of investors. In well-developed capital mar-
kets, capital flows to its highest use by industry or geography. While such
flows are not always precise, they give a good indication of where future op-
portunities lie. By this criterion, there appear to be a handful of secular indus-
try winners: technology, health care, and financial services. Each is global,
on-trend demographically, and knowledge-based. We believe that the suc-
cessful investor in the new millennium will have to be well versed in at least
two of these groups.

The new millennium promises ongoing, fascinating developments. Most investors
spend too much time on day-to-day, noisy activities—conference calls, meetings,
and refining outdated models. We believe it is important to allocate a meaningful
amount of time to the building and fortification of mental models. This requires
wading into various disciplines and a constant search for applicable analogies
and metaphors.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager
or co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies
mentioned. Closing prices as of December 9, 1999:

Amazon.com Inc (AMZN, 103.625, Buy)
Dell Computer Corp (DELL, 42.75, Strong Buy)
Wal-Mart Stores (WMT, 62, Buy)

Followed by another CSFB analyst.
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• On-line firms are subject to an even more ruthless statistical distribution
than the bell curve—the power law.

• Popular wisdom suggests that every firm with dot.com in its name is
commanding a huge valuation. The data do not support this view.

• Power laws seen in the volume of traffic, as well as the size of Web
sites, both strongly support the view that on-line markets are winner-
take-all.

• The stock market is not dumb. Far from encountering systematic
overvaluation, the market capitalization of Internet firms in our index
followed a power law distribution.
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Executive Summary

The dot.com phenomenon has been widely derided as a “bubble.” Some savvy
market watchers have noted that many industries that have had a profound
impact on the economy initially spawned a multitude of competitors. But these
industries, which include airlines and automobiles, ultimately witnessed little value
creation. Unlike the automobile and airline industries of yesteryear—in which
firms competed for product market share—most on-line firms are competing for
neural mind share. However, their plight will be the same. Just like many of their
“real world” brethren, a significant number of on-line firms will either fail or be
absorbed by other competitors in the coming years.

In Lake Wobegon, Minnesota, all the children are said to be above average.1

(See notes at end of text.) While refraining from comment about the strength or
beauty of the parents, our data show that the on-line offspring of venture capital
firms are now eagerly snapped up by the public markets and are subject to an
even more ruthless statistical distribution than the bell curve—the power law.

Power laws are distribution functions for measurable quantities, like how many
earthquakes there are of a particular size or the number of cities within a given
range of populations. Nascent scientific study of the Internet has revealed that it
is subject to the same statistical regularities that govern these other “natural”
phenomena, and as we will see, these regularities have important implications for
the future of dot-com hopefuls.

Powerful Web

Despite being convinced of the disruptive nature of the on-line medium2, we
believe that value creation for most Internet companies will be restricted owing to
the difficulty of achieving sufficient scale. This begs some important questions.
Who has the advantage in achieving this scale? Does the Internet, as a self-
organizing system, have any interesting or unexpected characteristics?

Underneath the Internet’s apparent complexity and confusion, there exists hidden
order. Web pages are the building blocks of the World Wide Web, and every
page is identified by a unique URL (uniform resource locator). Studies of the new
medium have demonstrated that Web pages are distributed among sites
according to a universal power law: many sites have very few pages, and very
few sites have many pages.3

The right side of Figure 1 shows the distribution of site sizes for two “crawls,” one
conducted by Alexa and the other by Infoseek, covering a large number of sites.
Both data sets illustrate a power law. That is, on a log-log scale the distribution of
the number of pages per site appears as a straight line.4 The existence of a
power law in the growth of the Web carries some profound implications. One
important suggestion is that the expected number of sites of a particular size can
be estimated by extrapolating the power law to any large value of “n.” For
example, if data were collected from 250,000 sites, the probability of finding a site
with a million pages would be 10-4, or one in ten thousand.5 It seems that size is
hard to come by.
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Figure 1
Power Laws
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The largest sites also get the most traffic. Researchers at Xerox PARC found that
for all the sites in their sample, as well as sites in specific categories of the
sample, the distribution of visitors per site followed a universal power law.6 As
was the case with the number of pages per site, the results for the number of
visitors per site indicate that many sites have very few users, and a few sites
have very many users. This deceptively simple assertion belies a powerful
statistical truth. Very few companies have met with success on-line, and we
believe fewer still will succeed on-line in the future. Such a disproportionate
distribution of user volume among sites is characteristic of winner-take-all
markets. A select few reap all the rewards, and latecomers confront serious
difficulties cracking the “lineup.” The percentage of total volume accounted for by
the top sites (measured by unique users) is displayed below.

Table 1
Percentage Volume by User

% Sites All sites Adult Sites Educational Sites
0.1% 32.36% 1.4% 2.81%
1% 55.63% 15.83% 23.76%
5% 74.81% 41.75% 59.50%
10% 82.26% 59.29% 74.48%
50% 94.92% 90.76% 96.88%

Source: Xerox PARC, data from December 1, 1997.

.
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The top 119 sites, representing one-tenth of one percent of the total, captured an
enormous 32.36% of user volume, while the top 1% of sites garnered more than
half of the total user volume. Although the ability to attract users does not ipso
facto lead to monetization of traffic, much less profitability, it is a necessary
precondition. With Internet market share beholden to these strong regularities,
the implications for competition—and investors sizing up the competition—are
enormous.

Models that account for the observed power law behavior indicate a low
probability that newly established sites will attract a significant number of users.7

Taking Web sites and ranking them on the horizontal axis according to
popularity—as determined by the number of unique users—and then placing
pageviews on the vertical axis, results in a straight line when using a double
logarithmic scale. 8

This so-called Zipf distribution9 is a power law and has been observed in the
distribution of words used in a natural language. Zipf-like distributions have also
been seen in many other realms, including earthquakes, city sizes, and the
variation of cotton prices. Extremities become apparent when Zipf distributions
are plotted on a linear scale. (See the bottom of Figure 3.) A few elements score
very high, a medium number of elements get middle-of-the-road scores, and an
enormous number of elements score very low (the long tail of the distribution
which hugs the x-axis).

Knowledge Is Power

We have observed that success begets success ever since the dawn of recorded
history.10 Thrust into the modern context of massively interconnected networks,
this hoary truism takes on a powerful new form. We now outline some of the
reasons power laws are persistent on the Internet. On-line, popularity is
determined by a collective process that has been called “social search.”11 That is,
referrals from friends, relatives, and acquaintances drive growth and traffic.

Search Costs
With only a Web address to differentiate itself from the crowd, an on-line firm
naturally flirts with obscurity. The importance of awareness can be traced back to
the high search costs associated with locating companies in Internet markets.
These costs stem from the sheer volume of competing information available. A
virtual avalanche of marketing studies have supported the notion that consumers
reach a point of diminishing return when confronted with ever-increasing choice.12

For example, in the book business over the last 15 years, consumers have been
confronted with a greater selection than in any other period in history. Ironically,
despite the abundance of offerings, the share of book sales represented by the
30 top-selling hard cover books in America nearly doubled from 1986 to 1996.13

The brand name author as “safe haven” is mirrored in the on-line distribution
data, as Internet users flock to the same sites in order to reduce search costs.

Differentiation on-line is becoming more and more challenging as the number of
entrants to the market increases daily. In an environment in which record-
breaking sums are being allocated for traditional advertising, one recent article
(Wall Street Journal) quipped, “Americans are being dot-commed to death.” The
fallout from this overwhelming assault is that many consumers are just not paying
attention. After all, it’s hard to remember whether that ad was for Pets.com,
Petstore.com, PETsMART.com, or Petopia.com.14

Links with the Past
New sites tend to link to already popular sites in a bid for increased traffic. This
results in a rich-get-richer phenomenon, whereby already popular sites get even
more popular. Studies conducted at the University of Notre Dame have found that
the proportion of Web pages with many outside links—directing traffic to that
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particular page—is much higher than would be expected in a random network.15 If
people had linked their pages with others at random, pages with at least 1,000
links would be virtually nonexistent. However, this is not the case. A recent
survey conducted by Forrester Research showed that retailers with on-line
distribution deals generated 36% of their site traffic and 33% of their sales
through links with firms that rank among the top-50 in volume.16

Studying the links into and out from the 325,729 pages on Notre Dame’s domain
“nd.edu,” physicists discovered that the pages follow a power law distribution.
(Other domains saw similar results.) The number of pages with n links was
proportional to 1/n 2 . For example, pages with 20 links were one quarter as
frequent as pages with 10 links. This is strong evidence in support of the Web as
a self-organizing system.

Balance of Power

Figure 2
Trailing Venture Capital Money Flows

$-
$2
$4
$6
$8

$10
$12
$14
$16
$18
$20

1995 1996 1997 1998 Q1 99 Q2 99 Q3 99 1999

Do
lla

rs
 (b

ill
io

ns
)

0%

10%

20%

30%

40%

50%

60%

70%

%
 In

te
rn

et

Total $ Internet $ % Internet

Source: VentureOne Corporation and CSFB analysis.

Over the last three years venture capital firms have put a staggering amount of
money to work. In the third quarter of 1999 alone, a record shattering $8.6 billion
flowed into the coffers of over 750 venture-backed firms. Almost two-thirds of
these investment dollars were earmarked for Internet companies, reflecting an
upward spiral in the overall percentage of venture capital dollars allocated to on-
line firms. In 1995 roughly 12% of total venture capital outlays went to on-line
companies. For the first three quarters of 1999, that percentage skyrocketed to
60%, nearly tripling the total investment dollars distributed in all of 1995. (See
Figure 2.)

With evidence mounting to support the idea that the on-line medium is a winner-
take-all market, it would seem that many venture capital firms have placed
substantial amounts of investment dollars in harms way. Pundits would observe
that the “bubble-like” valuations awarded in the public markets could continue to
bail out the venture capital firms. Dubious of market inefficiency on such a grand
scale, we plotted the market capitalization of an index of pure play dot.com
companies. The results are stunning. Far from encountering systematic
overvaluation, we observed a power law distribution in the market capitalization of
the largest 150 Internet firms in our index.17
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Figure 3
Dot.Com Market Capitalization Power Law
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Conclusion

The market is not dumb. The percentage of total market capitalization contributed
by the top on-line firms is remarkably similar to the percentage of total volume
accounted for by the top sites in the individual segments in Table 1. The top 5%
of on-line firms in terms of market capitalization accounted for half of the total
market capitalization of the group, while the top 10% accounted for 61% of the
total, and the top 50% accounted for 90%.

Popular wisdom suggests that every firm with dot.com in its name is commanding
a huge valuation. The data do not support this view. Our findings do show that
the market capitalization of the Internet is dominated by a handful of leaders.
This is consistent with the winner-take-all outcomes implied by the power law
distributions.

It is important to underscore that this analysis provides compelling evidence that
the market is valuing Internet companies relatively correctly. These data provide
no evidence, however, that the market is valuing the sector correctly on an
absolute basis (either overvaluation or undervaluation).
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In sum, very few Web sites get large, and very few Web sites get a lot of user
traffic. In addition, very few Internet firms account for a disproportionate share of
the total market value of the group. We think this will continue to hold true for the
future of the medium.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager
or co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies
mentioned.
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name across other firms trucks in order to create a sense of “real-world permanence.”
November 11, 1999.
15Reka, A.,Hawoong, J.,Barabasi, A. “Diameter of the World-Wide Web.” Nature, Vol. 401,
September 1999.
16Including affiliate deals and pacts with vertical sites, these distribution agreements accounted
for 52% of traffic, and 50% of sales. “The Parting of the Portal Seas” Forrester Research,
Charlene Li, December 1999.
17We combined the Bloomberg U.S. Internet Index (196 members) with our own database of
pure-play “dot.coms,” resulting in a 400 company index. The lowest ranked 162 firms by market
capitalization (a $100 million market cap cutoff) accounted for one half of one percent of the
total market capitalization. The top 1% of companies in the index accounted for 40% of the total
market capitalization, while the top 5% and 10% accounted for 63% and 77%, respectively.
Finally, the top 50% of firms in the index accounted for 99% of the total. The median market
capitalization of the index was $277 million.
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• Faced with the complexity of generating cumbersome cash flow
models, many investors turn to investment “rules of thumb”
based on reported earnings and P/Es.

• The actual difference between earnings and cash flow is wide,
however, and these ubiquitous rules of thumb provide investors
no insight into the determinants of value.

• The rapid transition to a global economy reliant on intangible
capital has forced the accounting treatment of investments into
obsolescence.

• This report provides investors an analytical tool that exposes
cash flow so investors can get beyond earnings and count what
counts.
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Executive Summary

Financial theory and empirical evidence both show that the value of a stock is the
expected present value of a future stream of cash flows. Faced with the complex-
ity of generating cumbersome cash flow models, many investors rely on invest-
ment shortcuts, or rules of thumb. Frequently, these rules of thumb are based
on earnings per share, a ubiquitous measure of profits. Earnings and price-to-
earnings multiples do offer convenience, simplicity, and apparent uniformity. Un-
fortunately, these apparent benefits are offset by significant economic disadvan-
tages. This report unearths the serious and generally underappreciated risk of
relying on earnings and earnings-based measures as a proxy for value.

The key conclusions of this report are as follows:

• Earnings and P/Es do not capture key determinants of value. For example,
earnings-based measures do not account for risk, varying accounting stan-
dards, sustainability of franchise, and investment needs. Variations in these
items from company to company mean that there is no reliable way to link
accounting results with economic reality. As a result, single-period accounting
measures like earnings are severely limited in their ability to reflect the prime
determinants of value.

• The actual difference between earnings and cash flow is significant. Our de-
tailed analysis of the Dow Jones Industrial Average shows that in the most
recent fiscal year, on average only $0.82 in cash flow results from every
$1.00 in reported (operating) earnings. Further, excluding General Motors
and International Paper, this number falls to only about $0.71. But even these
data points are misleading. The range of cash flow/earnings ratio within the
DJIA fluctuated from negative 0.08 to positive 2.6. This means that earnings
and P/E comparisons can be highly misleading because they do not offer in-
sight into a business’s underlying economics.

• Accounting for investments is different in the New Economy versus the Old
Economy. Companies that rely on physical assets capitalize their invest-
ments. Earnings, then, tend to meaningfully overstate the cash flow of the
business. In contrast, knowledge companies largely expense their invest-
ments. By definition, their physical capital needs are modest. So, earnings
and cash flow are more aligned. All things being equal, companies that ex-
pense their investments will have higher P/Es than those that do not.

• Accounting-based measures are more unreliable than ever. Accounting
measures have always been limited in their ability to explain value. There is
nothing new about that. What is new is that the source of value creation in
the global economy is rapidly evolving from one reliant on tangible goods to
one reliant on intangible goods. And the ability of the accountants to capture
intangible assets leaves a lot to be desired. From employee stock option
compensation to reflecting intellectual capital, traditional accounting yard-
sticks fall short. We offer no alternative to our accounting system, but note
that it is only a starting point, not an end point, in understanding value.

Investing is a very competitive activity. Investors that rely on widely disseminated,
superficial measures like earnings per share risk missing the key drivers of eco-
nomic value. A business is ultimately worth the present value of all cash inflows
less all cash outflows. And our current accounting system makes it harder than
ever to count what counts.
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Introduction

“It is much easier for investors to utilize historic P/E ratios or for managers to util-
ize historic business valuation yardsticks than it is for either group to rethink their
premises daily.”

—Warren Buffett1

Both financial theory and empirical evidence support the view that a business is
worth the present value of its expected future free cash flows. While few investors
question this notion, many continue to use valuation metrics that are inconsistent
with this fundamental tenet of finance.

Specifically, the focus on accounting earnings per share (EPS) has led many to
believe stock prices are strongly influenced, if not solely determined, by reported
earnings. Indeed, earnings are the least common denominator for companies,
investors, and the business press. They are routinely calculated, widely dissemi-
nated, and broadly communicated.

It is no surprise, then, that the price-to-earnings (P/E) ratio is widely used to
divine value. However, the P/E ratio is nothing more than a shorthand description
of a mathematical relationship. As a result, it often attributes causality where
none exists. Multiples of earnings do not drive value; they are a function of
value.2 Ultimately, the magnitude, timing, and riskiness of cash flows determine
value. P/Es cannot offer any meaningful insight about these fundamental value
drivers.

Think of it this way. We are asking the P/E to reflect a business’s growth, risk,
capital intensity, management quality, economic returns, and sustainability of
competitive advantage. If it seems like a lot of responsibility to heap on a single
number, it is. It is more important than ever to understand the limitations of single-
period measures like earnings and P/E ratios.

This report lays out a case for looking beyond ubiquitous earnings-based metrics.
Further, it provides a transparent framework, highlighting the difference between
accounting convention and economic reality.

What Makes Metrics Fail?

Accounting Earnings Were Never Meant to Represent Cash Flow—Financial
statements are designed to reflect a firm’s past performance and current position.
Stock prices, in contrast, reflect expected future free cash flows. For equity in-
vestors, reported history is simply the starting point for assessing a firm’s prospects.
Earnings—past or forecasted—serve as a point of departure in understanding
cash flows.

Because there is a range of acceptable ways to calculate earnings under GAAP
(generally accepted accounting principles), a given level of earnings can repre-
sent an equally wide variety of cash realities. Some sources of difference be-
tween earnings and cash flow include:3

• Revenue recognition. Revenue recognition is one of the most difficult and
pressing problems facing the accounting profession.4 Accountants are guided
to recognize revenue when it is “realized” and “earned.”5 However, it is be-
coming increasingly difficult to apply this conceptual framework in practice.
For example, some software companies defer a portion of product revenue to
match possible future support costs and upgrades, making reported revenues
and cash collected from sales differ materially. Further, improper or illegal
overstatement of revenue can call into question future cash flows.6
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• Merger accounting.7 Mergers present companies with an accounting choice.
Deals structured as a change of ownership are accounted for as a “pur-
chase,” while those that merge ownership interests are “poolings.”8 This
choice has radical implications for a company’s future reported earnings.

Purchase accounting generates goodwill, defined as the residual between the
acquisition price and fair values of the acquired company’s identifiable assets
and liabilities. Pooling does not. Purchase companies must then amortize this
goodwill over no more than 40 years.

However, goodwill amortization is a noncash, non-tax-deductible charge that
reduces reported earnings but does not affect cash flow. This means that two
identical companies can consummate the same merger, chose different ac-
counting conventions, and have totally different earnings in spite of identical
cash flows.

The key takeaway is that the economic consequence of a merger is not ulti-
mately determined by the accounting choice, but rather by cash flows.

• Inventory valuation method. Companies can choose from various inventory
valuation methods including last-in, first-out (LIFO) and first-in, first-out
(FIFO). In a period of rising prices, LIFO results in a lower reported earnings
figure than FIFO, because recorded expenses are higher. But it also de-
creases the cash taxes a firm pays, boosting cash flows. Empirical evidence
shows the market reacts positively when a company announces a shift from
FIFO to LIFO in an environment of rising prices.9

• Deferred taxes. Varying depreciation methods can create a wide difference
between a company’s actual tax bill and the provision for income taxes that it
shows on the income statement. Taxes deferred by accelerating depreciation
are a source of cash. As long as a company remains a growing concern, de-
ferred taxes are a perpetual “loan” from the government.

Risk—Earnings do not provide any insight into the risk associated with a com-
pany’s operations (although risk is implicit in P/E). Imagine two companies with
identical earnings and average expected future free cash flows. However, the
potential dispersion of cash flow outcomes for company A is twice that of com-
pany B. It stands to reason that the market would reward company B a higher
value.

Chart 1
Highly Variant Cash Flows Increase Risk
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Different Competitive Advantage Periods (CAP)10 —CAP is defined as the
period of time a company generates excess returns on new investments. A
fundamental principle of economics is that industries that earn excess rents will
attract new competitors, forcing industry returns to fall to the cost of capital. The
CAP attempts to evaluate how long a business can generate returns on incre-
mental investment above the cost of capital, and is primarily determined by a
firm’s return on invested capital, the rate of change in the industry, and barriers
to entry.

In practice, it is the forecast period employed in a discounted cash flow model.
The longer the time period, the more valuable the company. This can lead to
vastly different P/Es for businesses with comparable earnings and near-term
earnings growth rates.

For example, consider a company with a stable and predictable business model.
Such a business may be rewarded with a relatively long CAP. In contrast, a busi-
ness that operates in a fast-changing industry may have an excellent near-term
outlook, but a limited CAP. The differences in the different CAPs for these com-
panies will be reflected in their respective P/Es. Here again, value dictates the
P/E—not the other way around.

Investment Requirements—Earnings do not, and were not designed to, capture
capital requirements.11 Investments, including working capital changes, capital
expenditures, and acquisitions, are cash outflows that are crucial in generating
future value. Yet the investment intensity of two businesses that generate similar
earnings growth rates need not be alike. The issue is further complicated by the
fact that some industries capitalize their investments while others expense them.

This represents the critical source of divergence between earnings and cash flow.

It should be noted that neither positive free cash flow nor negative free cash flow
is inherently good or bad. Indeed, positive free cash flow is undesirable if a com-
pany is not pursuing all of value-creating investments available, and negative free
cash flow is desirable if economically attractive investment opportunities outstrip
current earnings. Our point is that simplistic measures of value, like P/E and cash
flow multiples, do not give investors a sense of cash flows or returns on invest-
ment. Accordingly, such measures are immanently limited in value.
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Counting What Counts: Measuring Investment Requirements

We believe the best way to capture diverse capital needs is by considering the
income statement, balance sheet, and statement of cash flows simultaneously.
By looking beyond the income statement, investors can quickly size up a busi-
ness’s investment intensity.

The following case study demonstrates the method.

Case Study: Microsoft and Coca-Cola

Microsoft Corporation
Microsoft is a prototypical knowledge-based business. As such, most of its
investments are related to human capital, not physical capital. This observation,
however, does not come close to capturing the discrepancy between the com-
pany’s reported earnings and cash flow. In fact, Microsoft’s earnings grossly
understate its cash flows. Here’s why:

• The dichotomy begins with Microsoft’s revenue recognition policy. When a
customer purchases a Microsoft program, the company defers a portion of
the revenue “attributable to . . . technical support and unspecified enhance-
ments.”12 However, Microsoft receives all of the cash from its sales upfront. As
Table 1 shows, in fiscal 1999 Microsoft actually collected over $21 billion in
cash sales, meaningfully above the reported sum of $19.7 billion.

• Working capital changes provided the company a source of cash. Microsoft
carries no inventory, and its current asset growth lagged the rise in account
payables and other current liabilities. Unlike many growing businesses that
see working capital rise with additional sales, MSFT’s cash flow economics
are unaffected by working capital needs.

• Capital expenditures were well below depreciation and amortization, adding
over $400 million to the company’s cash flow. Unlike many traditional, physical-
capital-oriented businesses, Microsoft requires few tangible assets to run its
business. As most of its investments are expensed, the income statement
captures the magnitude of its investments.

• Microsoft’s use of employee stock options allowed it to offset taxes. When an
employee exercises an option, the employee is taxed on its intrinsic value (the
difference between the market and exercise price). Microsoft can then deduct
the compensation expense for tax purposes. For fiscal 1999, this tax break
was a staggering $3.1 billion. Said differently, Microsoft’s cash tax rate was
8.4% instead of the 34.5% posted on the income statement.

• When combined, these adjustments made Microsoft’s cash flow almost $4.8
billion, or 60.9%, higher than net income. This doesn’t take into consideration
the $766 million of put warrants Microsoft sold in fiscal 1999. The income from
these warrants, which is not taxable, widens the earnings/cash flow gap even
more.

Coca-Cola Company
• Coca-Cola’s working capital needs amounted to a net cash outflow of about

$500 million in 1998. Even though the business did not grow much during the
year, funds were absorbed into the operations of the company.

• Coca-Cola’s capital expenditures exceeded its depreciation and amortization
expense by over $200 million. Given that Coca-Cola has consistently gener-
ated very high returns on capital, this relationship is noteworthy but not
worrisome.
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• Gains booked from noncash asset sales actually made “other income” a cash
expense. Unlike a simplistic income statement analysis, our appraisal meas-
ures the impact of every item on cash. Companies seeking to boost reported
earnings through accounting rather than economic means are exposed.

• The bottom line is Coke’s cash flow was 27.3% lower than its operating net
income in 1998. This is not unusual for a growing business. But it does sug-
gest that comparing Coca-Cola’s P/E to that of Microsoft is very misleading
given the divergence between earnings and cash flow.
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Table 1
Microsoft Corporation: Cash Flow Exceeds Earnings
Fiscal 1999; in millions

Income 
Statement

Cash Flow 
Statement

Adjusted Operating 
Cash Impact

Operating Cash flow
as a % of income 

statement item

Sales 19,747.0$       
   Increase in unearned revenue 5,877.00
   Recognition of unearned revenue from prior periods (4,526.00)
   Increase in accounts receivable (687.00) 20,411.00 103.4%

Cost of revenue (2,814.00)
   Increase in other current assets (235.00)
   Increase in other current liabilities 966.00 (2,083.00) 74.0%

Depreciation expense 483.00
Amortization expense 527.00
   Capital expenditures (583.00) 427.00 88.4%

Research and development (2,970.00)

Sales and marketing (3,231.00)

General and administrative (689.00)

Other expenses (115.00) (7,005.00)

Investment Income 1,803.00 1,803.00

Gain on sale 160.00 Non - cash

Income tax expense (4,106.00)
   - Stock option tax benefits 3,107.00 (999.00) 24.3%

Preferred dividends (28.00) (28.00)

   Reported Net Income 7,785.00
   Operating Net Income 7,757.00
   Cash Flow 12,526.00 160.9%
   Difference 0.61

Per Share Data:
   Reported Net Income 1.39$              
   Operating Net Income 1.39$              
   Cash Flow 2.24$                              
   Shares outstanding 5,597.34

Additional cash flow items
Financing
   Common stock issued 1,350.00

   Common stock repurchased (2,950.00)

   Put warrant proceeds 766.00

Net cash from (used for) financing (834.00)

Investments
   Cash proceeds from sale of Softimage 79.00

   Purchases of Investments (36,441.00)

   Maturities of Investments 4,674.00

   Sales of Investments 21,080.00

Net cash from (used for) investments (10,608.00)

Total cash used for investments and financing (11,442.00)

Effect of exchange rate changes on cash and cash equivalents 52.00

Net change in cash and cash equivalents 1,136.00

Short Term Investments 12,261.00
Net change in cash and short-term investments 13,397.00
Source: Company financials.
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Table 2
Coca-Cola Company: Earnings Overstate Cash Flow
Fiscal 1998; in millions

Income 
Statement

Cash Flow 
Statement

Adjusted Operating 
Cash Impact

Operating Cash flow
as a % of income 

statement item
Sales 18,813.0$       18,813.0 100.0%

Cost of goods sold (5,562.00)
   Foreign currency adjustments 21.00
   Change in operating assets and liabilities (550.00)
   Other 124.00 (5,967.00) 107.3%

Depreciation and Amortization 645.00
   Capital expenditures (863.00) (218.00) (33.8)%

Selling, general and administrative expenses (8,284.00)

Interest Income 219.00

Interest expense (277.00) (8,342.00)

Equity Income 32.00
  Equity income, net of dividends 31.00 63.00 196.9%

Other income 230.00
   Gains on sales of assets, including bottling interests (306.00) (76.00) (33.0)%

Gains on issuances of stock by equity investees 27.00 Non - cash

Income taxes (1,665.00)
   Change in deferred taxes (38.00) (1,703.00) 102.3%

   Reported Net Income 3,533.00

   Operating Net Income 3,483.08
   Cash Flow 2,570.00 73.8%
   Difference (27.3)%

Per Share Data:
   Reported Net Income 1.42$           
   Operating Net Income 1.40$           
   Cash Flow 1.03$                          
   Shares outstanding 2,496.00

Additional cash flow items
Financing
   Issuances of debt 1,818.00

   Payments of debt (410.00)

   Issuances of stock 302.00

   Purchase of stock for treasury (1,563.00)

   Dividends (1,480.00)

Net cash from (used for) financing (1,333.00)

Investing
   Acquisitions and investments, principally bottling companies (1,428.00)

   Purchases of investments and other assets (610.00)

   Proceeds from disposals of investments and other assets 1,036.00

   Proceeds from other divestitures and investments 54.00

   Other investing activities (350.00)

Net cash from (used for) investments (1,298.00)

Total cash used for investments and financing (2,631.00)

Effect of exchange rate changes on cash and cash equivalents (28.00)

Net change in cash and cash equivalents (89.00)

Source: Company financials
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The Dow Jones Industrial Average

We reconciled earnings and cash flow for all the companies that constitute the
Dow Jones Industrial Average. The results are instructive. As Table 3 shows,
reported earnings substantially overstate actual cash inflows. More specifically,
the average company in the DJIA posted cash inflows of only 81.4% of net in-
come in fiscal 1998 and 62.7% of net income in fiscal 1997. Excluding General
Motors and International Paper, 1998 cash flows were closer to 70% of earnings.

Of particular note are the New Economy companies, such as Microsoft. These
knowledge-based businesses largely expense their investments and need signifi-
cantly less investment in both working and fixed capital, making earnings sys-
tematically understate cash flow.

Table 3
Dow Jones Industrial Average: Earnings and Cash Flow Diverge
In percentage

Ticker Company Name

1998 1997

AA Alcoa Inc. 94.3% 48.2%
ALD AlliedSignal Inc. 60.9% 54.2%
AXP American Express 77.5% 65.9%
T AT&T Corp. 45.8% 30.5%
BA Boeing Co. 29.7% 87.8%
CAT Caterpillar Inc. 56.4% 76.4%
C Citigroup Inc. 57.0% 55.3%
KO Coca-Cola Co. 73.8% 76.3%
DIS Walt Disney Company* 33.4% (28.9)%
DD Du Pont (E. I.) De Nemours 65.4% 67.0%
EK Eastman Kodak Co. 27.0% 13.5%
XON Exxon Corp. 41.9% 86.1%
GE General Electric Co. 111.6% 71.3%
GM General Motors Corp. 257.5% 41.5%
HWP Hewlett-Packard Co.* 117.0% 63.6%
HD Home Depot Inc.* (8.8)% (34.0)%
INTC Intel Corp. 90.3% 79.3%
IBM International Business Machines Corp. 53.4% 45.9%
IP International Paper Co. 203.0% 41.5%
JNJ Johnson & Johnson 93.4% 89.4%
MCD McDonald’s Corp. 50.4% 20.2%
MRK Merck & Co. 64.2% 105.5%
MSFT Microsoft Corp.* 160.9% 172.6%
MMM Minnesota Mining & Manufacturing Co. 61.9% 25.4%
JPM J.P. Morgan & Co. 63.6% 38.0%
MO Philip Morris Companies Inc. 117.6% 109.5%
PG Procter & Gamble Co.* 72.2% 61.5%
SBC SBC Communications Inc. 64.4% 81.7%
UTX United Technologies Corp. 120.0% 107.2%
WMT Wal-Mart Stores* 86.8% 127.3%

Average 81.4% 62.7%

Cash Flow as a % of Net Income

*Fiscal years.
Source: Company financials.
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Price to Cash Flow: “Cash P/E”

The dispersion of cash flows is even more apparent in price-to-cash-flow multi-
ples. While the average price-to-reported-earnings figure approximated 25 times
in both calendar 1997 and 1998, the price-to-cash-flow multiple actually fell from
44.5 in 1997 to 38.3 times in 1998.

We present these data not to validate the use of P/Es but rather to show how
misleading they can be. For example, consider two companies with an identical
stream of future cash flows. Company A expenses its investments (marketing,
R&D) while company B capitalizes its investments (working capital growth, capital
expenditures). Company A will correctly command a higher P/E, even though the
business value will be the same.
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Table 4
Price to Cash Flow
in dollars; based on fiscal year-end price

Ticker Company Name

1998 1997 1998 1997 1998 1997 1998 1997

AA Alcoa Inc. 2.42$     2.17$     2.28$     1.05$     15.41 16.22 16.33 33.62
ALD AlliedSignal Inc. 2.32$     2.02$     1.41$     1.09$     19.10 19.22 31.35 35.45
AXP American Express 4.76$     4.15$     3.69$     2.74$     21.53 21.50 27.77 32.63
T AT&T Corp. 2.90$     2.26$     1.33$     0.69$     17.39 18.06 37.92 59.31
BA Boeing Co. 1.15$     0.63$     0.34$     0.55$     28.37 77.66 95.40 88.44
CAT Caterpillar Inc. 4.11$     4.37$     2.32$     3.34$     11.19 11.10 19.85 14.53
C Citigroup Inc. 1.77$     2.12$     1.01$     1.17$     18.71 16.94 32.83 30.63
KO Coca-Cola Co. 1.40$     1.42$     1.03$     1.08$     48.01 46.95 65.07 61.52
DIS Walt Disney Company* 0.62$     0.90$     0.21$     (0.26)$    41.66 28.19 124.79 NM
DD Du Pont (E. I.) De Nemours 2.57$     1.68$     1.68$     1.71$     20.65 35.75 31.58 35.17
EK Eastman Kodak Co. 4.37$     3.46$     1.18$     0.47$     16.48 17.50 61.07 129.66
XON Exxon Corp. 2.64$     3.37$     1.11$     2.90$     27.70 18.16 66.14 21.09
GE General Electric Co. 2.80$     2.46$     3.13$     1.75$     36.42 29.83 32.62 41.81
GM General Motors Corp. 4.26$     8.62$     10.97$   8.97$     16.80 7.05 6.52 6.77
HWP Hewlett-Packard Co.* 2.75$     2.95$     3.21$     1.88$     21.93 20.88 18.75 32.85
HD Home Depot Inc.* 1.06$     0.82$     (0.09)$    (0.28)$    28.54 20.12 NM NM
INTC Intel Corp. 1.77$     1.93$     1.60$     1.53$     33.41 18.16 37.01 22.90
IBM International Business Machines Corp. 3.29$     3.01$     1.75$     1.38$     28.06 17.38 52.54 37.83
IP International Paper Co. 1.00$     1.03$     2.03$     1.03$     44.81 41.87 22.08 41.87
JNJ Johnson & Johnson 2.67$     2.41$     2.49$     2.15$     31.41 27.33 33.64 30.58
MCD McDonald’s Corp. 1.26$     1.15$     0.63$     0.23$     30.48 20.76 60.49 102.99
MRK Merck & Co. 2.14$     1.87$     1.37$     1.97$     34.43 28.36 53.66 26.89
MSFT Microsoft Corp.* 1.39$     0.89$     2.24$     1.54$     38.96 35.49 24.21 20.56
MMM Minnesota Mining & Manufacturing Co. 3.74$     3.88$     2.31$     0.98$     19.02 21.15 30.74 83.40
JPM J.P. Morgan & Co. 4.71$     7.17$     2.99$     2.72$     22.31 15.75 35.10 41.51
MO Philip Morris Companies Inc. 2.20$     2.58$     2.59$     2.83$     24.31 17.51 20.68 15.99
PG Procter & Gamble Co.* 2.59$     2.56$     1.87$     1.58$     35.16 27.59 48.71 44.83
SBC SBC Communications Inc. 1.92$     0.85$     1.24$     0.69$     27.93 43.10 43.35 52.76
UTX United Technologies Corp. 2.53$     2.11$     3.04$     2.26$     21.49 17.25 17.91 16.09
WMT Wal-Mart Stores* 0.99$     0.78$     0.86$     0.99$     20.15 15.27 23.21 12.00

Average 26.73 25.07 40.39 41.92

Earnings per share P/ECash Flow per share Cash P/E

*Fiscal years.
Source: Company financials. Prices from FactSet.
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Conclusion

Earnings and earnings-based metrics, most notably the P/E ratio, fail at the very
task for which they are commonly employed: determining value. In fact, multiples
are not valuation, they are shorthands for the valuation process. Investors must
focus on the key value drivers and the resulting cash flow a business generates
to identify investment opportunities.

Reconciling earnings and cash flow provides investors a tool to do just that. By
documenting a firm’s capital needs, especially those represented on the balance
sheet, investors can better understand how a business creates value.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager
or co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies
mentioned. Closing prices are as of February 1, 2000.

Alcoa Inc. (AA, 72.125)
AlliedSignal Inc. (ALD, 47.5)
American Express (AXP, 169)
AT&T Corp. (T, 52.5)
Boeing Co. (BA, 43.75)
Caterpillar Inc. (CAT, 43.1875)
Citigroup Inc. (C, 58.25)
Coca-Cola Co. (KO, 58.125)
Du Pont (E. I.) De Nemours (DD, 59.875)
Eastman Kodak Co. (EK, 61.0625)
Exxon Corp. (XON, 83.1875)
General Electric Co. (GE, 136)
General Motors Corp. (GM, 85.25)
Hewlett-Packard Co. (HWP, 105.8125)
Home Depot Inc. (HD, 61.375)

Intel Corp. (INTC, 101.4375)
International Business Machines Corp. (IBM, 109.9375)
International Paper Co. (IP, 48.0625)
J.P. Morgan & Co. (JPM, 122.625)
Johnson & Johnson (JNJ, 84.8125)
McDonald’s Corp. (MCD, 36.625)
Merck & Co. (MRK, 76.8125)
Microsoft Corp. (MSFT, 102.9375)
Minnesota Mining & Manufacturing Co. (MMM, 94.125)
Philip Morris Companies, Inc. (MO, 21)
Procter & Gamble Co. (PG, 99.5)
SBC Communications Inc. (SBC, 42.375)
United Technologies Corp. (UTX, 53.6875)
Wal-Mart Stores (WMT, 58.6875)
Walt Disney Company (DIS, 36)
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1 See Berkshire Hathaway Inc., Letters to Shareholders, 1982.

2 See “Valuation: Measuring and Managing the Value of Companies,” by Tom Copeland, Tim Koller,
and Jack Murrin, John Wiley & Sons, 1995.

Consider the P/E multiple for a range of earnings growth rates and returns on invested capital, as-
suming: all equity financing, WACC = 10%, and 20-year forecast horizon. The P/E multiple observed
is resultant from the underlying returns.

8% 10% 15% 20%

5% 8.5x 10.0x 12x 12.9x

10% 5.7x 10.0x 15.8x 18.6x

15% 0.1x 10.0x 23.4x 29.9x

20% NM 10.0x 38.2x 52.2x

Return on Invested Capital
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3 GAAP—Generally accepted accounting principles. See “The Quest for Value” by Bennett Stewart
III, HarperBusiness, 1990, as well as Appendix A in “Atoms, Bits, and Cash” by Michael Mauboussin,
Alexander Schay, and Stephen Kawaja, Credit Suisse First Boston, November 22, 1999.

4 See “Intermediate Accounting” by Donald Kieso and Jerry Weygandt, John Wiley & Sons, 1992.

5 See “Recognition and Measurement in Financial Statements of Business Enterprises,” Statement of
Financial Accounting Concepts No. 5, FASB, 1984.

6 Reacting to the March 1999 report “Fradulent Financial Reporting: 1987–1997: An Analysis of U.S.
Public Companies,” issued by the Committee of Sponsoring Organizations of the Treadway Commis-
sion, the SEC issued a Staff Accounting Bulletin (SAB No. 101) on December 3, 1999, to further clar-
ify the problematic issue of revenue recognition in financial statement.

This report can be found at: http:/www.sec.gov/rules/acctreps/sab101.htm

7 See “Let’s Make a Deal” by Michael Mauboussin and Bob Hiler, April 27, 1998.

8 In reality, a company must meet about a dozen requirements to quality for a pooling transaction.

9 See “Stock Price Reactions to LIFO Adoptions: The Association Between Excess Returns and LIFO
Tax Savings,” by G. Biddle and F. Lindahl, Journal of Accounting Research, Autumn 1982.

10 See “CAP: The Neglected Value Driver” by Michael Mauboussin and Paul Johnson, January 14,
1997.

11 See “Market Drivers, Market Expectations and Economic Value Added” by Michael Mauboussin,
January 10, 1994.

12 
See Microsoft Corporation’s 1999 10-K filing for more information.
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Appendix: Cash Flow Exposed

Reconciliation of Earnings and Cash Flow for the Dow Jones Industrials

Alcoa Inc. 17
AlliedSignal Inc. 18
American Express 19
AT&T Corp. 20
Boeing Co. 21
Caterpillar Inc. 22
Citigroup Inc. 23
Walt Disney Company 25
E.I. DuPont de Nemours 26
Eastman Kodak Co. 27
Exxon Corp. 28
General Electric Co. 29
General Motors Corp. 30
Hewlett-Packard Company 31
Home Depot Inc. 32
Intel Corp. 33
International Business Machines 34
International Paper Co. 35
Johnson & Johnson 36
McDonald's Corp. 37
Merck & Co. 38
Minnesota Mining & Manufacturing Co. 39
J.P. Morgan & Co. 40
Philip Morris Cos., Inc. 41
Procter & Gamble Co. 42
SBC Communications Inc. 43
United Technologies Corp. 44
Wal-Mart Stores 45
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Alcoa Inc.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales $15,339.8
Other income - net 149.6
    Decrease in receivables 144.7
    Reduction in deferred hedging gains (50.6) 15,583.5 101.6%

Cost of revenue (11,804.8)
    Decrease in inventories 100.5
    Decrease in payables and accrued expenses (68.0)
    Reduction in prepaid expenses and other current assets 22.7
    Net change in noncurrent assets and liabilities (57.4)
    Other (22.5) (11,829.5) 100.2%

Operating, selling, general and administrative expenses (768.8)
Research and development expenses (128.4) (897.2)

Depreciation and amortization (842.4)
    Depreciation and amortization (cash flow impact) 856.2
    Capital expenditures (931.8) (918.0) 109.0%

Interest Expense (197.9) (197.9)

Taxes other than payroll taxes (142.3)
    Increase in taxes, including taxes on income 68.6 (73.7) 51.8%

Provision for taxes on income (513.5)
    Change in deferred taxes 109.5 (404.0) 78.7%

Minority interests (238.3)
   Dividends paid and return of capital to minority interests (222.0) (460.3) 193.2%

Other operating cash items
   Equity earnings before additional taxes, net of dividends (2.9)
   Gains from investing activities  sale of assets (32.0)
   Book value of disposal assets 36.6 1.7

Reported Net Income 853.0
Operating Net Income 853.0
Cash Flow 804.6 94.3%

Per share data:
Reported Net Income $2.42
Operating Net Income $2.42
Cash Flow $2.28
   Shares outstanding 352.5

Additional cash flow items

Financing
   Net additions (reduction) to short-term borrowings (75.6)
   Common stock issued and treasury stock sold 87.2
   Repurchase of common stock (365.1)
   Dividends paid to shareholders (265.2)
   Additions to long-term debt 2,030.8
   Payments on long-term debt (1,469.9)
   Minority interests 238.3
Net cash from (used for) financing 180.5

Investing
   Acquisitions, net of cash acquired (1,462.9)
   Sale of assets 55.2
   Sale of (additions to) investments (125.9)
   Changes in minority interests 32.6
   Repayment from (loan to) WMC
   Changes in short term investments 66.2
   Other (10.4)
Net cash from (used for) investing (1,445.2)

Total cash used for investments and financing (1,264.7)
Effect of exchange rate changes on cash 1.5

Net change in cash and cash equivalents (458.6)

Source: Company financials.
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AlliedSignal Inc.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales $15,128.0
    Increase in receivables (143.0) 14,985.0 99.1%

Cost of revenue (11,476.0)
    Increase in inventories (57.0)
    Increase in payables and accrued expenses 37.0
    Decrease in other current assets 3.0
    Decrease in accrued liabilities (366.0)
    Other (138.0) (11,997.0) 104.5%

Selling, general and administrative expenses (1,690.0) (1,690.0)

Depreciation and Amortization 609.0
    Capital expenditures (684.0) (75.0) (12.3)%

Equity in income of affiliated companies 150.0
    Undistributed earnings of equity affiliates (14.0) 136.0

Other expense (7.0) (7.0)

Interest Expense (162.0) (162.0)

Provision for taxes on income (612.0)
    Change in deferred taxes 233.0 (379.0) 61.9%

Reported Net Income 1,331.0
Operating Net Income 1,331.0
Cash Flow 811.0 60.9%

Per share data:
Reported Net Income $2.32
Operating Net Income $2.32
Cash Flow $1.41
   Shares outstanding 573.7

Additional cash flow items

Financing
   Net increase in commercial paper 952.0
   Net increase in short-term borrowings 5.0
   Proceeds from issuance of preferred stock of subsidiary
   Proceeds from issuance of common stock 156.0
   Proceeds from issuance of long-term debt 435.0
   Payments of long-term debt (295.0)
   Repurchase of preferred stock of subsidiary
   Repurchases of common stock (930.0)
   Cash dividends on common stock (338.0)
   Other
Net cash from (used for) financing (15.0)

Investing
   Proceeds from disposals of property, plant and equipment 82.0
   Decrease in investments
   Increase in investments (1.0)
   Purchase of investment in AMP Incorporated (890.0)
   Cash paid for acquisitions (322.0)
   Proceeds from sale of businesses 306.0
   Decrease in short term investments 430.0
   + Net taxes paid on sale of businesses 300.0
Net cash from (used for) investing (95.0)

Total cash used for investments and financing (110.0)

Net change in cash and cash equivalents 701.0

Source: Company financials.
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American Express
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Revenues $260.0
Interest (293.0)
Human resources (80.0)
Income tax benefit 107.0 6.0

Equity in profit of unconsolidated affiliated companies 2,147.0
   Dividends received from subsidiaries and affiliates 1,666.0 1,666.0 77.6%

Reported Net Income 2,141.0
Operating Net Income 2,141.0
Cash Flow 1,672.0 78.1%

Per share data:
Reported Net Income $4.76
Operating Net Income $4.76
Cash Flow 3.72$                    
   Shares outstanding 449.8

Additional cash flow items

Financing
   Issuance of American Express common shares 137.0
   Repurchase of American Express common shares (1,890.0)
   Dividends paid (414.0)
   Net increase in debt 6.0
   Issuance of company debentures 515.0
   Other (112.0)
Net cash from (used for) financing (1,758.0)

Investments
   Net cash from (used for) investments 91.0

Total cash used for investments and financing (1,667.0)

Net change in cash and cash equivalents 5.0

Source: Company financials.
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AT&T Corp.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Revenues $53,223.0
    Increase in receivables (1,577.0) 51,646.0 97.0%

Operating expenses:
   Access and other interconnection (15,328.0)
   Network and other communications services (10,250.0)
   Depreciation and amortization (4,629.0)
   Selling, general and administrative expenses (13,015.0)
   Restructuring charges (2,514.0)
    Restructuring and other charges 2,362.0
    Depreciation and amortization 4,629.0
    Capital expenditures (7,817.0)
    Provision for uncollectibles 1,389.0
    Decrease in accounts payables (467.0)
    Net change in other operating assets and liabilities 5.0
    Other adjustments for noncash items (589.0) (46,224.0) 101.1%

   Other income, net 1,247.0
    Gains on sales (770.0) 477.0 38.3%

   Interest expense (427.0)
   Provision for income taxes (3,072.0) (3,499.0)

   Income from discontinued operations (net of taxes of $6) 10.0
   Gain on sale of discontinued operations (net of taxes $799) 1,290.0
   Extraordinary loss 137.0 Non-cash

Reported Net Income 6,672.0
Income from continuing operations 5,235.0
Cash Flow 2,400.0 45.8%

Per share data:
Reported Net Income $3.70
Operating Net Income $2.90
Cash Flow 1.33$                    
   Shares outstanding 1,802.2

Additional cash flow items

Financing
   Proceeds from long-term debt issuances 17.0
   Retirements of long-term debt (2,610.0)
   Issuances of common shares related to benefit plans-net (325.0)
   Treasury shares acquired other than for benefit plans (2,964.0)
   Dividends paid (2,187.0)
   Decrease in short-term borrowings-net (3,033.0)
   Other 53.0
Net cash from (used for) financing (11,049.0)

Investments
   Proceeds from sale or disposal of property, plant, equipment 104.0
   Decrease in other receivables 6,403.0
   Acquisition of licenses (97.0)
   Sales of marketable securities 2,003.0
   Purchases of marketable securities (1,696.0)
   Equity investment distributions and sales 1,516.0
   Equity investment contributions (1,281.0)
   Net dispositions of businesses, net of cash acquired 4,507.0
   Other investing activities (60.0)
Net cash from (used for) investments 11,399.0

Total cash used for investments and financing 350.0

Net cash provided by discontinued operations 92.0

Net change in cash and cash equivalents 2,842.0

Source: Company financials.
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Boeing Company
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales $56,154.0
    Increase in receivables (167.0) 55,987.0 99.7%

Cost of revenue (50,546.0)
    Decrease in inventories 618.0
    Decrease in payables and accrued expenses (806.0)
    Advances in excess of related costs (324.0)
    Other (479.0) (51,537.0) 102.0%

Depreciation and Amortization (1,622.0)
    Depreciation and Amortization 1,622.0
    Capital expenditures (1,584.0) 38.0 97.7%

General and administrative expenses (1,993.0)
Research and development expenses (1,895.0) (3,888.0)

Share-based plans (153.0)
    Share-based plans (153.0)
    Accrued retiree health care 35.0 35.0

Other income 283.0
Interest Expense (453.0) (170.0)

Provision for taxes on income (277.0)
    Change in deferred taxes 145.0 (132.0) 47.7%

Reported Net Income 1,120.0
Operating Net Income 1,120.0
Cash Flow 333.0 29.7%

Per share data:
Reported Net Income $1.15
Operating Net Income $1.15
Cash Flow $0.34
   Shares outstanding 973.8

Additional cash flow items

Financing
   New borrowings 811.0
   Debt repayments (693.0)
   Common shares purchased (1,397.0)
   Stock options exercised, other 65.0
   Dividends paid (564.0)
Net cash from (used for) financing (1,778.0)

Investing
   Short-term investments 450.0
   Customer and commercial financing  additions (2,660.0)
   Customer and commercial financing  reductions 1,418.0
Net cash from (used for) investing (792.0)

Total cash used for investments and financing (2,570.0)

Net change in cash and cash equivalents (2,237.0)

Source: Company financials.
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Caterpillar Inc.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Revenues:
   Sales of Machinery and Engines $19,972.0
   Revenues of Financial Products 1,005.0
    Increase in receivables (104.0) 20,873.0 99.5%

Cost of goods sold (15,031.0)
    Depreciation and amortization 865.0
    Capital expenditures (925.0)
    Increase in inventory (104.0)
    Increase in payables 8.0
    Other (400.0) (15,587.0) 103.7%

Selling, general and administrative (2,561.0)
Research and development expenses (643.0)
Interest expense of Financial Products (489.0)
Interest expense excluding Financial Products (264.0)
Other income 185.0
Provision for income taxes (665.0)
Equity in profit of unconsolidated affiliated companies 4.0 (4,433.0)

Reported Net Income 1,513.0
Operating Net Income 1,513.0
Cash Flow 853.0 56.4%

Per share data:
Reported Net Income $4.11
Operating Net Income $4.11
Cash Flow $2.32
   Shares outstanding 368.1

Additional cash flow items

Financing
   Dividends paid (400.0)
   Common stock issued, including treasury shares reissued 6.0
   Treasury shares purchased (567.0)
   Net intercompany borrowings
   Proceeds from longterm debt issued 4,590.0
   Payments on longterm debt (1,153.0)
   Shortterm borrowings  net 388.0
Net cash from (used for) financing 2,864.0

Investments
   Expenditures for equipment leased to others (344.0)
   Proceeds from disposals of property, plant, equipment 141.0
   Additions to finance receivables (8,537.0)
   Collection of finance receivables 4,635.0
   Proceeds from sale of finance receivables 1,705.0
   Net intercompany borrowings
   Investments and acquisitions (1,428.0)
   Other  net 173.0
Net cash from (used for) investments (3,655.0)

Total cash used for investments and financing (791.0)

Effect of exchange rate changes on cash 6.0

Net change in cash and cash equivalents 68.0

Source: Company financials.
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Citigroup Inc.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Revenues:
   Loan interest, including fees $22,543.0
   Other interest and dividends 23,696.0
   Insurance premiums 9,850.0
   Commissions and fees 11,589.0
   Principal transactions 1,780.0
   Asset management and administration fees 2,292.0
   Realized gains from sales of investments 840.0
   Other income 3,841.0
    Change in brokerage receivables net of brokerage payables 2,506.0 78,937.0 103.28%

Interest expense (27,495.0) (27,495.0)

Provisions for benefits, claims and credit losses:
   Policyholder benefits and claims (8,365.0)
   Provision for credit losses (2,751.0)
    Amortization of deferred policy acquisition costs and value of insurance force 1,509.0
    Additions to deferred policy acquisition costs (1,784.0)
     Change in insurance policy and claims reserves 208.0 (11,183.0) 100.60%

Operating expenses:
   Noninsurance compensation and benefits (13,336.0)
   Insurance underwriting, acquisition, and operating (3,274.0)
   Restructuring charges and merger related costs (795.0)
   Other operating (11,146.0)
   Depreciation and amortization 1,470.0
   Capital expenditures on premises and equipment (1,805.0)
   Provision for credit losses 2,751.0
   Change in trading account assets 60,243.0
   Change in trading account liabilities (32,568.0)
   Change in federal funds sold and securities purchased under agreements to resell 25,136.0
   Change in federal funds sold and securities purchased under agreements to repurchase (51,078.0)
   Net gain on sale of securities (840.0)
   Venture capital activity (698.0)
   Restructuring charges and mergerrelated costs 795.0
   Other (8,148.0) (33,293.0) 116.6%

Provision for income taxes (3,234.0)
    Deferred tax benefit (194.0) (3,428.0) 106.0%

Minority interest (228.0) (228.0)

Reported Net Income 5,807.0         
Operating Net Income 5,807.0         
Cash Flow 3,310.0 57.0%

Per share data:
Reported Net Income $1.77
Income from continuing operations $1.77
Cash Flow $1.01
   Shares outstanding 3,280.8

Source: Company financials.
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Citigroup Inc.  continued
Fiscal 1998; in millions

Additional cash flow items

Financing
   Dividends paid (1,846.0)
   Issuance of common stock 418.0
   Issuance of preferred stock 1,325.0
   Issuance of mandatory redeemable securities of subsidiary (1,040.0)
   Redemption of preferred stock (3,085.0)
   Treasury stock acquired (520.0)
   Stock tendered for payment of withholding taxes 14,295.0
   Issuance of onterm debt (12,307.0)
   Change in deposits 29,528.0
   Change in shortterm borrowings including 
   investment banking and brokerage borrowings (304.0)
   Contract holder fund deposits 4,422.0
   Contract holder fund withdrawals (2,579.0)
   Other (345.0)
Net cash from (used for) financing 27,962.0

Investments
   Change in deposits at interest with banks 1,406.0
   Change in loans (165,237.0)
   Proceeds from sales of loans and credit card receivables 146,477.0
   Purchases of investments (88,229.0)
   Proceeds from sales of investments 45,717.0
   Proceeds from maturities of investments 33,819.0
   Other investments, primarily shortterm, net (427.0)
   Proceeds from sales of premises and equipment, 
subsidiaries and affiliates, and other real estate owned 764.0
   Business acquisitions (3,890.0)
   Other, net (214.0)
Net cash from (used for) investments (29,814.0)

Total cash used for investments and financing (1,852.0)

Effect of exchange rate changes 31.0

Net change in cash and cash equivalents 1,489.0

Source: Company financials.
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Walt Disney Company
Fiscal 1999; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Revenues $23,402.0
    Change in receivables 376.0 23,778.0 101.6%

Costs and expenses (19,715.0)
    Other 80.0
    Increase in inventories 103.0
    Other, current (165.0)
    Accounts and taxes payable and accrued liabilities 477.0
    Film and television broadcast rights (319.0) (19,539.0) 99.1%

Amortization of intangible assets (456.0)
    Amortization of film and television costs 2,472.0
    Film and television costs (3,020.0)
    Depreciation 851.0
    Investments in property (2,134.0)
    Amortization of intangible assets 456.0 (1,831.0) 402%

Restructuring charges (132.0)
Gain on sale of Starwave 345.0
   Gain on sale of Starwave (345.0) (132.0) (62.0)%

Equity in Infoseek loss (322.0)
   Equity in Infoseek loss 322.0 0.0 0.0%

Corporate activities and other (196.0)
Net interest expense (612.0)
Income taxes (1,014.0)
    Change in Deferred taxes (20.0) (1,842.0) 101.1%

Reported Net Income 1,300.0
Operating Net Income 1,300.0
Cash Flow 434.0 33.4%

Per share data:
Reported Net Income $0.62
Income from continuing operations $0.62
Cash Flow $0.21
   Shares outstanding 2,083.0

Additional cash flow items

Financing
   Borrowings (451.0)
   Reduction in borrowings 2,306.0
   Repurchases of common stock (2,031.0)
   Dividends (19.0)
   Exercise of stock options and other 204.0
Net cash from (used for) financing 9.0

Investments
   Acquisitions (319.0)
   Proceeds from sale of marketable securities and other investments 202.0
   Purchases of marketable securities (39.0)
Net cash from (used for) investments (156.0)

Total cash used for investments and financing (147.0)

Net change in cash and cash equivalents 287.0

Source: Company financials.
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E.I. DuPont de Nemours
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales $24,767.0
Other income 981.0
    Increase in receivables (580.0) 25,168.0 101.6%

Costs and expenses:
   Cost of goods sold and other operating charges (15,664.0)
    Other noncash charges and credits (319.0)
    Decrease in inventory 34.0
    Increase in payable 254.0
    Increase in accrued interest and income taxes 126.0 (15,569.0) 99.4%

   Selling, general and administrative expenses (2,115.0) (2,115.0) 100.0%

   Depreciation and Amortization (1,452.0)
      Depreciation and Amortization 1,452.0
      Capital expenditures (2,240.0) (2,240.0) 154.3%

   Research and development (1,308.0)
   Interest expense (520.0) (1,828.0)

   Purchased in-process research and development (1,443.0)
      Purchased in-process research and development 1,443.0 0.0 0.0%

   Employee separation costs and write-down of assets (633.0)
   Provision for taxes (941.0)
   Minority interest (24.0) (1,598.0)

   Income from  operations of discontinued business, net of income taxes 594.0
   Gain on disposal of discontinued business 2,439.0
      Net income from discontinued operations (3,033.0) 0.0 0.0%

   Extinguishment of debt (201.0)
      Extraordinary charge from early retirement of debt 275.0 74.0 (36.8)%

Reported Net Income 4,480.0
Operating Net Income 2,894.0

Cash Flow 1,892.0 65.4%

Per share data:
Reported Net Income $3.98
Income from continuing operations $2.57
Cash Flow $1.68
   Shares outstanding 1,126.1

Additional cash flow items

Financing
   Dividends paid to stockholders (1,549.0)
   Net increase in short-term borrowings 1,574.0
    Long-term and other borrowings - receipts 6,335.0
    Long-term and other borrowings - payments (8,966.0)
   Acquisition of treasury stock (704.0)
   Proceeds from exercise of stock options 257.0
Net cash from (used for) financing (3,053.0)

Investments
   Investments in affiliates (63.0)
    Payments for businesses (3,282.0)
    Proceeds from sales of assets 946.0
    Net proceeds from sale of interest in petroleum operations 4,206.0
    Net decrease in short-term financial instruments 131.0
   Miscellaneous - net 124.0
Net cash from (used for) investments 2,062.0

Total cash used for investments and financing (991.0)

   Net cash flow from discontinued operations (568.0)
   Effect of exchange rate on cash and cash equivalents 97.0

Net change in cash and cash equivalents 430.0

Source: Company financials.
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Eastman Kodak Co.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales 13,406.0$     
    Increase in receivables (1.0) 13,405.0 100.0%

Cost of goods sold (7,293.0)
    Depreciation and amortization 853.0
    Capital expenditures (1,108.0)
    Increase in inventory (43.0)
    Decrease in liabilities excluding borrowings (516.0)
    Other (278.0) (8,385.0) 115.0%

Selling, general and adminsisrative expenses (3,303.0)
Research and development costs (880.0)
Purchased research and developments (42.0)
Interest expense (110.0) (4,293.0) 100.0%

Other income 328.0
    Gain on sale/retirement of assets (166.0) 162.0 49.4%

Provision for taxes (716.0)
    Provision for deferred taxes 202.0 (514.0) 71.8%

Reported Net Income 1,390.0
Operating Net Income 1,390.0

Cash Flow 375.0 27.0%

Per share data:
Reported Net Income $4.37
Income from continuing operations $4.37

Cash Flow $1.18

   Shares outstanding 318.1

Additional cash flow items
Financing
   Net increase in borrowinfs with original maturities of 90 days or less 894.0
   Proceeds from other borrowinngs 1,133.0
    Repayment of other borrowings (1,251.0)
    Dividends to shareholders (569.0)
    Exercise of employee stock options 128.0
    Stock repurchase programs (258.0)
Net cash from (used for) financing 77.0

Investments
    Proceeds from sale of assets 297.0
    Cash flow related to sales of businesses (59.0)
    Acquisitions, net of cash acquired (949.0)
    Marketable securities  sales 162.0
    Marketable securities  purchases (182.0)
Net cash from (used for) investments (731.0)

Total cash used for investments and financing (654.0)

Effect of exchange rate on cash and cash equivalents 8.0

Net change in cash and cash equivalents (271.0)

Source: Company financials.
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Exxon Corp.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Revenue:
   Sales and other operating revenue, including excise taxes $115,417.0
   Earnings from equity interests and other revenue 2,355.0
      Accounts receivable 1,321.0
      Dividends received greater than equity in current earnings of equity companies 103.0 119,196.0 101.2%

Costs and expenses:
   Crude oil and product purchases (45,020.0)
       Decrease in inventories 6.0 (45,014.0) 100.0%

   Operating expenses (11,540.0)
       Decrease accounts and other payables (2,060.0)
       Annuity and accrued liability provisions (296.0)
       Other (232.0) (14,128.0) 122.4%

   Selling, general and administrative expenses (8,372.0) (8,372.0)

   Depreciation and depletion (5,340.0)
    Depreciation and depletion 5,340.0
    Capital expenditures (8,359.0) (8,359.0) 156.5%

   Exploration expenses, including dry holes (863.0)
   Interest expense (100.0)
   Excise taxes (14,720.0)
   Other taxes and duties (22,576.0) (38,259.0)

   Income applicable to minority and preferred interests (185.0)

       Cash dividends to minority interests 185.0 0.0

   Income taxes (2,616.0)
       Deferred income tax charges 408.0
       Prepaid taxes and expenses (89.0) (2,297.0) 87.8%

   Cumulative effect of accounting change (70.0) (70.0)

Net Income 6,370.0
Operating Net Income 6,440.0
Cash Flow 2,697.0 41.9%

Per share data:
Reported Net Income $2.61
Operating Net Income $2.64
Cash Flow $1.11
   Shares Outstanding 2,439.4
Additional cash flow items

Financing
   Additions to long-term debt 64.0
   Reductions in long-term debt (132.0)
   Additions to short-term debt 270.0
   Reductions in short-term debt (1,136.0)
   Additions in debt with less than 90 day maturity 2,110.0
   Cash dividends to Exxon shareholders (4,012.0)
   Changes in minority interests and sales of affiliate stock (115.0)
   Common stock acquired (95.0)
   Common stock sold (3,055.0)
Net cash from (used for) financing 403.0 (5,698.0)

Investments
   Sales of subsidiaries and plant, property and equipment 556.0
   Additional investments and advances (641.0)
   Sales of investments and collection of advances 456.0
   Additions to other marketable securities (61.0)
   Sales of other marketable securities 57.0
Net cash from (used for) investments 367.0

Total cash used for investments and financing (5,331.0)

Effect of exchange rate changes on cash 28.0

Net change in cash and cash equivalents (2,606.0)

Source: Company financials.
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General Electric Co.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Revenues:
   Sales of goods $43,749.0
   Sales of services 14,938.0
   Other income 649.0
   GECS revenue from services 41,133.0
      Decrease in receivables 649.0 101,118.0 100.6%

Cost of goods sold (31,772.0)
    Depreciation 4,377.0
    Capital expenditures (8,982.0)
    Amortization of goodwill and other intangibles 1,483.0
    Decrease in inventory 150.0
    Increase in payables 1,576.0
    Other (4,593.0) (37,761.0) 118.8%

Cost of services sold (10,508.0)
Interest and other financial charges (9,753.0) (20,261.0) 207.7%

Insurance losses and policyholder and annuity benefits (9,608.0)
   Increase in insurance liabilities, reserves and annuity benefits 3,670.0 (5,938.0) 61.8%

Provision for losses on financing receivables (1,609.0)
   Provision for losses on financing receivables 1,609.0 0.0 0.0%

Other costs and expenses (23,477.0)
Minority interest in net earnings of consolidated affiliates (265.0) (23,742.0)

Provision for taxes (4,181.0)
   Change in Deferred taxes 1,143.0 (3,038.0) 72.7%

Reported Net Income 9,296.0
Operating Net Income 9,296.0
Cash Flow 10,378.0 111.6%

Per share data:
Reported Net Income $2.80
Operating Net Income $2.80
Cash Flow $3.13
   Shares outstanding 3,319.2

Additional cash flow items

Financing
   Net increase in borrowings 16,881.0
   Newly issued debt 42,008.0
   Repayments and other reductions (32,814.0)
   Net purchase of GE shares for treasury (2,819.0)
   Dividends paid to share owners (3,913.0)
   All other financing activities (114.0)
Net cash from (used for) financing 19,229.0

Investments
   Dispositions of property, plant and equipment 4,043.0
   Net increase in GECS financing receivables (6,301.0)
   Payments for principal businesses purchased (18,610.0)
   All other investing activities (10,283.0)
Net cash from (used for) investments (31,151.0)

Total cash used for investments and financing (11,922.0)

Net change in cash and cash equivalents (1,544.0)

Source: Company financials.
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General Motors Corp.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Revenues:
   Manufactured products sales and revenues 140,433.0$     
   Financing revenues 13,585.0
   Other income 7,297.0 161,315.0

Costs and expenses:
   Cost of sales and other operating charges (117,973.0)
    Postretirement benefits other than pensions, net of payments and VEBA contributions (151.0)
    Pension expense, net of contributions 284.0
    Originations and purchases of mortgage loans (54,433.0)
    Proceeds on sales of mortgage loans 51,582.0
    Originations and purchases of mortgage securities (2,237.0)
    Proceeds on sales of mortgage securities 849.0
    Change in other investments and miscellaneous assets 1,300.0
    Change in other operating assets and liabilities 3,914.0
    Other 802.0 (116,063.0) 98.4%

   Selling, general and administrative expenses (17,330.0) (17,330.0) 100.0%

   Depreciation and amortization expense (12,201.0)
      Depreciation and amortization expense 12,201.0
      Expenditures for property (9,618.0) (9,618.0) 78.8%

   Interest expense (6,893.0)
   Other expense (2,306.0)
   Income tax expense (1,463.0)
   Minority interests (9.0)
   Losses of nonconsolidated associates (184.0) (10,855.0)

   Dividends on preference stocks (63.0)

Reported Net Income 2,893.0
Operating Net Income 2,893.0
Cash Flow 7,449.0 257.5%

Per share data:
Reported Net Income $4.26
Operating Net Income $4.26
Cash Flow $10.97
   Shares outstanding 679.1
Additional cash flow items

Financing
   Net increase in loans payable 6,683.0
   Increase in long-term debt 11,228.0
   Repurchases of common and preference stock (3,089.0)
   Proceeds from issuing common stocks 343.0
   Cash dividends paid to shareholders (1,388.0)
Net cash from (used for) financing 13,777.0

Investments
   Investments in other marketable securities - acquisitions (34,857.0)
   Investments in other marketable securities - liquidations 38,661.0
   Mortgage servicing rights - acquisitions (1,862.0)
   Mortgage servicing rights - liquidations 80.0
   Finance receivables - acquisitions (155,613.0)
   Finance receivables - liquidations 114,662.0
   Proceeds from sales of finance receivables 27,681.0
   Operating leases  - acquisitions (23,525.0)
   Operating leases  - liquidations 15,386.0
   Proceeds from borrowings of Hughes Defense prior to the Hughes defense spin-off
   Investments in companies, net of cash acquired (1,345.0)
   Special inter-company payment from EDS
   Other (1,193.0)
Net cash from (used for) investments (21,925.0)

Total cash used for investments and financing (8,148.0)

Effect of exchange rate changes on cash and cash equivalents 306.0

Net change in cash and cash equivalents (393.0)

Source: Company financials.
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Hewlett-Packard Company
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Revenues:
   Products $40,105.0
   Services 6,956.0
    Increase in receivables (1,019.0) 46,042.0 97.8%

Costs and expenses:
   Cost of products sold (27,477.0)
    Depreciation and amortization 1,869.0
    Capital expenditures (1,997.0)
    Decrease in inventory 563.0
    Increase in payables 1.0
    Other current assets 788.0
    Other 342.0 (25,911.0) 94.3%

   Cost of services (4,595.0)
   Research and development (3,355.0)
   Selling, general and administrative (7,793.0)
   Interest income and other, net 485.0
   Interest expense (235.0) (15,493.0)

   Provision for taxes (1,146.0)
    Change in Deferred taxes (1,263.0)
    Taxes on earnings 1,216.0 (1,193.0) 104.1%

Reported Net Income 2,945.0
Operating Net Income 2,945.0
Cash Flow 3,445.0 117.0%

Per share data:
Reported Net Income $2.75
Operating Net Income $2.75
Cash Flow $3.21
   Shares outstanding 1,072.0

Additional cash flow items

Financing
   Change in notes payable and short-term borrowings (734.00)
   Issuance of long-term debt 223.00
   Payment of long-term (580.00)
   Issuance of common stock under employee stock plans 467.00
   Repurchase of common stock (2,424.00)
   Dividends (625.00)
   Other
Net cash from (used for) financing (3,673.00)

Investments
   Disposition of property, plant and equipment 413.00
   Purchase of short-term investments (3,297.00)
    Maturities of short-term investments 4,773.00
   Purchase of long-term investments (762.00)
   Other 75.00
Net cash from (used for) investments 1,202.00

Total cash used for investments and financing (2,471.00)

Net change in cash and cash equivalents 974.00

Source: Company financials.
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Home Depot Inc.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Net Sales $30,219.0
    Decrease in receivables 85.0 30,304.0 100.3%

Cost of Merchandise Sold (21,614.0) (21,614.0)

Operating Expenses:
   Selling and store operating (5,341.0)
   Preopening (88.0)
   General and administrative (515.0)
   Nonrecurring charge
    Depreciation and amortization 373.0
    Capital expenditures (2,059.0)
    Increase in merchandise inventories (698.0)
    Increase in accounts payable 423.0
    Other 54.0 (7,851.0) 132.1%

Interest, net (7.0) (7.0)

Income Taxes (1,040.0)
    Deferred income tax 7.0
    Increase in income taxes payable 59.0 (974.0)

Net Income 1,614.0
Operating Net Income 1,614.0
Cash Flow (142.0) (8.8)%

Per share data:
Reported Net Income $1.06
Operating Net Income $1.06
Cash Flow ($0.09)
   Shares outstanding 1,522.5
Additional cash flow items

Financing
   Issuance of commercial paper obligations, net 246.0
   Proceeds from long-term borrowings
   Repayments of notes receivable from ESOP
   Principal repayments of long-term debt (8.0)
   Proceeds from sale of common stock, net 167.0
   Cash dividends paid to stockholders (168.0)
   Minority interest contributions to partnership 11.0
Net cash from (used for) financing 248.0

Investments
   Purchase of remaining interest in Home Depot Canada (261.0)
   Proceeds from sales of property and equipment 45.0
   Proceeds from sales of investments
   Purchases of investments (2.0)
    Proceeds from maturities of investments 4.0
   Repayments of advances secured by real estate 2.0
Net cash from (used for) investments (212.0)

Total cash used for investments and financing 36.0

Effect of exchange rate changes on cash and cash and equivalents (4.0)

Net change in cash and cash equivalents (110.0)

Source: Company financials.
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Intel Corp.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales $26,273.0
    Increase in receivables (38.0) 26,235.0 99.9%

Cost of revenue (12,144.0)
    Net loss on retirements of property, plant and equipment 282.0
    Decrease in inventories 167.0
    Decrease in payables (180.0)
    Increase in accrued liabilities 17.0
    Other (378.0) (12,236.0) 100.8%

Depreciation and Amortization
    Depreciation expense 2,807.0
    Capital expenditures (3,557.0) (750.0) 126.7%

Research and development (2,509.0)
Marketing, general and administrative (3,076.0)
Purchased inprocess research and development (165.0)
Interest expense (34.0)
Interest income and other, net 792.0 (4,992.0)

Provision for taxes (3,069.0)
    Deferred taxes 77.0
    Income taxes payable (211.0)
    Tax benefit of employee stock options 415.0 (2,788.0) 90.8%

Net Income 6,068.0
Operating Net Income 6,224.8
Cash Flow 5,469.0 87.9%

Per share data:
Reported Net Income $1.73
Operating Net Income $1.77
Cash Flow $1.56
   Shares outstanding 3,517.0

Additional cash flow items
Financing
   Increase in short-term debt, net (83.0)

   Additions to long-term debt 169.0
   Retirement of long-term debt
   Proceeds from sales of shares 507.0
   Proceeds from exercise of warrants 1,620.0
   Proceeds from sale of warrants 40.0
   Repurchase and retirement of common stock (6,785.0)
   Payment of dividends to stockholders (217.0)
Net cash from (used for) financing (4,749.0)

Investments
   Purchase of Chips and Technologies, net of cash acquired (321.0)
   Purchase of Digital Equipment Corporation semiconductor operations (585.0)
   Purchase of available-for-sale investments (10,925.0)
   Sales of available-for-sale investments 201.0
   Maturities and other changes in available-for-sale investments 8,681.0
Net cash from (used for) investments (2,949.0)

Total cash used for investments and financing (7,698.0)

Net change in cash and cash equivalents (2,229.0)

Source: Company financials.
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International Business Machines
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales:
   Hardware segments $35,419.0
   Global services segment 28,916.0
   Software segment 11,863.0
   Global financing segment 2,877.0
   Enterprise investments segment/other 2,592.0
    Increase in accounts receivable (2,736.0) 78,931.0 96.6%

Costs and expenses:
   Hardware segments (24,214.0)
   Global services segment (21,125.0)
   Software segment (2,260.0)
   Global financing segment (1,494.0)
   Enterprise investments segment/other (1,702.0)
       Depreciation 4,475.0
       Capital expenditures (6,520.0)
       Inventories 73.0
       Other assets 880.0
       Accounts payable 362.0
       Other liabilities 596.0 (50,929.0) 100.3%

Selling, general and administrative (16,662.0) (16,662.0)

Research, development and engineering (5,046.0)
    Amortization of software 517.0 (4,529.0)

Other income, principally interest 589.0

Interest expense (713.0) (124.0)

Income taxes (2,712.0)
    Deferred income taxes (606.0) (3,318.0) 122.3%

Preferred stock dividends (20.0)

Reported Net Income 6,308.0
Operating Net Income 6,308.0

Cash Flow 3,369.0 53.4%

Per share data:
Reported Net Income $3.29
Operating Net Income $3.29

Cash Flow $1.75

   Shares outstanding 1,920.1

Additional cash flow items

Financing
   Proceeds from new debt 7,567.0
   Short-term borrowings less than 90 days - net 499.0
   Payments to settle debt (5,942.0)
   Preferred stock transactions (5.0)
   Common stock transactions (6,278.0)
   Cash dividends (834.0)
Net cash from (used for) financing (4,993.0)

Investments
   Proceeds from disposition of plant, rental machines and other property 905.0
   Acquisition of Tivoli Systems, Inc.
   Investment in software (250.0)
   Purchases of marketable securities and other investments (4,211.0)
   Proceeds and marketable securities and other investments 3,945.0
Net cash from (used for) investments 389.0

Total cash used for investments and financing (4,604.0)

Effect of exchange rate changes on cash and cash equivalents 120.0
       Effect of restructuring charges (355.0)
       Gain on disposition of fixed and other assets (261.0)

Net change in cash and cash equivalents (1,731.0)

Source: Company financials.



Counting What Counts

– 35 –

International Paper Co.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales $19,541.0
   Accounts receivable 81.0 19,622.0 100.4%

Cost of revenue (14,761.0)
   Inventories 48.0
   Accounts payable and accrued liabilities (70.0)
   Other 4.0 (14,779.0) 100.1%

Selling and administrative expenses (1,532.0) (1,532.0)

Depreciation and amortization (1,186.0)
   Depreciation and amortization 1,186.0
   Capital expenditures (1,049.0) (1,049.0) 88.4%

Distribution expenses (865.0)
Taxes other than payroll and income taxes (181.0) (1,046.0)

Oil and gas impairment charge (111.0)
Restructuring and other charges (105.0) Non-cash

Equity losses from investment in Scitex (15.0) (15.0)

Reversals of reserves no longer required 83.0
   Restructuring charge / write-off (149.0) (66.0) (79.5)%

Gains on sales of businesses 20.0 Non-cash

Interest expense (496.0) (496.0)

Income tax provision (80.0)
   Deferred income tax provision 139.0 59.0 (73.8)%

Minority interest expense (76.0) (76.0)

Reported Net Income 236.0
Operating Net Income 306.5
Cash Flow 622.0 203.0%

Per share data:
Reported Net Income $0.77
Operating Net Income $1.00
Cash Flow $2.03
   Shares outstanding 306.5

Additional cash flow items
Financing
   Issuance of common stock 94.0
   Issuance of preferred securities by subsidiaries 1,525.0
   Issuance of debt 267.0
   Reduction of debt (2,144.0)
   Change in bank overdrafts 68.0
   Dividends paid (306.0)
   Other (50.0)
Cash used for financing activities (546.0)

Investments
   Mergers and acquisitions, net of cash acquired (498.0)
   Proceeds from divestitures 523.0
   Other (22.0)
Cash used for investing activities 3.0

Change in cash and temporary investments 79.0

Source: Company financials.



Counting What Counts

– 36 –

Johnson & Johnson
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales $23,657.0
    Increase in accounts receivable (74.0) 23,583.0 99.7%

Cost of products sold (includes $60 of inventory writeoffs for restructuring) (7,496.0)
    Increase in inventories (80.0)
    Increase in accounts payable 622.0
    Decrease in either current and noncurrent assets 139.0
    Increase in either current and noncurrent liabilities 49.0
    Depreciation and amortization expense 1,246.0
    Capital expenditures (1,460.0) (6,980.0) 93.1%

Selling, marketing and administrative expenses (8,907.0)
Research expense (2,269.0)
Purchased inprocess research and development (164.0)
Interest income 262.0
Interest expense, net of portion capitalized (110.0)
Other expense, net (151.0)
Restructuring charge (553.0)
Provision for income taxes (1,210.0)
       Decrease in deferred income taxes 239.0 (12,863.0) 98.2%

Reported Net Income 3,059.0
Operating Net Income 3,669.0
Cash Flow 3,740.0 101.9%

Per share data:
Reported Net Income $2.23
Operating Net Income $2.67
Cash Flow $2.72
   Shares outstanding 1,374.1
Additional cash flow items

Financing
   Dividends of common stock (1,305.0)
   Repurchase of common stock (930.0)
   Proceeds from short-term debt 2,424.0
   Retirement of short-term debt (226.0)
   Proceeds from long-term debt 86.0
   Retirement of long-term debt (416.0)
    Proceeds from the exercise of stock options 269.0
Net cash from (used for) financing (98.0)

Investments
   Proceeds from the disposal of assets 71.0
   Acquisition of businesses, net of cash acquired (3,481.0)
   Other (769.0)
Net cash from (used for) investments (4,179.0)

Total cash used for investments and financing (4,277.0)

Effect of exchange rate changes on cash and equivalents 25.0

Net change in cash and cash equivalents (512.0)

Source: Company financials.
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McDonald’s Corp.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales:
   Sales by company operated restaurants $8,894.9
   Revenues from franchised and affiliated restaurants 3,526.5
      Increase in accounts receivable (29.9) 12,391.5 99.8%

Costs and expenses:
   Food and packaging (2,997.4)
      Increase in inventories (18.1)
      Decrease in accounts payable (12.7) (3,028.2) 101.0%

   Payroll and other employee benefits (2,220.3) (2,220.3) 100.0%

   Occupancy and other operating expenses (2,043.9)
      Depreciation and amortization expense 881.1
      Capital expenditures (1,879.3) (3,042.1) 148.8%

   Franchised restaurants  occupancy expenses (678.0)
   Selling, general and administrative expenses (1,458.5)
   Made for you costs (161.6)
   Special charges (160.0) (2,458.1)

   Other operating (income) expense  net 60.2
      Refund of U.S. Securities deposits 22.9 83.1 138.0%

   Interest expense (413.8)
   Non-operating expense (40.7) (454.5)

   Provision for income taxes (757.3)
       Increase in deferred income taxes 35.4
      Taxes and other liabilities 337.5 (384.4) 50.8%

Reported Net Income 1,550.1
Operating Net Income 1,760.3
Cash Flow 887.0 50.4%

Per share data:
Reported Net Income $1.11
Operating Net Income $1.26

Cash Flow $0.63

   Shares outstanding 1,397.1

Additional cash flow items
Financing
   Net short-term borrowings (604.2)
   Long-term financing issuances 1461.5
   Long-term financing repayments (594.9)
   Treasury stock purchases (1089.8)
   Common and preferred stock dividends (240.5)
   Series E preferred stock redemption
   Other 207.6
Net cash from (used for) financing (860.3)

Investments
   Purchases of restaurant businesses (118.4)
   Sales of restaurant businesses 149.0
   Property sales 42.5
   Other (142.0)
Net cash from (used for) investments (68.9)

Total cash used for investments and financing (929.2)

Net change in cash and cash equivalents (42.2)

Source: Company financials.
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Merck & Company
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales $26,898.2
    Increase in accounts receivable (579.1) 26,319.1 97.8%

Materials and production (13,925.4)
    Increase in inventories (409.5)
    Increase in accounts payable 250.1
    Non-current liabilities (13.0)
    Other 166.4 (13,931.4) 100.0%

Marketing and administrative (4,511.4) (4,511.4)

Research and development expense (1,821.1)
    Depreciation and amortization expense 1,015.1
    Capital expenditures (1,973.4) (2,779.4) 152.6%

Acquired research (1,039.5)
Gains on sales of businesses 2,147.7 Non-cash

Equity income in affiliates 884.3
Other expense, net (499.7) 384.6

Provision for income taxes (2,884.9)
    Income taxes paid (2,126.6) (2,126.6) 73.7%

Reported Net Income 5,248.2
Operating Net Income 5,228.7
Cash Flow 3,354.9 64.2%

Per share data:
Reported Net Income $2.15
Operating Net Income $2.14
Cash Flow $1.37
   Shares Outstanding 2,441.2

Additional cash flow items

Financing
   Net change in short-term borrowings (457.2)
   Proceeds from issuance of debt 2,379.5
   Payments of debt (340.6)
   Redemption of preferred stock of subsidiary
   Purchase of treasury stock (3,625.5)
   Dividends paid to stockholders (2,253.1)
   Proceeds from exercise of stock options 490.1
   Other (114.1)
Net cash from (used for) financing (3,920.9)

Investments
   Purchase of securities (29,675.4)
   Proceeds from sale of securities 28,618.9
   Proceeds from sale of businesses 2,586.2
   Other 432.3
Net cash from (used for) investments 1,962.0

Total cash used for investments and financing (1,958.9)

Effect of exchange rate changes on cash and equivalents 85.1

Net change in cash and cash equivalents 1,481.1

Source: Company financials.
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Minnesota Mining and Manufacturing Co.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales $15,021.0
    Increase in receivables (160.0) 14,861.0 98.9%

Cost of goods sold (8,705.0)
    Decrease in inventories 195.0
    Other 381.0 (8,129.0) 93.4%

Depreciation and Amortization 866.0
   Capital expenditures (1,430.0) (564.0) 165.1%

Restructuring charge  inventory (39.0)
Selling, general and administrative expenses (3,784.0) (3,823.0)

Restructuring charge  other (454.0)
    Implant litigation (255.0)
    Asset impairment charge 182.0 (527.0) 116.1%

Interest Expense (139.0)
Investment and other income  net 42.0
Gain on divestiture  net 10.0
    Income tax paid related to divestiture (4.0)
    Gain on divestiture (6.0) (97.0)

Provision for taxes on income (685.0)
Minority interests (54.0)
Extraordinary loss from early extinguishment of debt (38.0) (777.0)

Reported Net Income 1,175.0
Operating Net Income 1,525.8
Cash Flow 944.0 61.9%

Per share data:
Reported Net Income $2.88
Operating Net Income $3.74
Cash Flow $2.31
   Shares Outstanding 408.0

Additional cash flow items

Financing
   Change in short erm debt 55.0
   Repayment of long-term debt (129.0)
   Proceeds from long-term debt 645.0
   Purchases of treasury stock (618.0)
   Reissuances of treasury stock 292.0
   Payment of dividends (887.0)
   Other (96.0)
Net cash from (used for) financing (738.0)

Investing
   Proceeds from sale of property, plant and equipment 25.0
   Acquisitions and other investments (265.0)
   Proceeds from other divestitures and investments 98.0
Net cash from (used for) investing (142.0)

Effect of exchange rate changes on cash and cash equivalents (83.0)

Net change in cash and cash equivalents (19.0)

Source: Company financials.
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J.P. Morgan & Co.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Revenues:
   Equity in undistributed earnings of subsidiaries $212.0
   Dividends from subsidiary bank 472.0
   Dividends from other 264.0
   Interest from subsidiaries 1,298.0
   Other interest revenue 38.0
   Investment banking revenue allocations from subsidiaries 141.0
   Service fees from subsidiaries 250.0
   Investment securities revenue 46.0
   Other revenue 7.0
       Equity in undistributed earnings of subsidiaries (212.0) 2,516.0 92.2%

Costs and expenses:
   Interest (1,525.0)
      Net increase in other balance sheet items (93.0)
      Net incestment securities losses included in cash flows from investing activities (46.0) (1,664.0) 109.1%

   Employee compensation and benefits (248.0)
   Other expenses (139.0)
   Income tax benefit 147.0 (240.0)

Reported Net Income 963.0
Operating Net Income 963.0

Cash Flow 612.0 63.6%

Per share data:
Reported Net Income $4.71
Operating Net Income $4.71

Cash Flow $2.99

   Shares outstanding 204.5

Additional cash flow items
Financing
   Net increase in securities sold under agreements to repurchase (351.0)
   Net increase in commercial paper 19.0
   Net increase in other liabilities for borrowed money (390.0)
   Long-term debt proceeds 9,655.0
   Long-erm debt payments (1,848.0)
   Capital stock issued or distributed 179.0
   Capital stock purchased (755.0)
   Dividends paid (707.0)
   Cash receipts from subsidiaries for common stock issuable 338.0
   Other changes, net 36.0
Net cash from (used for) financing 6,176.0

Investments
   Net increase in interest earning deposits with subsidiary bank (152.0)
   Proceeds from sales and maturities (debt) 2,330.0
   Purchases of debt (2,373.0)
   Net increase in advances to subsidiaries (5,605.0)
   Capital to subsidiaries (252.0)
   Net payments for insurance contracts (703.0)
   Other changes, net (33.0)
Net cash from (used for) investments (6,788.0)

Total cash used for investments and financing (612.0)

Net change in cash and cash equivalents 0.0

Source: Company financials.
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Philip Morris Cos., Inc.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales $74,391.0
    Increase in accounts receivable (352.0) 74,039.0 99.5%

Cost of sales (26,820.0)
    Increase in inventories (192.0)
    Decrease in accounts payable (150.0)
    Accrued liabilities and other current assets 254.0
    Other 671.0
    Other (financial) (14.0) (26,251.0) 97.9%

Excise taxes on products (16,578.0)
Marketing, administration and research costs (17,051.0)
Settlement charges (3,381.0) (37,010.0)

Amortization of goodwill (584.0)
    Depreciation and amortization expense 1,690.0
    Capital expenditures (1,804.0) (698.0) 119.5%

Interest and other debt expense, net (890.0) (890.0)

Income taxes (3,715.0)
     Increase in deferred income taxes 11.0
     Income taxes 565.0
     Increase in deferred income taxes (financial) 265.0 (2,874.0) 77.4%

Reported Net Income 5,372.0
Operating Net Income 5,372.0

Cash Flow 6,316.0 117.6%

Per share data:
Reported Net Income $2.20
Operating Net Income $2.20

Cash Flow $2.59

   Shares outstanding 2,441.2

Additional cash flow items

Financing
   Consumer products
      Net issuance (repayment) of short-term borrowings 61.0
      Long-term debt proceeds 2,065.0
      Long-term debt repaid (1,616.0)
   Financial services
      Net issuance (repayment) of short-term borrowings
      Long-term debt proceeds
      Long-term debt repaid (178.0)
   Repurchase of common stock (307.0)
   Dividends paid (3,984.0)
   Issuance of common stock 265.0
   Other (200.0)
Net cash from (used for) financing (3,894.0)

Investments
   Consumer products
      Purchase of businesses, net of acquired cash (17.0)
      Proceeds from sales of businesses 16.0
      Other (154.0)
   Financial services
      Investments in finance assets (736.0)
      Proceeds from finance assets 141.0
      Proceeds from sale of business
Total cash used for investments (750.0)

Total cash used for investments and financing (4,644.0)

Effect of exchange rates on cash and cash equivalents 127.0

Net change in cash and cash equivalents 1,799.0

Source: Company financials.
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Procter & Gamble Co.
Fiscal 1999; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales $38,125.0
    Increase in receivables (207.0) 37,918.0 99.5%

Cost of products sold (21,206.0)
    Increase in inventories (96.0)
    Increase in payables and accrued expenses 792.0
    Increase in other operating current assets (926.0)
    Other 130.0 (21,306.0) 100.5%

Depreciation and Amortization 2,148.0
    Capital expenditures (2,828.0) (680.0) 131.7%

Marketing, research and administrative expenses (10,666.0)
Interest Expense (650.0)
Other income, net 235.0 (11,081.0)

Provision for taxes on income (2,075.0)
    Change in deferred taxes (60.0) (2,135.0) 102.9%

Reported Net Income 3,763.0
Operating Net Income 3,763.0
Cash Flow 2,716.0 72.2%

Per share data:
Reported Net Income $2.59
Operating Net Income $2.59
Cash Flow $1.87
   Shares Outstanding 1,452.9

Additional cash flow items
Financing
   Dividends to shareholders (1,626.0)
   Change in short-term debt 689.0

   Additions to long-term debt 986.0

   Reductions of long-term debt (334.0)
   Proceeds from stock options 212.0
   Treasury purchases (2,533.0)
Net cash from (used for) financing (2,606.0)

Investing
   Proceeds from asset sales 434.0
   Acquisitions (137.0)
   Change in investment securities 356.0
Net cash from (used for) investing 653.0

Effect of exchange rate changes on cash and cash equivalents (18.0)

Net change in cash and cash equivalents 745.0

Source: Company financials.
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SBC Communications Inc.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales:
   Landline local service $11,100.0
   Wireless subscriber 3,783.0
   Network access 6,512.0
   Long distance service 2,355.0
   Directory advertising 2,420.0
   Other 2,607.0
      Increase in accounts receivable (959.0)
      Provision for uncollectible accounts 513.0 28,331.0 98.5%

Costs and expenses:
   Operations and support (16,714.0)
      Other current assets (8.0)
      Decrease in accounts payable and accrued liabilities (187.0)
      Other, net (628.0) (17,537.0) 104.9%

   Depreciation and amortization (5,177.0)
      Depreciation and amortization expense 5,177.0
      Amortization of investment tax credits (72.0)
      Capital expenditures (5,927.0) (5,999.0) 115.9%

   Interest expense (993.0) (993.0)

   Equity in net income of affiliates 236.0
       Undistributed earnings from investments in equity affiliates (56.0) 180.0 76.3%

   Other income 245.0 245.0

   Income Taxes (2,306.0)
       Increase in deferred income taxes 533.0 (1,773.0) 76.9%

   Extraordinary loss from early extinguishment of debt, net of tax (60.0)
   Cumulative effect of accounting change 15.0 Non-cash

Reported Net Income 4,023.0
Operating Net Income 3,809.1

Cash Flow 2,454.0 64.4%

Per share data:
Reported Net Income $2.03
Operating Net Income $1.92

Cash Flow $1.24

   Shares Outstanding 1,983.9

Additional cash flow items

Financing
   Net change in short term borrowings with original maturities of three months or less (367.0)
   Issuance of other short-term borrowings 2.0
   Repayment of other short-term borrowings (8.0)
   Issuance of long-term debt 413.0
   Repayment of long-term debt (1,121.0)
   Early extinguishment of debt and related call premiums (765.0)
   Issuance of trust originated preferred securities
   Purchase of fractional shares
   Issuance of common shares 64.0
   Purchase of treasure shares (498.0)
   Issuance of treasury shares 308.0
   Dividends paid (1,811.0)
   Other
Net cash from (used for) financing (3,783.0)

Investments
   Investments in affiliates (85.0)
   Purchase of short-term investments (42.0)
   Proceeds from short-term investments 355.0
   Dispositions 1,140.0
   Acquisitions
   Other 11.0
Net cash from (used for) investments 1,379.0

Total cash used for investments and financing (2,404.0)

Net change in cash and cash equivalents 50.0

Source: Company financials.
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United Technologies Corp.
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales:
   Product sales $20,248.0
   Service sales 5,439.0
   Financing revenue and other income, net 28.0
    Decrease in accounts receivable 14.0 25,729.0 100.1%

Costs and expenses:
   Cost of products sold (15,815.0)
    Increase in inventories and contracts in progress (99.0)
    Decrease in other current assets 208.0
    Increase in accounts payable 162.0
    Other, net 282.0 (15,262.0) 96.5%

Depreciation expense 854.0
    Capital expenditures (866.0) (12.0) 101.4%

   Cost of services sold (3,461.0)
   Research and development (1,315.0)
   Selling, general and administrative (2,957.0)
   Interest (204.0) (7,937.0)

   Income Taxes (623.0)
       Decrease in deferred income taxes (252.0) (875.0) 140.4%

   Minority interests  subsidiaries’ earnings (85.0)
      Dividends to minority interests and other (137.0) (137.0) 161.2%

Reported Net Income 1,255.0
Operating Net Income 1,255.0
Cash Flow 1,506.0 120.0%

Per share data:
Reported Net Income $2.53
Operating Net Income $2.53
Cash Flow $3.04
   Shares Outstanding 496.0

Additional cash flow items
Financing
   Issuance of long-term debt 402.0
   Repayment of long-term debt (149.0)
   Increase (decrease) in short-term borrowings 289.0
   Common stock issued under employee stock plans 220.0
   Dividends paid on common stock (316.0)
   Common stock repurchase (650.0)
Net cash from (used for) financing (204.0)

Investments
   Increase in customer financing assets (356.0)
   Decrease in customer financing assets 143.0
   Acquisitions of businesses (1,241.0)
   Dispositions of businesses
   Other, net 51.0
Net cash from (used for) investments (1,403.0)

Total cash used for investments and financing (1,607.0)

Effect of exchange rates (4.0)

Net change in cash and cash equivalents (105.0)

Source: Company financials.
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Wal-Mart Stores
Fiscal 1998; in millions

Earnings Adjustment Cash Flow
Cash flow as a %

of income stmt item
Sales $137,634.0
   Other income  net 1,574.0
    Increase in receivables (148.0) 139,060.0 101.0%

Cost of revenue (108,725.0)
    Increase in inventories (379.0)
    Increase in payables 1,108.0
    Increase in accrued liabilities 1,259.0
    Other 78.0 (106,659.0) 98.1%

Depreciation and Amortization 1,872.0
    Capital expenditures (3,734.0) (1,862.0) 199.5%

Operating, selling, general and administrative expenses (22,363.0) (22,363.0)

Interest Costs:
   Debt (529.0)
   Capital leases (268.0) (797.0)

Income tax expense (2,740.0)
   Deferred taxes (640.0) (3,380.0) 123.4%

Minority interest and equity in unconsolidated subsidiaries (153.0) (153.0)

Net Income 4,430.0
Operating Net Income 4,430.0
Cash Flow 3,846.0 86.8%

Per share data:
Reported Net Income $0.99
Operating Net Income $0.99
Cash Flow $0.86
   Shares Outstanding 4,484.0

Additional cash flow items

Financing
   Increase in commercial paper
   Proceeds from issuance of long-term debt 536.0
   Purchase of company stock (1,202.0)
   Payment of long-term debt (1,075.0)
   Payment of capital lease obligations (101.0)
   Other financing activities (195.0)
   Dividends (693.0)
Net cash from (used for) financing (2,730.0)

Investments
   Proceeds from sale
   Acquisitions (855.0)
   Other investment activity 171.0
   Investment unconsolidated subsidiary exchanged for acquisition
Net cash from (used for) investments (684.0)

Total cash used for investments and financing (3,414.0)

Net change in cash and cash equivalents 432.0

Source: Company financials.







Copyright 2000 Credit Suisse First Boston Corporation 2000. All rights reserved

This report is provided to you solely for informational purposes and does not constitute an offer or solicitation of an offer, or any advice or recommendation, to purchase any
securities or other financial instruments and may not be construed as such.  This report may not be reproduced or redistributed to any other person, in whole or in part, without
the prior written consent of the distributor listed below.  The information set forth herein has been obtained or derived from sources believed by Credit Suisse First Boston
Corporation and its affiliates (“CSFB” or “the firm”) to be reliable, but CSFB does not make any representation or warranty, express or implied, as to its accuracy or complete-
ness.

Past performance should not be taken as an indication or guarantee of future performance, and no representation or warranty, express or implied is made regarding future
performance.  Opinions and estimates may be changed without notice.  The firm, or one or more of its partners or employees, from time to time may have long or short posi-
tions in, or buy and sell and make markets in, any of the securities discussed herein.  The firm may underwrite or provide investment banking, credit and other financial serv-
ices to any company or issuer of securities or financial instruments referred to herein.  If CSFB makes a market in any security, there can be no assurance that CSFB will
continue to do so. Additional information is available upon request.

CSFB may have issued other reports that are inconsistent with, and reach different conclusions from, the information presented herein.  Those reports reflect the different
assumptions, views and analytical methods of the analysts who prepared them.

This report is being distributed in the United States by CSFB, and in Canada by Credit Suisse First Boston Securities Canada, Inc. (“CSFBSC”) with CSFB as mailing/delivery
agent.  In jurisdictions where CSFB is not registered or licensed to trade in securities, any trade will be made only in accordance with applicable securities legislation which will
vary from jurisdiction to jurisdiction and may require that the trade be made in accordance with applicable exemptions from registration or licensing requirements.  CSFBSC
has approved the distribution of this memorandum.  Any U.S. customer wishing to effect a transaction in any security should do so only by contacting a representative at
Credit Suisse First Boston Corporation, Eleven Madison Avenue, New York, NY  10010  (212) 325-2000. NI0484.doc

Americas
Eleven Madison Avenue
New York, NY  10010, U.S.A.
1 212 325 2000

Atlanta 1 404 656 9500 Mexico City 1 525 202 6000
Baltimore 1 410 223 3000 Pasadena 1 626 395 5100
Boston 1 617 556 5500 Philadelphia 1 215 851 1000
Buenos Aires 1 541 394 3100 San Francisco 1 415 836 7600
Chicago 1 312 750 3000 São Paulo 55 11 822 4862
Houston 1 713 220 6700 Toronto 1 416 352 4500

Europe
One Cabot Square
London E14 4QJ, England
44 171 888 8888

Amsterdam 31 20 575 4890 Paris 33 1 40 76 8888
Budapest 36 1 202 2188 Prague 42 2 248 10937
Frankfurt 49 69 75380 Vienna 43 1 512 3023
Geneva 41 22 707 0130 Warsaw 48 22 695 0050
Madrid 34 91 532 0303 Zug 41 41 726 1020
Milan 39 02 7702 1 Zurich 41 1 335 7711
Moscow 7 501 967 8200

Asia Pacific
Three Exchange Square
8 Connaught Place
Central, Hong Kong
852 2101 6000

Auckland 64 9 302 5500 Shanghai 86 21 6219 0808
Beijing 86 10 6410 6611 Singapore 65 538 6322
Melbourne 61 3 9 280 1666 Sydney 61 2 9394 4400
Mumbai 91 22 284 6888 Taipei 8862 2718 5919
Osaka 81 6 243 0789 Tokyo 81 3 5404 9000
Seoul 82 2 3707 3700 Wellington 64 4 474 4400



CREDIT SUISSE FIRST BOSTON CORPORATION

Equity Research

Americas U.S. Investment Strategy July 7, 2000

Still Powerful

The Internet’s Hidden Order

Michael J. Mauboussin
1 212 325 3108
michael.mauboussin@csfb.com

Alexander Schay
1 212 325 4466
alexander.schay@csfb.com

• Despite a correction in the Internet sector over the past six
months, the relationship between rank and market value of online
firms continues to exhibit power law behavior.

• This winner-take-all, market-capitalization distribution supports
the notion that competition on the Web has some unique
characteristics. For example, large firms can grow as quickly as
small firms and the positive reinforcing nature of the medium
provides leaders with a source of competitive advantage.

• We would continue to focus on the companies with customers,
capital, and viable long-term business models.
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Executive Summary

Despite the Internet’s apparent complexity, hidden order exists. Studies
demonstrate that Web pages are distributed among sites according to a universal
power law. Power laws are distribution functions for measurable quantities—such
as the number of earthquakes that occur at a particular intensity, or the number of
cities that exist within a given range of population. The number of Web pages
adheres to a remarkably stable regularity. Roughly described, power laws hold
that many sites have few pages and that few sites have many pages.1

The distribution of Web pages is not the only online phenomenon that adheres to
a power law. The distribution of visitors per site follows a power law as well: many
sites have very few users, and a few sites have very many users. Although
intuitive, the precise nature of these two regularities carries profound implications.
Online firms that depend on the ability to attract and monetize users face
significant challenges. The observed power laws suggest a low probability that
newly established sites will attract a significant number of users.2 In fact, from
January 1999 to April 2000, 20 of the top 25 companies in the MediaMetrix “Top
Properties” remained in the top 25.3

We first explored power laws and the Internet in late 1999.4 Despite a sharp
correction in Internet stock prices over the last six months, the relationship
between rank and the market value of online firms is still best expressed with a
power law. This winner-take-all distribution continues to support the notion that
competition on the Web has unique characteristics. Not only can large firms grow
as quickly as small firms, but the positive-reinforcing nature of the medium also
translates into a source of sustainable competitive advantage. This report
explores some of the factors that may contribute to the observed distribution.
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Powerful Web

Let there be no mistake—activity on the Web is highly concentrated. To show the
breakdown of Web site popularity, we ranked the number of unique site users on
the horizontal axis and plotted page views on the vertical axis, using MediaMetrix
data for the top 500 domains in April 2000. The result is a straight line when using
a double logarithmic scale. The data show that the top 5%, or 25 sites, account
for 31% of the total volume of traffic.5 This is consistent with broader studies of
the Web showing that the top sites account for a very large percentage of total
traffic volume. That is, one-tenth of one percent of the total, or the top 119 sites,
account for 32% of the total volume of site traffic.6 Very few Web sites get large,
and very few Web sites get a lot of user traffic.

Figure 1
Power Laws
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Source: MediaMetrix and CSFB analysis.

A logarithmic plot of rank versus frequency that is a straight line with slope near
unity (as seen in Figure 1) illustrates Zipf’s law. This regularity has been observed
in diverse realms, including the magnitude and frequency of earthquakes, rank
and city sizes, and the distribution of words in a language. Extremities are
apparent when Zipf distributions are plotted on a linear scale. A few elements
score very high, a medium number of elements score in the middle of the road,
and an enormous number of elements score very low. (The long tail of the
distribution hugs the x-axis.)

Power laws are unusual—they represent special situations. Gaussian, or normal,
distributions are much more common in nature than power law distributions. For
example, the velocity of gas molecules in a room, the length of new-born babies,
and the distribution of market capitalizations for the broader stock market all
follow Gaussian distributions. One common trait of Gaussian systems is
independence. To use gas molecules as an illustration, the velocity of any given
molecule will not explicitly depend on the velocity of the other molecules. Even
when the molecules collide, there is only a small degree of interaction.

In contrast, power laws occur when there is a high degree of interaction. The
canonical example is a forest fire. The probability that a given tree in the forest
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will burn is highly dependent on whether other trees in the forest are burning and
the location of the tree relative to its neighbors. The underlying “network” position
of the trees determines whether or not the blaze dies out, is confined to a small
area, or becomes a conflagration. This complexity gives rise to power law
distributions in the sizes of forest fires. The concentration of hits on a Web site
also translates into a concentration of market value, so the most frequently used
sites generally have the best opportunity to create viable business models. It’s
interesting that the valuation of Internet companies still conforms to a power law,
despite a pronounced downturn in the segment over the last six months. This can
be seen in Figure 2.

Figure 2
Internet Market Capitalization Power Law
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Source: CSFB analysis.

This analysis provides compelling evidence that the market continues to value
Internet companies correctly on a relative basis. It is important to note that these
data remain mute on the issue of absolute valuations. Contrary to popular
perception, there is some discernible order to Internet valuations. So the question
becomes, Is this order unique to Internet stocks? Do other industries exhibit the
same characteristics, where a disproportionate share of the total market
capitalization resides in a handful of firms? We analyzed 46 sectors from 18
different industry classifications in an attempt to answer this question. This broad
survey revealed that 9 sectors exhibited strong power law characteristics. They
are displayed in the Appendix.



Still Powerful

– 5 –

The Strong Get Stronger

While no pure Internet brand is reinforced by the benefit of a physical presence,
many particular characteristics of the online medium allow those companies that
are already ahead to stay ahead. One example noted in “Absolute Power” is that
new sites tend to link to already-popular sites in a bid for increased traffic. Such a
reinforcing link structure is reconfirmed in a number of subsequent studies of the
Web.

The most comprehensive study of the Web to date reveals some interesting
insights into its macroscopic structure. Researchers at IBM’s Almaden Research
Center in San Jose, California, examined over 200 million pages and 1.5 billion
links (roughly one-fifth of the estimated current Web). They found that the Web’s
connectivity resembles a bow tie. On the left side of the tie is what they dub the
“newbies.” This group of sites consists of 43 million pages (or 21% of the total)
that are relatively new. These sites link to the center, or what is called the
“Strongly Connected Component” (SCC). However, these established players in
the center—with over 56 million pages—do not link back to the newbies. Sites in
the SCC consist of portals and many of the top corporate sites in the MediaMetrix
data. On the right side of the bow are the “introverts.” This group includes a lot of
lesser-known e-commerce sites. Although the SCC is linked to these introverts,
the introverts do not provide links back to the strongly connected center.7

Most search engines rely on so-called “crawlers.” Crawlers work by indexing a
Web page, jumping to other pages linked to it, then indexing those, and so on.
The Almaden study contradicts earlier suggestions that any two Web pages are
connected by a relatively small number of hyperlinks. In order to give wide
breadth of coverage in the future, search engines will have to crawl from a
greater diversity of starting points than they do today.8 Until this occurs, they will
continue to channel traffic to the most popular and entrenched Web sites—
without any reciprocity for the newbies. With only a fraction of the growing Web
appearing in most search queries, traffic patterns to the existing strongly
connected sites are positively reinforced.

Advertising Spiral

So how does this translate into economic value? One example of the value
concentration is advertising. Advertisers aren’t taking any chances with the “new”
medium: about 95% of Web advertising is spent on 1% of all ad-supported Web
sites. And while the absolute number of Web sites receiving online ad revenues
continues to grow, the percentage share of ad dollars being spent at the top 50
sites continues to rise.

Table 1
Publishers’ Share of Total Web Ad Revenues

1998 1999 2000
Top 10 Sites 72% 74% 76%

Top 25 Sites 85% 87% 89%

Top 50 Sites 92% 95% 95%

Source: eMarketer estimates.

Although this profile may change as advertisers shift their dollars away from
portals and toward more highly targeted vertical Web sites, advertisers continue
to gravitate toward high-traffic sites.
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Web Competition

Models that try to explain the characteristics of electronic markets—where a few
sites thrive while most are driven to the verge of extinction—conclude that
sudden transitions occur. As the competition between Web sites heats up, a
profound shift can take place from an environment where many sites
simultaneously thrive to a winner-take-most market where a handful of sites
attract most users. This is attributable to a nonlinear interaction among sites,
which effectively reduces the growth rate of some, owing to extreme competitive
pressure from others.9

With firms spending enormous sums to sustain growth, it is easy to see that it is
possible to reach a critical spending point where funding dries up (in tandem with
the business fundamentals). This phenomenon can occur even with only two
competing sites, and is comparable to the “principle of mutual exclusion” in
ecology. Two predators of the same prey cannot coexist in equilibrium when
competitive predation is very strong.10

Once the fixed development cost of operating a Web site is spent, it is relatively
inexpensive to scale capacity to meet increased demand. So as Web sites
proliferate, focus on aggregate demand becomes the order of the day.
Unfortunately, many Web company “predators” are competing for the attention
and resources of the same consumer “prey.”
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Conclusion

Figure 3
Trailing Venture Capital Money Flows
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Investment by venture capital firms has been unprecedented in the last two
years. In the fourth quarter of 1999 alone, $14.9 billion was spent on new
business opportunities. This quarterly total was higher than any annual amount in
the history of U.S. venture capital. Picking up where 1999 left off, venture-backed
firms raised $17.8 billion in the first quarter of the new millennium. About 84%
went to Internet-related ventures. We register our skepticism today, as we did six
months ago, about the ability of most online firms to survive the unforgiving rule
of the power law.

Since the beginning of the second quarter there has been a marked change in
perception of Internet businesses. Investors are now focusing on a new acronym:
P2P—the path to profitability. With some high-profile firms at 52-week lows and
others closing their doors altogether, investors must remember the inherent
advantage of today’s market leaders. They have the customers. They have the
capital. And they benefit directly from the self-reinforcing nature of the Web.
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N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager
or co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies
mentioned.

1 This was initially reported in “Growth Dynamics of the World-Wide Web.”
Huberman, B.A., Adamic, L. Nature Vol. 401, September 9, 1999. Since then the
results have been reconfirmed in “Graph Structure in the Web.” Broder, Andrei,
et. al. IBM Almaden Research Center, San Jose, CA., June 2000.
2 ibid. Huberman. It’s important to note that the observed power law behavior was
derived from usage logs for all web sites, not usage logs for commercial web
sites alone. Corporate strategy can influence the ability to crack the line-up.
3 Six properties were absorbed by competitors that remained in the top 25 in April.
The balance of the firms remained in the top 100.
4 Michael Mauboussin, Alexander Schay, Stephen Kawaja, “Absolute Power,”
Credit Suisse First Boston Equity Research, December 21, 1999.
5 Although we could find no direct statistical correlation between site traffic and
market capitalization, 14 of the top 25 companies in site volume were also in the
top 25 in terms of market value.
6 “Growth Dynamics of the World-Wide Web.” Huberman, B.A., Adamic, L. Nature
Vol. 401, September 9, 1999.
7 “Graph Structure in the Web.” Broder, Andrei, et. al. IBM Almaden Research
Center, San Jose, CA., June 2000.
8“Souped Up Search Engines.” Nature Vol. 405, May 11, 2000 www.nature.com
9 “Competitive Dynamics of Web Sites.” Maurer, Sebastian M., Huberman,
Bernardo A. Xerox Palo Alto Research, March 17, 2000.
10 Ibid.
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Appendix

Complements

We analyzed 46 sectors from 18 different industries for possible power law
trends. Data are from FactSet industry classifications. This broad survey shows
that 9 of these industries show strong power law characteristics. (See Table 2.) In
every industry studied we found that the largest companies best follow a power
law. We show the relative size of this subset of companies in the first column.
The second column gives a measure of the extent to which each industry is
dominated by its largest companies, and the third column quantifies how well the
companies fit a power law. (Smaller numbers closer to zero correspond to better
fits.) Here we employ the standard statistical practice of taking the square root of
the mean squared residual as a goodness of fit test.

Table 2
Power Law Sectors

Portion Following Market Share Held By RMS of Residuals in
Industry Power Law Companies in Top 5% Power Law Fit

Internet 47% 64% 0.152
Biotech 46% 64% 0.094
Savings & Loan 45% 66% 0.091
Telecom Equipment 39% 86% 0.209
Specialty Chemicals 35% 40% 0.121
Semiconductors 28% 64% 0.137
Restaurants 19% 85% 0.214
Software 17% 85% 0.126
Apparel 16% 67% 0.127

Source: CSFB analysis.

To further illustrate the procedure used to establish the results in Table 2, we
present the Internet industry results in greater detail.

Figure 4
Internet Services Industry
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Figure 4 displays the market value (in thousands) of each of the 297 companies
in the Internet industry. As a function of rank, the top 140 companies (47%)
closely follow the fit line. Figure 4 demonstrates how the fit line was chosen. Each
point is the result of a power law fit to a portion of the total industry. When more
than 140 companies are included in the fit, the RMS values begin to
systematically increase, which indicates divergence from power law behavior.
Therefore the fit line in Figure 5 is chosen to best fit the top 140 companies.

Figure 5
Internet Services Industry
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Figure 6
Power Law Segments
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Figure 7
Power Law Segments
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Figure 8
Power Law Segments
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Class I

Coin Tossing Contest

Student Guesses

Round

     1          2 3 4 5 6 7

   ____       ____       ____             ____          ____          ____               ____

Bonus Round

1   2    3

                      ____                ____ ____
           $10             $20             $30

                                                                                                                                                

Actual Results

     1          2 3 4 5 6 7

  ____          ____       ____               ____          ____          ____               ____

Bonus Round

 1   2  3

                      ____                ____               ____
           $10             $20             $30
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 Round 1 Round 1

High  __________ High  __________

Estimate   ___________ Estimate   ___________

Low ___________ Low ___________

Round 2 Round 2

Estimate   ___________ Estimate   ___________

Round 3 Round 3

Estimate   ___________ Estimate   ___________
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Listed below are ten requests for information that you are unlikely to know.  For each write down your
best estimate of the answer.  Then put a lower and upper bound around your estimate such that you are
90% confident that the correct answer falls within the “confidence range”.

_____
1.  Number of General Motors automobiles produced in 1990 _____

_____

_____
2. IBM’s assets in 1989 _____

_____

_____
3. Total number of $5 bills in circulation on March 31, 1990 _____

_____

_____
4. Total area in square miles of Lake Michigan _____

_____

_____
5. Total population of Barcelona, Spain, in 1990 _____

_____

_____
6. The amount of taxes collected by the IRS in 1970 _____

_____

_____
7. The average annual snowfall in Anchorage, Alaska _____

_____

_____
8. The number of bound volumes in all 26 branches of the _____
    San Francisco Public Library _____

_____
9.  The dollar value of outstanding consumer credit at the end of 1988 _____

_____

_____
10.  The median price of existing single family homes in Honolulu, _____
       Hawaii, in 1990 _____
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 VII. Groundwork

A. Two broad schools of thought regarding setting of  stock prices

“Firm foundation” “Castle-in-the-air”

— intrinsic value — psychology

     Ben Graham      John Maynard Keynes
     John Burr Williams     William O’Neill
     Warren Buffett      George Soros

— value based on future — value based on “greater fool theory”
     earnings/dividend stream

— perception is reality

                                                         
{

Need a model or thought process that can capture both

B. Risk/Reward Tradeoff

Risk and Return   1926 - 1988

% return standard
geometric deviation

CPI      3.1     4.8
T-bills      3.5     3.3
LT corporate      5.0     8.4
stocks    10.0   20.9
small cap    12.3   35.6

Corporate
Investor

WACC

Return

Prospective investments Risk

Rf
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3 types of business projects
• first question to ask when looking at a business

    Stern Stewart Performance 1000
1) earn above WACC y    r > WACC
2) earn WACC x    r = WACC
3) earn below WACC x-   r < WACC

C. Valuing a business

 course will focus on equities — but the explicit process we will use is relevant for all
securities

 

• value of assets = cash generated
      balance sheet ≠ value

• value - liabilities = equity
      concept of residual claim for equities

• value independent of capital structure (M + M)

• how does one measure returns?

D. Lemonade stand

• $100 needed to start
• bank loan - 10% - WACC

$15 -  value created
Outcomes: $10 -   value neutral

-$5 -   value negative

• cash-in versus cash-out
• no question of short-term versus long-term
• understand how value is created

E.  Equities as a “derivative” market

Business Capital Markets

Key elements Key elements
• Competitive advantage l  Expectations (good business isn’t always a good stock)
• Limited information l  Vast information
• Competitive dynamics l  Macro drivers (interest rates, currencies)
• Strategy l  Financials and psychological factors
• Financial performance
• Incentives

A

D

E

+=
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F. Mauboussin’s “Pyramid of Investing”

Value Measurement Tools (VMT)

“Good” business        Valuation        Capital Markets

Rational
Decision
Making

    Expectations Quantification

Bottoms up          Market signals

Understand
Decision-Making
Shortcomings

Understand
Expectations

Understand
Business
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Class II

I.  Introduction

II. Subject: What makes stocks go up and down?

III. Open question: What factors affect stock prices? (draw up list)

IV. Market Myths - Market Realities

1. EPS drives value
     or EPS x P/E = value

A. When there is a deviation between earnings and cash flow, which does the market
follow?

• Credit Suisse First Boston survey 4.1/3.5/3.4
• Empire State Building

Earnings CF Stock Price
1. FIFO→ LIFO      ↓  ↑       ↑
2. FASB 106      ↓  −       −

Market follows cash flow!

B. Why EPS x P/E = value is banker’s dream

EPS x P/E = value      1. increase EPS
2. increase P/E
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Hi-Lo Fallacy
     A. Get EPS ↑ B. Get P/E ↑

  Hi   Lo      (Hi buys Lo) (Lo buys Hi)
# shares 1,000 1,000           1,500     3,000     
Earnings 1,000 1,000           2,000     2,000
Total value 20,000 10,000         30,000   30,000
Share price   $20   $10            $20      $10
EPS $1.00 $1.00          $1.33    $0.66
P/E  20X  10X           15X     15X
 
 
 

• Value is determined by risk-adjusted cash flows:  unless cash flows, risk change → there is no
change in value

 

• Buffett — Scott Fetzer example
                      after acquisition —  Earnings 30% lower

                    identical economics
                      talk more about P/E’s/valuation next week

2. The stock market is short-term oriented

A.  Simple test → examine how much of a company’s current share price can be 
      accounted for by expected dividends over next 5 years

      e.g.
Price    Cum PV  % share price
12/31/91 5 yr. dividend beyond 5 years

AXP   20.50       3.80       81.5%
DIS 114.50       3.18       97.2
MO   80.25     10.05       87.5

B.  M + M Formula

Value   =   NOPAT +        I(r - WACC)CAP
      WACC         WACC(1 + WACC)
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Base year 1

NOPAT =    1,000 1,100 19,800 =    1,100       +        880 (15.0% - 10.0%)CAP
       10%                          10%(1 +10%)

I =       800    880

g =      10% 19,800 =    11,000      +        44 CAP
             .11

WACC=      10%   10%
  8,800 =       44 CAP

r =    15.0%  .11

P/E =     18X      968 =        44 CAP

CAP =       ? CAP     =        22 years

C.  KO out 2 years — someone will pay more

D. Why quarterly earnings matter

3. Investment R & D and accelerated capital spending is not rewarded

A.  higher R & D spending as a % of sales leads to higher P/E

B.  projects announced with long-term payoffs

C.  Internet stocks

4. Dividends matter
 accept classic finance theory that companies that earn high rates of return and grow

rapidly should not pay dividends
 employee stock options
 but dividends are a valuable signaling mechanism

III. Summary of market mechanics

1. Given: (a) cash flow is more important than earnings
    (b)  there is a long-term relationship between risk/reward
    (c)  market is not short-term oriented
    (d)  being forward looking, market by definition based on expectations

cash flow
Driversrisk/reward

forecast period (CAP)
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2. What do top investors care about?

• in order to determine the direction of the herd, you need not interview each cow, just the
lead steer

• lead steer = an influential investor that sets price on the margin
• generally, a lead steer is a buy side analyst, but it can include sell side
• lead steer roundtable

• Best example = Warren Buffett

3. Least Common Denominator Theory

• helps bridge gap between “reality” and rhetoric

  * DCF * best model, leading investors
  * Cash Flow (Cash Flow Multiple) * better, same flaws as EPS
  * Earnings (P/E) * theoretically weak, easy to articulate

4. What about booms/busts?

• fear and greed play a role — when are they being evoked?
• inherently difficult to gain from “psychological inefficiencies”

IV. Market Efficiency

How believe the market is inefficient?/efficient?  why/why not?

1. Test of market efficiency

(1) uniform and costless information dissemination
(2) prices always fully reflect available information
(3) liquidity
(4) low/non-existent transaction costs
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2.     Three Forms of Efficiency

       Weak - technical                      Semi-strong - fundamental     Strong - insider
− •   seasonality           - low “P/E”                 - share repurchase, dividends
      •   poor performers do better      - some money managers                - options pricing

 consistently outperform

+    • Louis Bachelier       +  • performance of fund
         1900 French capital markets  managers
      • Maurice Kendall                         roughly 70% “outperformed” by market

                    1953 British stocks           • Jensen 1955-64 78% “outperformed” by market
          • Fortune (10/94)

 2,700 equity managers 74% “outperformed” by market

        Two Areas of Potential Exploitation:
• Information
• Analysis

3. Capital markets as a complex adaptive system
B.  Tension exists between academics and practitioners

academics:  rational agents, random walk, efficient markets
practitioners:  outperformance of some, irrational investors, inefficiency

one model reconciles both: complex adaptive system

B.  Paradigm shifts — Thomas Kuhn
1) Theory laid out
2) Scientists test the theory and facts counter it
3) Original theory stretched
4) New theory superceeds the old

 Example:
1) Aristotle proposes geocentric universe with orbits as circles
2) Astronomers observe that orbits are elliptical, not circular
3) Ptolemy introduces circles-upon-circles
4) Copernicus, Kepler, Galilieo introduce helocentric universe, elliptical orbits and

celestial imperfection
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Correspondence — Jeremy Bernstein (Cranks, Quarks and the Cosmos)

Two tests:
1) new idea must explain why the old theory worked
2) add some predictive value

C.  Classical Capital Market Theory

Economics still largely based on equilibrium systems:  supply and demand, risk and
reward, price and quantity.

This stems from the view that economics is a science akin to Newtonian physics —
cause and effect and implied predictability.

Many statistical tools only can be applied if equilibrium theory holds (Fama 1963)

Classical theory

1) Stock market efficiency — prices reflect all relevant information when that
information is cheap and widely disseminated
• purchasing stocks is an NPV zero proposition
• prices not always “correct”, but not systematically wrong
• doesn’t require random walk, but often does

2) Random walk — security price changes are independent of one another
• lots of agents — current prices reflect info that is collectively known
• implies that probability distribution is normal

3) Rational agents — investors can assess and optimize risk/reward opportunities
• Markowitz — mean/variance efficiency
• Sharpe, Linter — CAPM

4) Assumptions/prediction
• stock returns treated as independent, identically distributed random variables
• rational agents
• modest trading activity, limited price fluctuations
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D) Classical Theory Tested

1) Stock market turns are not normal
• high kurtosis — tails are fatter and mean higher than what is predicted
• punctuated equilibrium

2) Random walk not supported by data
• Campbell, Lo, Mackinley — show prices are predictable
• elements of persistence

3) Volume higher and changes greater than predicted
• volume is active
• large changes (crash ’87)
 

4) Risk and reward not linked via variance
• Fama
• firm size and price/book — maintained “rational” framework

5) Investors are not rational
• systematic judgment errors have been identified
• humans operate inductively, not deductively

E. Theory Stretch

1) Non-normal distributions
• fat tails observed — often explained away or data culled
• sticking with traditional probability calculus

2) Noise traders (Black 1986)
• “noise” fills the theory/practice gap
• should not trade
• “noise theories were all derived originally as part of a broad effort to apply the

logic behind the capital asset pricing model to...behavior that does not fit
conventional notions of optimization.”

3) Crashes
• Fama — “I think the crash in ’87 was a mistake”
• Miller — recommends reading Mandelbrot
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4) Behavioral finance
• “as if” argument
• dilutes theory

F.  Complex Adaptive Systems

Complex adaptive systems can be described in three parts.  First, there are lots of
agents, each operating with their own decision rules.  Next, the interactions between
the agents become the basis of “emergence” – the aggregate becomes more
complicated than the sum of the parts.  Finally, a “meta-system” is created that has
distinct characteristics.  Each part is described briefly:

• Decision Rules.  Agents within a complex adaptive system take information from
the environment, combine it with their own interaction with the environment, and
derive decision rules.  Various decision rules compete with one another based on
their utility, with the most effective rules surviving.  This process allows for
adaptation, which explains the “adaptive” in “complex adaptive system.”
Individual trading rules and investment rules of thumb are decision rules in the
capital markets.

• Emergence.  Emergence is the complex, large-scale behaviors that result from the
aggregate interactions of many less complex agents.  An ant colony is a good
example of this phenomenon.  If you were to interview any single ant about what
it does, you would hear a narrowly defined task or set of tasks.  However,
because of the interaction of all ants, a functional and adaptive colony emerges.
In capital markets language, the behavior of the market “emerges” from the
interaction of investors.  This is Adam Smith’s invisible hand.”

• Market as a “Meta-System”.  We use the term meta-system to convey clearly the
notion that the market has properties and characteristics distinct from the agents
that comprise it.  Two key characteristics of CAS include nonlinearity and critical
points.  Nonlinearity is the idea that the output of the system will not necessarily
be proportionate with the input of the system.  The familiar multiplier effect in
economics is a good example.  Critical points describe the fact the periodically,
small-scale stimuli lead to large-scale effects – the proverbial straw that broke the
camel’s back.  In the realm of markets, this means booms and crashes.

G. Does the New Theory Conform to Reality?

1) Non-normal distribution’s explains high kurtosis

2) Random walk — although persistence exists — hard to detect

3) Homogeneous versus heterogeneous expectations
• deductive vs. inductive
•  “El Farol” problem: errors independent OK; non-independent can lead to

self-reinforcing trends

4) Portfolio manager performance
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• not much predictability with complex adaptive system
• some investors “hard wired”

5) Artificial stock market
• Santa Fe Institute
• replicate market activity

H. What do we do?

1) Careful about risk and reward
• CAPM good first approximation
• more to come

2) Avoid cause and effect thinking
• human nature
• crash of ’87

3) DCF is valuable
• first principles
• sort out key issues
• crystallize expectations

4) Strategy/micro-economics
• Capital-based to information-based society
• increasing returns

4. Why does EMH still win out?

⇒ Thesis:  still no way to game the system
      efficiency is effectively accurate

5. My opinion

6. An Interesting Analogy
“Beat the Dealer” Stock market

Focus 1 game define expertise
not multiple games

Lots of “plays” 100 hands/hour examine lots of situations
head on w/dealer get information

Limited opportunities 10% favorable small % favorable even when
90% unfavorable you know what you’re doing

Betting small when odds low none when odds low
large when odds high huge when odds high

Thorp, Beat The Dealer, pp. 55-56.

⇒ reassuring to read Buffett
Class III
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I. Introduction

II. Valuation

• one of four course pillars
(1) how markets work
(2) what is a good business
(3) valuation
(4) decision making theory

• why is valuation important?

• 6 “myths” about valuation (Damodoran)
1. since valuation models are quantitative, valuation is objective
2. well researched and well done valuation is timeless
3. good valuation provides a precise estimate of value
4. the more quantitative the better
5. the market is generally wrong
6. the product of valuation matters, not the process

• approach is to review a number of different methods

• develop dynamic DCF
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III. Valuation Techniques

A. P/E, P/E Multiple
How used in

Description Plus Minus “real world”

price of stock/ • simple • excludes risk • relative P/E
earnings per share • proxy for cash flow • excludes capital needs • EPS momentum

• widely accepted • time value of $ • absolute P/E
• broadly articulated • EPS can be manipulated • P/E vs. growth rate

• P/E versus growth rate  — “ buy at less than 1X growth rate”

• the EPS growth to P/E multiple link is fallacious −
it should be EPS growth to ROIC to P/E multiple

       8%  10%       15% 20%

  5%       8.5x 10.0x       12.0x 12.9x

10%       5.7 10.0       15.8 18.6

15%       0.1 10.0       23.4 29.9

20%      NM 10.0       38.2 52.2

Return on Invested Capital

Assume all equity financed; 10% WACC; 20-year forecast period

C.  Price/Sales

Description  Plus Minus How used in “real world”

Equity market  • simple • capital intensity • comparable analysis within
capitalization/  • earnings power • growth rate     industry
sales     when combined with • risk • below 1x sales (software)

    business model
• especially prominent
   with nascent technology
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C. Book Value, Price/Book

Description Plus Minus How used in “real world”

stock price/ • simple • can be manipulated • low price/book
shareholders’ • margin of safety • subject to accounting    (preferably at or below 1.0)
equity    vagaries

• indicator of value creation • does not capture key 
   issues of value

D. Enterprise Value/Operating Cash Flow
How used in

Description Plus Minus “real world”

enterprise value/ • more reflective of • excludes risk • low price/EBITDA
EBITDA    economics of business • excludes capital needs • PMV investors

• simple   • time value of $ • EBITDA growth 
• good for M & A       versus multiple
• relates enterprise
   to cash flow
• industries that don’t
   money

 P/E versus enterprise/EBITDA  (Kellogg versus Nabisco)

Enterprise/
        12/31/97               P/E  EBITDA

Kellogg $50 26.5X   13.4X
Nabisco $48 26.3X     9.8X
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E.  Dividend Discount Model John Burr Williams
Theory of Investment Value (1938)

Description Plus Minus How used in “real world”
discount future • incorporates time • discount rate • calculate NPV
dividends to    value of money    “not correct” • calculate IRR
PV • implicitly incorporates  • biased toward high • “black box”

   capital needs     yield stocks and
• mimics life cycle       against growth stocks

  • cumbersome to calculate

Ù  typically 3 stages

(1) growth — high EPS growth, low payout

(2) transition — payout up, EPS growth stabilizes g = ROE x (1 - payout)

(3) mature — terminal value             Dt
       Rf-ERP

                                Time

Competitive

Advantage

Intro         Adoption        Imitation     Necessity
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F.  Discounted Cash Flow
How used in

Description Plus Minus “real world”

discounts • reflects economics of • not widely articulated • few market participants
 FCF    market • more cumbersome to • strategic planning, M & A

• incorporates risk    calculate
• incorporates capital intensity
• incorporates time value of $

IV. Full Development of DCF

• to value any business, security, you need to answer 3 questions

(1) What will cash flows be? (cash-in versus cash-out)

(2) When will they be received?

(3)  How certain are they?

A. What is appropriate cash flow to project and discount?

• cash distributable to all claimholders

 earnings after-tax

 after investment

 before financing costs

Free Cash Flow  =  Net operating profit after tax (NOPAT) – Investment in future growth (I)

• Volume
• Pricing

• Expenses
• R&D
• Leases

• Tax Provision
• Deferred Taxes
• Tax Shield

• A/R
• Inventories
• A/P

Sales

Operating
Margin

Cash
Taxes

Working
Capital

Capital
Expenditures

Acquisitions/
Divestitures

NOPAT

Investment

Free Cash Flow

Cash available
for distribution to
all claimholders

∆
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• NOPAT = net operating profit after taxes

        = operating income

- cash taxes attributable to operating income
(1) income tax provision
(2) less: deferred taxes
(3) plus: tax savings from interest expense
         (tax rate * interest expense)
(4) less: taxes paid on interest income

+ amortization of goodwill

• I = Investment in future growth

(1)  change in working capital (operating: receivables and inventories less payables)

(2) capital expenditures (net of depreciation)

(3) acquisitions (net of divestitures)
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• Buffett’s “owner earnings”= levered FCF

• Recommend think about FCF/DCF in terms of  Al Rappaport’s “value drivers”

⇒ translates everyday items/ratios into Free Cash Flow

1. sales (growth)

2. operating margin (includes goodwill amortization)

3. incremental fixed capital    capital expenditures   -   depreciation
               change in sales

4. incremental working capital     change in working capital
             change in sales

5. cash tax rate

6. cost of capital

7.competitive advantage period

 )(
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• Financial Companies
⇒ debt is a “raw material” so interest expense is really “cost of goods sold”
⇒ rather than free cash flow, financials use modified earnings, cash flow available for equity

investors and the cost of equity
⇒ model is slightly different but the concepts are the same

B. Appropriate Discount Rate

⇒ Weighted Average Cost of Capital (WACC)

4 steps:

1. Estimate cost of equity (Ke)

2. Estimate cost of debt (Kd)

3. Estimate weighted average based on target, market value debt/total capital ratio

4. Estimate WACC

• Arbitrage Pricing Theory = multifactor analog to CAPM

• Great book on risk: Against the Gods: The Remarkable Story of Risk 
by Peter Bernstein

D.  Terminal Value — 3 Approaches

D.  Growth in perpetuity

    Value =      FCF  CAP +1

                   WACC – g

FCF   CAP + 1      = normalized FCF one year after CAP

WACC        = weighted average cost of capital

g                 = growth in FCF in perpetuity
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2. Value driver formula — mathematically equivalent to growth in perpetuity

Value =  NOPAT CAP+1 (1 –g/r)
     WACC   -       g

NOPAT  =  normalized NOPAT after CAP

g             =  growth in NOPAT

r             =  rate of return on new investment

• assumes I in FCF formula and I in value driver formula have same returns

3. Perpetuity assumption

Value  =  NOPAT CAP+1

    WACC

• equal to value driver when r = WACC

NOPAT (1 – g/r)
  WACC  -    g

   = NOPAT (1 – g/WACC)
       WACC   -      g

   = NOPAT [WACC –g/WACC)]
          WACC  -    g

   = NOPAT
WACC
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E. Competitive Advantage Period

1.   economic theory suggests that returns are driven down to the cost of capital
• CAP equals the period of time a company can generate excess returns on new

investments

             

Excess
Returns

CAP

Time

•    shaded area =    aggregate value creation
        =    P/E above “commodity” multiple

       =    enterprise value/EBITDA above “commodity” multiple

• management should maximize shaded area — 2 dimensions height and width

• no one knows “real” number; helps quantify expectations

• CAP is defined by 3 factors

⇒ current ROIC

⇒ rate of industry change

⇒ barriers to entry

2. sources of value creation — change in expectations

Excess
Returns

(a) Better Financial Returns

Time   

Excess
Returns

(b) Expanded CAP

Time

• earnings surprise l   change in industry structure
• balance sheet surprise l      change in management
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3. Goldman Sachs Study

4. How I think it looks

• threshold of pain
 

• concept of “Bid-a-Note” from “Name That Tune”

                           

Excess
Returns

Time

V. Debate about “growth” versus value

1. Buffett says debunking difference is considered intellectual cross dressing

• buy/sell securities that are under/overvalued to outperform
 

• in fact, most growth and value funds own the same stocks

Growth funds Value funds
    Philip Morris 1 1

FNMA 2 5
Merck 3 4
PepsiCo 8 16
Pfizer 11 19
American International Group 13 13
Royal Dutch 16 6
General Electric 18 2
Bristol-Myers Squibb 20 12
IBM 21 7

Source: Bogel on Mutual Funds
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2. EPS rising      ≠      value creation

3. Growth defined

• buy value creating companies

⇒ hope that returns  >  expectation
 

⇒ hope that CAP remains static; expands

4. “Value” defined

• buy value creator with transitory dip in returns or CAP
 

• buy value neutral/value destroyer with a catalyst

VI. Market Signals

 Essence of investing
 

 Recognize that stock prices convey very important information
 

 Stocks say something about businesses/business prospects

Time

Alan Shapiro USC:

Excess returns   KO                 73-83    2.9%
                                   84-94  28.6%

*1974-183 ROE > 20%            *13.6%  S&P 500
              *13.4%  “super”

Excess
Returns
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1.  Bottoms up valuation

• take assumptions about business compare with current market value
 

• higher jumper, where the bar is set

2. Take stock price — reflect on implied corporate performance

    (a) Hold constant value drivers most easily estimated

– capital intensity
– tax rate
– WACC
– Calculate IRR from stock price

   

Sara Lee  
Performance Hurdles
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$75.00

$53.00
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VII. Understand Expectations
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Class IV

I. Introduction

II. Rates of Return

• keep saying returns > WACC but have not clearly defined returns
• much easier said than done
• very important from corporate standpoint – you need to understand expectations

A. Return on Equity

Definition           +     = “how used”
Earnings/ — simple — accrual acct’g based — return standard
(avg) equity — all things equal, — flawed numerator — ROE/Ke spread

     indicative — flawed denominator
— good proxy, — not an economic measure
     young companies — mix operating performance
— widely used     with financing decisions
           returns > Kd   ↑   ROE

Earnings             Equity
— manipulated — manipulated
— time value $ — accounting convention
— risk — buybacks

— FASB 106
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B.  Return on Assets

Definition              +  -        “how used”

Earnings/ —simple to calculate, —flawed numerator —return standard
(avg) assets     articulate —flawed denominator—compared to WACC

—all things equal, indicative —understates/overstates
    DCF returns
—operating performance/
    financing

• project that is NPV zero

C.  Return on Invested Capital

Definition                          +   - “how used”

NOPAT/ — best of acct’g measures — accounting denominator — spread
(avg) invested capital — spread versus WACC — more difficult to calculate

        useful over time                  than ROE, ROA
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Operating Approach Financing Approach

Current assets Short-term debt Further modified:
- NIBCLs                    Long-term debt * Capitalized R&D
Net Working Capital Total Debt * LIFO reserve

* Non-capitalized leases
Deferred taxes * Accumulated goodwill

Net P, P&E Other liabilities    amortization
Goodwill Preferred stock * Restructuring charges
Other                 Common equity * Phantom goodwill
Invested Capital Invested Capital

D. Threshold/ Incremental Threshold Margin
“economic break-even”

Incremental threshold margin = margin required on now investments to earn WACC

=  (fixed capital   +    working capital rate)  *  WACC
             (1  +  WACC) (1    -    cash tax rate)

Threshold margin = margin required to earn WACC

Year0 EBIT  + (Incremental threshold margin  * incremental sales)
          Year      0     sales        +           incremental     sales
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E. Economic Value Added

Definition              +                                      -    “how used”

NOPAT-(invested — partially economic — mixes accounting    — strategic planning
capital * WACC) — capital charge — w/economic    — performance

— effective for compensation — allocates value               monitoring
     incorrectly    — compensation

EVA versus FCF

• mathematical equivalents
 

• allocation of value, value creation different

value  =    “steady state”     +      “PVGO”

  EVA   FCF
“Beg value” $3,900 $3,900
PVGO      279      978
after PVGO      699          0

$4,878 $4,878

F. Rate of Return on Incremental Invested Capital

=  return generated on capital added at the margin
 
 Simple version

• has simplifying assumption that rate on “base” invested capital is stable

=  NOPAT2         -                NOPAT1

         Invested capital1-Invested capital0
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Complex version

The Market-Demanded Return on New Investment (MDROI)

A.  Stock Price = expectations

B.  Expectations = “steady-state” value + PVGO

C.  PVGO = Investment, how long (MICAP), and return on investment

D.  You know: -    stock price
- PVGO
- I
- WACC
- MICAP

Hence, you can solve the MDROI

1.  First, take the current stock price as well as your forecast of future NOPATs and
Investments and use them to calculate the Market-Implied Competitive Advantage Period
(MI-CAP).  For example, in Rappaport’s analysis on Chapter 6 of the revised Creating
Shareholder Value, the share price is $130, and the MI-CAP is 5 years.

                               

Years 0 1 2 3 4 5

Sales 100.00$  112.00$  125.44$  140.49$  157.35$  176.23$  

∆ Sales 12.00     13.44     15.05     16.86     18.88     

Operating Profi t 15.00     16.80     18.82     21.07     23.60     26.44     

NOPAT 9.75       10.92     12.23     13.70     15.34     17.18     

Incremental  capex 2.40       2.69       3.01       3.37       3.78       

Incremental  WC Inv. 1.20       1.34       1.51       1.69       1.89       

Total  Inc.  Investment 3.60       4.03       4.52       5.06       5.66       

F C F 7.32       8.20       9.18       10.28     11.52     

D iscount  Factor  @ 10% 1.00       0.91       0.83       0.75       0.68       0.62       

PV of  FCF ( t ) 6.65       6.78       6.90       7.02       7.15       

Σ PV of  FCF (0 . . .  t ) 6.65       13.43     20.33     27.35     34.50     

Residual Value 97.50     109.20    122.30    136.98    153.42    171.83    

PV of  Res.  Val . 97.50     99.27     101.08    102.92    104.79    106.69    

Core Enterprise Value 97.50     105.93    114.51    123.24    132.14    141.20    

Corporate Value 106.30    114.73    123.31    132.04    140.94    150.00    

Shareholder Value 86.30     94.73     103.31    112.04    120.94    130.00    

SVA 8.43       8.58       8.74       8.90       9.06       

Σ SVA 43.70     

Share 
Price

MI-CAP
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2.  Next, look at your forecast of future Investments (the annual change in your company’s
Invested Capital base).  Calculate the present value of those investments using the weighted
average cost of capital (WACC).  Then calculate the sum of the PV’s of those Investments
from Year 1 to the MI-CAP year (in this case, 5 years).

                              

Years 0 1 2 3 4 5

Total Inc. Investment 3.60       4.03       4.52       5.06       5.66       

PV of Inv. (t) 3.27       3.33       3.39       3.45       3.52       

Σ PV of Inv. (0 . . .  MI-CAP) 16.97     

This gives you the present value of all the cash that the market expects managers to invest at
a return different than the cost of capital.

3.  Next, we want to calculate the Return on New Investments that shareholders demand the
company must earn so that shareholders will at least earn their return on equity.  How do we
do this?

• Standard corporate finance tells us that Σ PV(FCF) = Σ PV(NOPAT)
- Σ PV(Investment).

• In an efficient market, a shareholder does not earn excess returns on his investment, i.e.
buying the stock is an NPV-neutral proposition.  Thus, the stock price − Σ PV(FCF) will
equal 0.

• We’ve already calculated the Σ PV(Investment) in Step 2.

• So if we set the Σ PV(FCF) equal to 0, then we see that Σ PV(NOPAT) = Σ
PV(Investment).

• We assume that the company will generate increased NOPATs due to its increased
investment.  Furthermore, we assume that investors will capitalize NOPAT improvements
using the standard perpetuity formula of (Cash Flow)/(discount rate).  Investors are assumed
to capitalize the improvement in NOPAT using the minimum return on capital (R) that they
expect the company to earn on these investments.

• The market will then calculate the present value of these perpetuities using this discount rate
(R).  (Remember that the perpetuity formula values a cash flow that starts NEXT year.
Thus, since these perpetuities start THIS year, we use the previous year (t-1) to calculate the
discount factor.)

• We then sum the present value of these NOPAT improvements (capitalized at this minimum
return on capital (R)).

                              

0 1 2 3 4 5

∆ NOPAT 1.17       1.31       1.47       1.64       1.84       

∆ NOPAT/R 4.31       4.82       5.40       6.05       6.78       

Discount Factor  @ R 1.00       0.79       0.62       0.49       0.38       

PV of  ∆ NOPAT/R ( t ) 4.31       3.79       3.34       2.94       2.59       

Σ PV of ∆ NOPAT/R (0 . .CAP) 16.97     

• Now all we need to do is to try different Market-Demanded Returns on New Investments
(R) until the Σ PV(NOPAT) equals the Σ PV(Investment) that we calculated in Step 2.  In
this example, R = 27.17%.
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Conclusion

• It highlights the fact that CAP, by itself, is incomplete.  MI-CAP only tells you how long the
market gives a company credit for investing above the cost of capital.  This Return on New
Investment number tells you what return the company will earn on its new investments,
given that it can sustain the NOPAT from its old business.

• It’s forward looking.

• You can compare the R to several benchmarks.  For example, you can compare R to
historical returns, returns typical of the industry in which the company is investing, or annual
Incremental Returns on Capital (IRC).

• It’s expressed as a percent.  Most analysts and managers prefer percents (e.g. IRR, ROIC)
over numbers (e.g. NPV dollar amounts, EVA dollars).

• You can use this tool to help pick a target price.  You would repeat the 3 steps:

1)  Calculate the CAP is implied by your target price.

2)  Use your Investment forecast along with this CAP to calculate Σ PV(Investment)

3)  Calculate the R needed to equate Σ PV(NOPAT) with Σ PV(Investment)

Then, assess the reasonableness of the new R.

G.  ROIC spread and Enterprise Value to Invested Capital

S&P Industrials

R2 = 79%
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• ROIC - WACC spread better explains EV/IC than EPS or cash flow growth

• consistently true across industries and across time

• watch the y - intercepts and slope
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III.  Capital Structure Considerations

• market adjusted equity versus book equity
 

• maximize debt levels while maintaining financial flexibility

• analyze debt levels versus peer group

Theories of Capital Structure

A.  Static Model

                        

PV Interest Tax Shield PV Costs of Financial Distress

Firm Value wth Debt

Optimum Firm Value under All-Equity Financing

Debt

M
ar

ke
t 

V
al

ue
 o

f 
F

ir
m

                 +                       -

•  common sense—tax shield increases •  so many companies don’t have optimal
    value     capital structures

•  correctly predicts that asset rich •  within industry, most profitable
    companies borrow more than     companies borrow less, least
    “growth” and asset poor companies     profitable borrow most

•  debt  ↑ good, debt  ↓ bad
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E.G. Packaged Food

ROIC ROIC
GEB 23.4% CAG 13.2%
K 21.8% BN 11.0%
CPB 18.9% MSTR            6.0%

B. Pecking Order Theory

Assumptions: 1.  dividend policy is sticky

2.  firms prefer internal to external financing; they seek external if necessary
      for NPV positive projects.

3.  if they need external capital; they issue safest security first

4.  as firm seeks more external financing; works down pecking order

              +                  -
• intra-industry debt levels explained •   why issue equity if could issue debt

• debt increases, equity increase explained

C. Organizational Theory

PV Asset, Pretax PVA Existing Debt D

PV Growth, Pretax PVGO Employee’s surplus S

PT Taxes                    PVTAX Existing equityE
After-tax value    V After-tax value V

W        = S          +         E

Corporate Wealth       =       Employee’s surplus     +       Equity

S    =     PV perks, overstaffing, above market wages

      = “junior financial claim”

• managers with limited share holdings maximize W, not E

if you add debt, or repurchase shares
as “ junior claim”       S   ↓



IV.  Mergers and Acquisitions

1. Empirical facts/thoughts
• roughly 2/3 of all deals are value destroying for acquiring company
• main driver of “wealth transfer” is the premium paid
• value created = PV synergies — premium paid
• pooling versus purchase

2.  Wall Street
• tends to focus on EPS accretion/dilution
• focus on strategic fit
• incorrect association between the project and funding source
• strategic fit at what cost?
• the market generally gets it

3.  Proper Analysis of M&A

A. value acquiring company
• overvalued/undervalued/fair value
• could affect funding options

B. value target company without synergies
• understand expectations already embedded in the share price
• overvalued/undervalued/fair value

C. identify synergies
• operating:  sales, margins, capital needs
• financial:  taxes, cost of capital
• human:  management

D. value synergies
• embed synergies into model from section B
• understand necessary performance to create value

E. shareholder value at risk (SVAR)
• degree to which company is “betting the firm”
• very different for stock-for-stock versus cash deals
• cash = premium paid ($) / equity value of acquirer
• stock = premium paid ($) / combined equity value of acquirer and target

F. the quick analysis
• calculate SVAR
• identify synergy (management credibility)
• value synergy (capitalize at WACC)
• estimate value changes

G. pitfalls
• linking financing source with deal
• overvaluing synergies
• the “winner’s curse”
• management incentives
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V.  Employee Stock Options

1. Why they are relevant

• Agency costs
• Recruiting/retaining employees
• Liquidity
• New economy

2. Accounting versus Economics

• Diluted shares only count “in-the-money”
• No reckoning for “out-of-the-money” or time value

3. Valuation

• Already granted options as an economic liability

– Black Scholes adjusted for

§ Churn
§ Taxes
§ ESO’s are warrants

• Future grants as an “expense”

– Arbitrage between grant value and cash value
– FASB 123 offers guidelines on grant values
– Imbed in DCF

4. Signals

• Managers price ahead of good news
• Managers reprice at the bottom
• Disclosure prohibits exploitation

5. Indexed ESO

• Variable, not fixed
• 2x options can be granted
• accounting versus equity compensation

VI.  Real options

1. Defined

• Application of financial options theory for real world investments
• Black-Scholes
• Drivers of the model are analagous

2. Advantages versus NPV

• Flexibility
• Contingency
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• Volatility

3. When is options thinking applicable?

• Smart managers
• Market-leading businesses
• Uncertain markets

4. Valuation with real options

• Add base business and real options
• Impute real option value



Class V

I. Introduction

II. Summary of First 4 Sessions and Today

1. Markets are sophisticated and relatively well functioning

2 .Develop a model that translated performance of business into an economically correct set of
     expectations

3. Today most important facet of security analysis — strategy assessment

• This analysis will allow us to develop forecasts, or expectations, or value drivers

III. Two Additional Points on DCF

1. Applications under varied circumstances

A. straight forward (e.g., food, beverage, household) — no problem

B. cyclical   •  measure ROIC vs. WACC over cycle — watch swings
•  consider returns on capital investment on margin
•  still stock price versus expectations
•  market compensates     1)  higher discount rate

                 2)  shorter CAP

C. startup/emerging •  still valid
•  options pricing more reflective

2. Sensitivity Analysis

•  run alternative scenarios
•  probability weight
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IV. Strategy Assessment (The Mental Models)

• Porter framework
• New Economy
• Game Theory

Competitive Advantage  Competitive advantage exists when a company’s sales are greater than costs,
including the opportunity cost of  capital.  One measure of such returns is a positive ROIC-WACC
spread.  It should be stressed that competitive advantage is not qualitative judgement but rather a
quantitative issue.  By definition, a business with a competitive advantage either earns, or promises to
earn, returns on capital in excess of the cost of capital.

Furthermore, competitive advantage must be viewed in absolute, not relative terms.  A business that
earns higher returns than its peers do, but does not earn its cost of capital, can be said to have a
comparative advantage, not a competitive advantage.

Strategy  A successful strategy is one that allows a company to capture a competitive advantage.
Porter defines strategy as “the creation of a unique and valuable position, involving a different set of
activities.”  He stresses that operational effectiveness represents excellence in individual activities while
strategy is the appropriate combination of activities.

Strategic positions come in a number of forms.  A variety-based position is when a company produces a
subset of industry’s products or services.  When a company serves the needs of a particular group of
customers, it is pursuing a needs-based position.  Finally, an access-based position relies on
segmentation of customers by access channel.

Porter argues that strategic positions are not sustainable unless clear trade-offs are made with other
positions.  Trade-offs are necessary because of potential inconsistencies in image, the difficulty of
executing within multiple positions, and limits on management resources.

V.  Assessment Pages
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O p e r a t i n g  A s s e s s m e n t

A s s e s s  I n d u s t r y               A s s e s s  C o m p e t i t i v e I d e n t i f y V a lu e

A t t r a c t i v e n e s s           P o s i t i o n  W i t h i n  I n d u s t r y C o m p e t i t i v e  A d v a n t a g e s D r i v e r s

  E n t r y  B a r r i e r s     I n d u s t r y  s e g m e n t a t i o n   L o w  c o s t  p r o d u c e r ? S a le s  ( g r o w t h )

       E c o n o m i e s  o f  s c a l e     P o s i t i o n  w i t h i n  s e g m e n t   D i f f e r e n t i a t i o n ? O p e r a t i n g  m a r g i n

       P r o p r i e t a r y  p r o d u c t  d i f f e r e n c e s     M a r k e t  s h a r e / t r e n d   R a w  m a t e r i a l s W o r k i n g  c a p i t a l  n e e d s

       B r a n d  i d e n t i f y     P r o f i t a b i l i t y / c a s h  f l o w   I n p u t  l o g i s t i c s F i x e d  c a p i t a l  n e e d s

       S w i t c h i n g  c o s t s   O u t p u t  l o g i s t i c s C a s h  t a x  r a t e

       C a p i t a l  r e q u i r e m e n t s   M a r k e t i n g  a n d  s a le s C o s t  o f  c a p i t a l

       A c c e s s  t o  d is t r i b u t i o n   S e r v i c e C o m p e t i t i v e  a d v a n t a g e  p e r i o d  ( C A P )

  S u p p l i e r  P o w e r   C u s t o m e r  i m a g e

       D i f f e r e n t i a t i o n  o f  i n p u t s   S u p p o r t  a c t i v i t y

       S w i t c h i n g  c o s t  o f  s u p p l i e r s

       S u p p l i e r  c o n c e n t r a t i o n

      I m p o r t a n c e  o f  v o l u m e  t o  s u p p l i e r

  B u y e r  P o w e r

       B u y e r  c o n c e n t r a t i o n  v s  f i r m  c o n c e n t r a t i o n

       B u y e r  v o l u m e

       B u y e r  s w i t c h i n g  c o s t s

       B u y e r  i n f o r m a t i o n

      S u b s t i t u t e  p r o d u c t s

       B r a n d  i d e n t i t y

  S u b s t i t u t i o n  T h r e a t

       R e l a t i v e  p r i c e  p e r f o r m a n c e  o f  s u b s t i t u t e s

       S w i t c h i n g  c o s t s

       B u y e r  p r o p e n s i t y  t o  s u b s t i t u t e

  R i v a l r y

       I n d u s t r y  g r o w t h

       F i x e d  ( o r  s t o r a g e )  c o s t s

       I n t e r m i t t e n t  o v e r c a p a c i t y

      P r o d u c t  d i f f e r e n c e s

      C o n c e n t r a t i o n  a n d  b a l a n c e

      I n f o r m a t i o n a l  c o m p l e x i t y

      E x i t  b a r r i e r s

  A b s o l u t e  m a r k e t  s i z e

  M a r k e t  g r o w t h

  P r i c e  s e n s i t i v i t y

  G o v e r n m e n t  r e g u l a t i o n s

  E c o n o m i c  c l i m a t e

  G l o b a l

  S o c i e t a l  t r e n d s

F i r m  I n f r a s t r u c t u r e

H u m a n  R e s o u r c e  M a n a g e m e n t

T e c h n o l o g y  D e v e l o p m e n t

P r o c u r e m e n t

I n b o u n d

L o g i s t i c s O p e r a t i o n s
O u t b o u n d

L o g i s t i c s

M a r k e t i n g

&  S a l e s S e r v i c e

P r i m a r y  A c t i v i t i e s

M a r g i n

M a r g i n
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F i n a n c i a l  A s s e s s m e n t

Capi ta l Ba lance Acquis i t ions/ Div idend Pol icy/

Intensi ty Shee t Divest i tures Share  Repurchases

   Capi ta l  spending t rends/out look    Opt imal  capi ta l  s t ructure    T rack  record    S igna l l i ng  mechan ism

   Impac t  on  va lue        Under leve raged    "Growth"  fo r  growth 's  sake    Wi l l ingness to  re turn cash to  shareholders

   Re tu rns  on  inc rementa l  spend ing        Over leveraged    Wi l l ingness to  d ivest  va lue dest royers    A l ternate s t rategies

   Capi ta l  needs versus indust ry    Al ternate f inancia l  s t rategies    Focus    D iv idend versus repurchase dec is ions

   Government  regu la t ions    Posi t ion versus industry    Integrat ion ski l ls

   Work ing  cap i ta l  management    H idden assets/ l iabi l i t ies

   Of f  ba lance sheet  a l ternat ives

   Tax s t ra teg ies
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M a n a g e m e n t   A s s e s s m e n t

C a p i t a l H u m a n  R e s o u r c e s /

A l l oca t i on S t r a t e g i c  F o c u s E th i cs C o m p e n s a t i o n

F o c u s F o r m u l a t i o n  o f  p l a n s S t r a i g h t  s h o o t e r s A b i l i t y  t o  d e v e l o p  m a n a g e r s

A b i l i t y  t o  b u i l d  v a l u e - c r e a t i n g  b u s i n e s s e s A b i l i t y  t o  e x e c u t e D i s c l o s u r e M a n a g e m e n t  t u r n o v e r

W i l l i n g n e s s  t o  s e l l  v a l u e  d e s t r o y e r s / n o n s t r a t e g i c M a n a g e m e n t  r e s o u r c e s A c c o u n t i n g  p r i n c i p l e s E q u a l  o p p o r t u n i t y

A s t u t e  b a l a n c e  s h e e t  m a n a g e m e n t G loba l  capab i l i t i e s T r e a t m e n t  o f  s t a k e h o l d e r s S h a r e  o w n e r s h i p

W i l l i n g n e s s  t o  r e t u r n  c a s h  t o  s h a r e h o l d e r s P a s t  r e c o r d     e m p lo y e e s C o m p e n s a t i o n  p a c k a g e

U n d e r s t a n d i n g  o f  c a p i t a l  m a r k e t s     r e t i r e e s F i n a n c i a l  m a n a g e m e n t  s y s t e m

    c u s t o m e r s P e r f o r m a n c e  m e a s u r e m e n t

    s u p p l i e r s

C o m m u n i t y  i n te rac t i on
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Time Allocation

Slow-cycle Medium-cycle Fast-cycle

Characteristics Characteristics Characteristics

Relative stable value chains Evolving value chains High value chain instability

Competitive advantage not directly related to economies of scale Productivity key to competitive advantage

Examples Examples Examples

Telephone Food Biotechnology

Utilities Beverage Computers

Chemicals Entertainment

Cosmetics/Household products Semiconducters

Autos Airlines

Packaging Entertainment

Value driver characteristics Value driver characteristics Value driver characteristics

Long competitive advantage periods Varied and dynamic CAPs Short competitive advantage periods

Predictable cash flows Varied and dynamic cash flows Fundamentals critical

Valuation key Valuation important Valuation not important

Valuation Slow-cycle

Medium-cycle

Fast-cycle

Fundamentals
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V.  New Economy Strategy

1. What’s “New” about the New Economy?

• Networks more prominent
• Trumping tradeoffs
• Economics of physical capital versus intellectual capital

2. Network economics

Old Economy

• Old economy has economics of scale
• Supply-side driven
• Positive feedback dissipates as dominance is approached

New Economy

• Network effects
• Demand-side driven
• Positive feedback strengthen with dominance

Radial Interactive

"Of networks there shall be few." — Arthur's Law

3. Trumping trade-offs
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4. Economics:  atoms versus bits

Atoms

u Rival good

u Easy to protect

u Spread costs

u Limited scalability

Bits

u Non-rival good

u Hard to protect

u Upfront costs

u High scalability

5. Increasing returns

Network effects

High upfront costs

Fist-to-scale

Lock-in (standard)

Increasing returns

6. Topology of the internet
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7. What to look for

• Heavily discount – or give away – new products
• Link and leverage
• Understand the power of the web
• Think adaptation, not optimization
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VII. Game theory

A. can’t make decisions in a void
• always weigh competitive response

B. aim for “cooperation”
• tit-for-tat wins an iterated prisoner’s dilemma
• be aware of the risk of sparking defection

C. competitors are sometimes hard to define
• a challenger may reinforce your business
• “co-opetition”

VIII.  Strategic issues

Distinguish between delivering value to consumer/customer and delivering value to shareholders

Shareholder
value

Customer satisfaction
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IX.  Resource Allocation

If you do not understand where capital has gone and at what return it has been greeted, you do not
understand the company.

Four key ideas:

1. Zero-based resource allocation

% of value
created

% of capital invested in the business

2. Fund strategies, not projects

3. Capital rationing

4. Zero tolerance for bad growth
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XI.  Buffett Tenets

A.  Business Tenets

• consistent operating history
• favorable long-term prospects
• rationality in industry
• candor in management
• avoidance of the “institutional imperative”

B.  Financial Tenets

• high return on equity that is sustainable (with low debt, ROE nearly equals ROIC)
• owner earnings (with low debt nearly equals free cash flow)
• attractive margins (learned from Phil Fisher)
• one dollar premise (basically market value added)

C. Market Tenets

• determine value (John Burr Williams)
• buy only with a margin of safety

XII.  Due Diligence

Very important to securities analysis, but value varies significantly among industries

Due diligence is more intensive with:

• Businesses that have changing models
• Smaller companies
• Less visible companies
• One product companies

What do you do?

• Act as a detective
• Who uses the product or service?
• Who supplies raw materials?
• Who distributes the product/service?
• Verify claims — the vast majority of what you hear is true; what’s not true is what’s important
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Class VI

I.  Introduction
 

• questions from class 5
• current events
• review presentation skills

II.  Role of decision making theory/psychology in investing
 Course Pillars

1. capital markets — independence/non-independence of errors
2. valuation — optimism/pessimism
3. strategy — company decisions/capital allocation
4. decision making theory permeates all areas

 

• not a “soft” issue — as important to understand as finance and strategy

A. Group level

• non-independence of errors

• cumulative impact of information

B. Individual level

 1.  Humans are not “hard wired” to invest

• “In terms of biological design for the basic neural circuitry of emotion, what we are born
with is what worked best for the last 50,000 human generations, not the last 500
generations — and certainly not the last five.  The slow, deliberate forces of evolution
that have shaped our emotions have done their work over the course of a million years;
the last 10,000 years — despite having witnessed the rapid rise of human civilization and
the explosion of the human population from five million to five billion — have left little
imprint on our biological templates for emotional life.”

Daniel Goleman, Emotional Intelligence
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2. Time Line of Homo Sapiens

                            

      EVENT        WHEN TIME OF DAY
Homo Sapien appears 2,000,000 years ago      12:00 am

Mother of all humans    180,000 years ago        9:50 pm
 “Mitochondrial Eve”

Domesticated homo sapien      20,000 years ago      11:46 pm

Arabic number system           800 years ago      11:59:25 pm
 allows math to be done

Modern Finance Theory             40 years ago      11:59:58 pm

3. There are 4 types of “intuitive knowledge”

• Language

• Psychology

– Understanding other people’s mental state

• Biology

– Living versus inanimate objects
– Horse in striped pajamas  ≠  zebra

• Physics

– Physical objects have different set of rules than mental concepts
– Solidity, gravity, inertia are hard wired

4. Emotional baggage/foibles

• humans love to be part of the group — its comforting, safe and offers confirmation

• we love a story — the brain will actually make up causes for a given affect (LeDoux)

• escalation of commitment — “once committed to a course of action, executives often
allocate resources in ways that justify their previous choice, whether or not they now
appear valid.”

• humans are influenced by how information is presented
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• Robert Cialdini — Influence:  The Power of Persuasion
⇒ commitment and consistency
⇒ social proof
⇒ scarcity
⇒ reciprocity
⇒ authority
⇒ liking

5. Heuristics and associated biases

• humans operate inductively, not deductively

• it’s a complicated world — we need short-hands, rules of thumb, to determine
behavior

• these rules of thumb, formally called heuristics, lead to biases that can undermine the
quality of decisions

Three general heuristics:

1. Availability    Individuals assess the frequency, probability or likely causes of an
event by the degree to which its instances or occurrences are readily available in
memory.

2. Representativeness     Individuals assess the likelihood of an event’s occurrence by
the similarity of the occurrence to their stereotypes of similar occurrences.

3. Anchoring and Adjustment    Individuals make assessments by starting from an
initial value and adjusting it to yield a final decision.

Biases from Heuristics

1. Availability

ease of recall — individuals judge events that are more easily recalled from
memory, based on vividness or recency, to be more numerous
than events of equal frequency whose instances are less easily
recalled.

retrievability — individuals are biased in their assessments of the frequency of
events based on how their memory structures affect the search
process

2. Representativeness

regression to the mean — individuals tend to ignore the fact that extreme
events tend to regress to the mean in subsequent
trials

insensitivity to sample size — individuals frequently fail to appreciate the role
of the sample size in assessing the reliability of
sample information
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3. Anchoring and Adjustment

insufficient anchor adjustment — individuals make estimates for values based
upon the initial value and typically make
insufficient adjustments from this “anchor”
when establishing a final value

overconfidence — individuals tend to be over confident of the
infallibility of their judgments when
answering moderately to extremely difficult
questions
“need based illusions”

• superiority
• optimism — underestimate

probability of a bad outcome
• control — believe they control

outcomes

Other Biases

the confirmation trap — individuals tend to seek confirming
information for what they think is true
and neglect the search for
disconformatory evidence

hindsight and the curse of knowledge — after finding out whether or not an
event occurred, individuals tend to
overestimate the degree to which they
would have predicted the correct
outcome

endowment effect — people value what they possess higher
than an object of equal value that they
don’t possess

winner’s course — demonstration
• anchor/consistency
• winner “wins” prize, gets a bad

deal
• plot distribution
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Class VII

I. Introduction

II. Final Thoughts/Course Wrap-up (What I hope you gained from the course)

A. Readings and lecture notes with an extended shelf life

• review the reading and notes periodically, they will make more sense each time

B. Course Framework

1. Capital Markets

• acknowledge the role of luck in the money management/stock picking process

• understand the role of independent errors (jelly bean, academy awards)

• understand the established record of money managers
⇒ 75% underperform after costs and fees

• focus on the right drivers, emphasizing clarity of thought
⇒ don’t get fooled by the business press and faulty causality

• understand that the final chapter has not been written in finance theory
⇒ what you have learned at CBS regarding efficiency, risk may be
      superseded by complex adaptive system
⇒ complex adaptive system framework is already a better descriptive model
⇒ complex adaptive system charge has not been led by economists

2. Valuation

• valuation in and of itself cannot be a competitive advantage
⇒ you can’t “out value” the world
⇒ valuation is a key part of the process, but the journey is more
      important than the destination
⇒ its important to get valuation right, but its not as important as
     developing a “variant perception”

• we reviewed different valuation techniques and found that the DCF best sorted
out the sources of value creation

⇒ P/E’s and cash flow multiples are not valuation methods, they are
      shorthands for valuation
⇒ investors that use P/E’s aren’t dummies, investors that use DCF aren’t
     geniuses; recognize that people use P/E as a heuristic, based on (useful or
     arbitrary) accumulated experience
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• valuation is a great tool for understanding expectations
⇒ understand the consensus view
⇒ understand your view
⇒ determine, with independent thinking, whether or not these views differ

• “margin of safety” means you have a different view and that the probability of
you being right is high

⇒ there is always the risk you are wrong
⇒ you want the odds in your favor (think of a gambling analogy)

3. Strategy Assessment

• the most critical element of security analysis, period

• understand the business proposition (what does this one company do?)
⇒ understand ROIC of operations
⇒ understand opportunities to grow

• industry structure/competitive position/competitive advantage
⇒ flesh out each element of the process

• critically evaluate management
⇒ do they have a strategy?
⇒ can they execute the strategy?
⇒ how are their capital allocation skills?

4. Decision making theory/psychology

• our cognitive makeup is not geared toward investing - this is a truism

• understand the shortcomings we all share to some degree
⇒ irrationally escalating commitments
⇒ consistency versus correctness
⇒ overconfidence in attaining outcomes
⇒ relying too much on readily available information
⇒ anchoring your judgments

• focus on minimizing your errors

C. Professionals

D. Presentations

E. Thank you!
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Jar Auction

1. Guess how much money is contained in the jar.

_______________________

2. Make a bid for the amount in the jar.

________________________
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• The rate of innovation is accelerating. This means that competitive
advantage is harder to sustain and old valuation metrics are less
useful than they once were. However, the economic returns for the
new winners are extraordinary.

• While aggregate market volatility has been stable, company-
specific volatility is on the rise. This has direct implications for
portfolio diversification and investment time horizons.

• We outline four models of innovation, from the very big picture—
we compare economic and ecological systems—to the company
specific level. All signs point to continued rapid innovation.

• Investors should: (1) Avoid companies at their economic twilight;
(2) Find the future winners; and (3) Avoid innovation. A barbell
portfolio makes sense under these conditions.
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Executive Summary

An accelerating rate of innovation shakes the investing process to its very roots. It
forces us to revisit deeply held beliefs about portfolio diversification, appropriate
portfolio turnover, sustainable competitive advantage, competitive strategy
analysis, and valuation metrics.

This report concludes that continued rapid innovation is all but inevitable. We
start by documenting the evidence for accelerating innovation. This evidence
includes the following:

• Economic long waves—economic booms that result from the launch of
general-purpose technologies—are coming at a faster-and-faster rate. This
suggests that industry and product life cycles are shortening, and has
implications for government policy and corporate finance as well.

• Corporate longevity is on the wane. The average “life” of a company in the
S&P 500 today is less than 15 years, dramatically less than a half century
ago.

• Company-specific risk is rising steadily, even as aggregate market risk
holds steady. This shifts the number of stocks a diversified portfolio needs.

• Competitive advantage periods are shortening even as the economic
returns for the market leaders in knowledge industries soar. These
countervailing factors render traditional multiple analysis useless.

We analyze the process of innovation on four levels:

• We first look at the economy as an ecological system. While the
mechanisms for variation and selection are different in these two domains,
the parallels are sufficiently meaningful to warrant analogy.

• Endogenous growth theory is a model that explicitly incorporates technology
into the equation for economic growth. One of the most important
conclusions is that the larger the pool of ideas, the faster the potential for
growth. This leads to increasing returns.

• Michael Porter and his colleagues recently specified the determinants of
national innovative capacity. These include an appropriate infrastructure,
industrial clusters and a strong link between the two. While the U.S.
continues to maintain a tenuous lead in this area, the performance of OECD
nations is converging.

• Clay Christensen’s innovator’s dilemma remains a powerful way to consider,
and anticipate, disruptive technologies at an industry or company level.

We suggest that investors consider three actions in response to this innovation.
First, it is important to be wary of current market leaders, especially those with
sizable market capitalizations. These companies are often the most vulnerable to
future innovation. Second, find the future. Isolate those companies that represent
the next generation. Finally, avoid innovation risk all together by playing
industries that are sheltered from change.
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Introduction

“Consider the economy as forever becoming, burgeoning with new ways of
making a living, new ways of creating value and advantages of trade, while old
ways go extinct. The economy, like the biosphere, is about persistent creativity in
ways of making a living.”

—Stuart Kauffman, Investigations

Throw out the old tools and rules of thumb, for the world of investing has forever
changed. The longstanding wisdom of buying a great business and holding it
forever is no longer wise. Comparing companies based on their P/Es provides
little or no insight. Yesterday’s mental models do not speak to today’s context.
We can sum up the source of this watershed change in one word: innovation.

Consider this: five of the top fifteen companies in the S&P 500 by market
capitalization effectively didn’t exist 20 years ago. Over 60% of the technology
companies with current market caps over $50 billion came public in the past two
decades. These relatively new technology companies have a combined market
capitalization exceeding $1.5 trillion.

The lightning-quick shifts in market value today are an effective antidote for
complacency. Both managers and investors realize that they must constantly
seek value creation and competitive advantage in a fast-changing world. Change
over the next twenty years will be sweeping, not incremental. The agile and
adaptive will win. The ossified optimizers will lose.

This report looks at innovation—the introduction of something new—and what it
means for markets. It contains three parts. First, we examine evidence that
shows that innovation is not only vibrant but accelerating, and consider what this
means for investors. Second, we provide some models for thinking about
innovation—both on a macro and micro level. Finally, we prescribe a portfolio
strategy to accommodate the environment.

An overarching theme to our analysis is that there is a strong analogy between
the economy and the biosphere (as the Kauffman quotation above suggests).
Specifically, the increase in planet’s ecological diversity over the past 4 billion
years can teach us great deal about the mechanisms and inevitability of business
innovation. What we know for sure is that innovation will continue to blossom.
What we don’t know is what form it will take. It was hard to imagine the likes of
Cisco, Yahoo, Oracle, America Online twenty years ago because the industries
they lead literally didn’t exist. Likewise, our sense of tomorrow’s titans is at best
ethereal.
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Accelerating Innovation (and what it means for investors)

The Shortening of Long Waves

We launch our discussion with the evidence for an accelerating pace of
innovation. And the first stop is with the work of the eminent economist Joseph
Schumpeter. While Schumpeter is best known for the phrase “gale of creative
destruction,” our interest here is with his work on “long waves” of economic
activity. In the 1939 book Business Cycles, Schumpeter examines the data on the
presence, duration and regularity of long waves.1

The basic idea is that various economic eras feature different clusters of general
purpose technologies, which catalyze the formation of new industries. A general-
purpose technology enables, or opens up, new opportunities rather than offering
a complete solution.2 They are central to long wave formation because they are
general purpose and they spur complementary innovation. Examples include
steam, rail, electricity, and computers. These technologies create long waves of
development that ripple through the economy, but the waves eventually peter out
as technical advancements slow and returns on investment decline. This, in turn,
leads to a period of slow expansion (or decline) until the next wave comes.

Schumpeter argues persuasively for both the existence and regularity of long
waves. Yet there is nothing in his theoretical case that insists these waves have
to appear in regular, prescribed intervals. Importantly, with the benefit of an
additional 60 years of history, we now see that these waves are coming at an
accelerating rate (see Figure 1). For example, the wave spurred by water power,
textiles and iron (~1785-1845) lasted about 60 years, while the most recent wave
driven by digital networks, software and new media (~1990-2020) may last 30
years or less. The trend towards shorter waves is clear.3

Figure 1
Schumpeter’s Waves Are Coming Faster and Faster

Source: “Catch the Wave,” The Economist, February 18, 1999.

This accelerating periodicity has a number of implications for investors. First, it
suggests that industry life cycles, and hence product life cycles within industries,
are becoming shorter. This makes a long-term (i.e., 20 years plus) buy and hold
strategy less attractive than it has been in the past. Second, it shines a bright light
on government policy. Historically, governments regulated many of the industries
that controlled innovation—electric utilities, telecommunications and airlines to
name a few. In today’s knowledge-based world natural, albeit temporary,
monopolies emerge rapidly (e.g., Microsoft). Governments must walk the fine line
of allowing monopolies to rise and fall while maintaining the incentives and
paybacks for innovation.

Finally, the increased wave frequency underscores the importance of matching a
company’s liabilities—largely corporate debt—with the useful life of its assets.
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Companies that unwittingly fund short-lived assets with long-term debt risk
disappointing all claim holders. And since equity holders have a residual claim,
they can see the value of their investment quickly go to zero.4 We believe this
phenomenon is unfolding in parts of today’s telecommunications sector.5

Corporate Longevity is on the Wane

We see evidence of shorter corporate longevity in other data as well. The
average turnover in the S&P 500, measured by additions and deletions, was
about 3-4% per annum in the 1950s. That turnover suggested an average life of
about 25-35 years. Today, the annual turnover in the S&P 500 is about 7-8%,
which reduces the average “life” of a company to just 12-14 years.6 Moreover,
about two-thirds of all startups fail within their first five years.7

More Technology Means More Change

Webster’s dictionary defines technology as “a scientific method of achieving a
practical purpose.” It comes as no surprise, then, that composition of the stock
market follows the breathtaking advances in science to some degree. In fact, the
weighting of technology is four times greater today than it was a decade ago
(28% versus 7%), as Figure 2 illustrates. Given that technology companies are
often at the nexus of innovation, technology’s increased influence injects greater
risk, and reward, into the overall market.

Figure 2
The Rise of Technology
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Large Scale Stability from Small Scale Instability

While the surge in technology weighting in the S&P 500 is a relatively new
phenomenon, 40-year data show another sign of heightened innovation: an
increase in individual company volatility (greater idiosyncratic risk in finance-
speak). The authors of a very important recent paper show that while the
market’s overall volatility is well within historical bounds, the volatility of individual
stocks has increased sharply since the early 1960s.8 The authors use standard
deviation as a measure of volatility.

Envision it this way: the overall market is like a Broadway show that is performed
night-after-night, but with new and different actors playing the various roles. The
show is stable, but the stability belies the increase in cast turnover. Aggregate
stability is interspersed with substantial individual instability. The reason that
large-scale stability can emerge from small-scale instability is that the correlation
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between individual stock returns has dropped (from 28% in 1962 to 8% in the late
1990s).9 These findings have significant implications for investors:

• Conventional wisdom about diversification may be wrong. The traditional view
is that an investor can eliminate idiosyncratic risk by holding a portfolio of 20-
30 stocks. However, if the firm-specific volatility is higher than the traditional
models suggest, appropriate diversification requires a portfolio of 50 or more
stocks.

• This idiosyncratic risk is not linked to financial leverage. The authors note that
financial leverage does not explain the increases in firm-specific volatility.
Indeed, the increase in idiosyncratic risk corresponded with a reduction in
financial leverage during the 1990s.

• Market composition? The authors review a host of potential explanations for
the volatility increase, none of which is fully satisfactory on its own. Their final
idea relates increases in volatility to greater homogeneity of the investor
base. We identified a similar phenomenon, which we call a “diversity
breakdown.”10 However, we do not believe this is the entire answer. Our
sense is that the increase in firm-level volatility reflects a greater overall level
of innovation.

The Move to a Knowledge Economy Means Higher Stakes

There is another consideration to add to the mix. The global economy is moving
from being reliant on physical assets to knowledge assets. A sharp increase in
the q ratio—the difference between market price and balance sheet asset value—
provides evidence of this transition. One calculation shows the q ratio rising from
about 0.5 in 1980 to 2.5 in 2000.11 We stress this transition because the economic
properties and characteristics of physical goods are quite distinct from knowledge
goods.12 Notably, many knowledge businesses compete in winner-take-all or
winner-take-most markets. In these cases, the strong get stronger and the weak
get weaker. Examples of winners include Microsoft (PC operating systems),
America Online (instant messaging) and eBay (consumer online auctions).

The evidence for winner-take-most outcomes shows up in total shareholder
return data. Figure 3 shows the average total shareholder returns for the top
three and bottom three companies in each sector over the past six years (the
data are sector weighted). It shows that the shareholder returns for the winners
are getting increasingly large, while the declines for the losers are getting
steeper. We need not identify the specific cast of characters to make the point
that the stakes of success and failure are on the rise.
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Figure 3
Winner Take Most Markets
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Source: CSFB analysis.

The Valuation Battle: Shorter CAPs versus Better Economics

A heightened rate of innovation has two final repercussions for investors. First,
we must conclude that the period of excess returns for an individual company,
which we call “competitive advantage period”, or CAP, is shortening. Whereas a
generation ago the market could reasonably assume that a company could
sustain a franchise for a long time, such assumptions are not realistic today.

Contrast Microsoft with Coca-Cola. Microsoft has dominated its industry (defined
narrowly as the PC operating system) for roughly 20 years. Yet no one expects
them to dominate the industry 20 years from now, primarily because it is unlikely
the industry will exist. If Microsoft is to succeed, it will be in new markets. Coca-
Cola, in contrast, has steadfastly dominated the soft drink market, and is likely to
do so in the future. Past is prologue. In plain language this means that valuations
for fast-changing industries should be lower, all things equal, than more stable
industries.

But here’s the twist: knowledge-based market leaders earn much higher
economic returns than anything we’ve ever seen. This argues for higher
valuations. The economic returns of the market winners are not only extremely
high on an absolute basis, they are significantly higher than their next
competitors. Companies like Microsoft, Dell, Oracle, eBay and Yahoo all enjoy
return on invested capital in excess of 50%, and in some cases, dramatically
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higher. So while the CAP’s the market accords these businesses may not be as
long as their steady-as-she-goes peers, they are often longer than their industry
competitors (see Figure 4). Technology strategist Geoff Moore likes to sum up a
company’s competitive advantage as a the combination of “GAP”—the
differentiation in economic returns a company offers in the present versus its
competition—and CAP, the sustainability of that differentiation.13

Figure 4
Competitive Advantage
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The Twilight of Traditional Measures

The second repercussion for investors is that traditional valuation tools—most
notably the price/earnings ratio—are hopelessly flawed. These measures never
reflected shareholder value particularly well, but have even less relevance as
world transitions from physical to knowledge capital as the source of value. Here
are some basic reasons that historic valuation measures no longer provide a
useful measure:

• The nature of investment. All companies must invest in order to generate
future returns. But knowledge-based companies tend to expense their
investments (i.e., research & development, training) while capital-based
businesses capitalize theirs (inventory, factories). The result is that the
income statement does not provide a consistent view of cash flows.

• Employee stock options. Companies are turning to stock-based
compensation more-and-more, and employee stock options (ESOs) are the
vehicle of choice. Unfortunately, basic financial statements do not reflect the
liability and future cost of ESOs. This renders the financial statements of
many knowledge-based businesses incomplete at best. For example, we
estimate that the after-tax value of Microsoft’s already-granted employee
stock options was about $30 billion at year-end fiscal 2000.

• Real option value. Given the heightened level of uncertainty, some
businesses possess valuable real options. A real option, which is analogous
to a financial option, is the right but not the obligation to make a potentially
value-creating investment. It is important to explicitly deal with these options,
something that traditional valuation tools are unable to do.14

• Risk. Earnings per share or EBITDA measures do not take risk into
consideration. For example, two companies may have identical expected
earnings but different dispersions of earnings outcomes. The company with
the wider dispersion justifiably deserves a lower valuation multiple.
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• Competitive advantage period. Innovation affects all industries, and hence
CAPs, to varying degrees. Current and near-term future earnings provide no
context for understanding the market’s long-term cash flow expectations.

The failure of conventional valuation tools calls into question all historical
comparisons. A prerequisite for a statistically valid comparison is what
economists call “stationary data.” Basically, the comparison of averages is only
meaningful if you draw from the same sample. When data are drawn from
different samples, they are said to be non-stationary. When data are non-
stationary, projecting past averages produces nonsensical results.15 Much of the
hand wringing over valuation in recent years is based on non-stationary data. You
can’t compare today’s P/E’s to those of the past because the sample populations
are dramatically different.

One example is the “market’s” valuation. As we have shown, the market’s
valuation is heavily influenced by a handful of high-growth, high-return
businesses.16 Even as pundits fret about the market multiple, the median P/E of
the Value Line universe hovers around 14 times. This is not to say that valuation
is irrelevant. Quite the opposite. However, the poorly crafted tools of yesterday do
little to help us divine value today.
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Models of Innovation

We consider innovation on four levels. We first argue that innovation, and
increased diversity, is a well-established process in the biological world, and that
the parallels between the biological and economic worlds are sufficiently strong to
warrant analogy. Second, we turn to endogenous growth theory, a
macroeconomic model that explicitly incorporates technological innovation. Third,
we look at the key determinants of innovation at a national level. Finally, we
summarize the microeconomic model for innovation laid out by Clay Christensen.

The Big Picture: Ecology and Economics Have the Same Root

Stuart Kauffman, a theoretical biologist, makes an articulate case that we should
view economics much in the same way that we view an ecosystem.17 A
spectacular diversity of species exists today, all descendants of the Earth’s first
single-cell life form, which emerged some 3.5 billion years ago. And change is
endemic: over 99% of the species to have ever roamed the earth are now extinct.

This leads us to four areas of commonality between biology and business.18 While
the mechanisms of variation and selection are clearly different in the two
domains, in both cases “organisms” and trying to “make a living.”

• Selection. Species and business both die out due to their inability to respond
to changes in their surrounding environment. Also, extinction results from one
species, or business model, substituting for an established one. In either
case, selection plays a central role in dictating longevity.

• Complementarity. Changes in the environment and its population constantly
create ecological niches, which are “filled” by new life forms. More diversity
means more niches, leading to more diversity, and so on. Species and
companies evolve, co-evolve and co-create in order to take advantage of
their environment. But the process is rarely smooth: change generally comes
in fits and starts.

• Scaling laws. The lifetimes of species, studied over the past 600 million
years, appear to follow a power law distribution—most species die young,
while very few last a long time. It appears that firm lives follow a similar
pattern.19

• Self-organization. Both biological and economic systems are self-organizing,
which means that they are neither too rigid nor too chaotic. Too much rigidity
leads to a lack of flexibility; too much chaos leads to an inability to capitalize
on the environment. Physicist Gene Stanley found that this sweet spot was
the only one that made his model of company behavior look like the real
thing. His work shows deep parallels between the physical and economic
domains.20

One of Schumpeter’s main contributions to economics is to look past states of
equilibrium and focus on the process of change. He argues that one cannot
understand, or model, innovation using equilibrium concepts. In his words, “The
essential point to grasp is that in dealing with capitalism we are dealing with an
evolutionary process.” Schumpeter’s ideas are clearly consistent with a natural
view.

The similarities between nature and the economy are strong enough to be
instructive. Many of the forces that shape biological evolution apply in the
business world as well. We now turn to economic theory to help understand
innovation and growth.
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Macro Economics: Endogenous Growth Theory

Economist Paul Romer asks and answers a fundamental question: Why are we
some much wealthier today than 100 years ago, when the amount of physical
resources on the earth is essentially unchanged? The answer lies in our growing
ability to rearrange those resources in more valuable ways.

Classical models of economic growth rely on capital and labor as the inputs, and
treat technology as an exogenous factor. Robert Solow was the first to include
technology into the model, but he made it a public good—something that could be
used by all.21 Romer’s contribution to the literature is to not only make technology
endogenous to the model, but also a “partially excludable”, or a private good. In
this context, we define technology as “software” —a set of instructions, formulas,
or processes that allow us to create value.

The key is that software—which drives our ability to recombine the existing world
in novel ways—has different characteristics than physical capital or labor. More
specifically, it is a “non-rival” good: unlike physical resources, more than one
person can use software at a time. In an ideal world, this allows us to pass
software along cheaply and easily without causing congestion.22

One key idea that comes out of this literature is “increasing returns.” The more
software that is in existence, the more opportunities that arise. In fact, the larger
the body of software, the faster the growth potential. This notion lies at the heart
of endogenous growth theory. Most inventions combine existing technologies in
novel ways to solve a given problem. The more building blocks that exist, the
more potential opportunities there are to find solutions.

A simple mathematical example illustrates the point. Assume you had four
building blocks to create potential solutions. The number of possible
combinations is 4 x 3 x 2 x 1, or 24. Now add two building blocks, to 6. The new
number of potential combinations—6 x 5 x 4 x 3 x 2 x 1, or 720—is 30 times
greater. As Romer likes to point out, you can sequence 20 steps in roughly 1019

ways, a number larger than the total number of seconds that have elapsed since
the birth of the universe.

Many great inventions are the result of recombining existing technologies
including airplanes (composites, electronics, hydraulics), automobiles
(combustion engines, gears, computers) and personal computers (silicon,
plastics, storage). And the fact that more software building blocks leads to faster
growth is fundamentally bullish in the aggregate, even if individual companies
come and go. It is true that the vast majority of the imaginable software
combinations are useless. But with computing power and cheaper
communications, we will find new solutions faster, and more cost effectively, than
ever before.

And we can be sure that major advances in computing, communications and
storage still lie ahead of us. Figure 5 shows the compounded annual price
declines for a handful of key general-purpose technologies. As we can see, the
relative price declines of earlier general purpose technologies pale next to
computing and telecommunications. And the best is yet to come.
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Figure 5
Declining Costs of Technology
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Ray Kurzweil, in his imagination-stretching book The Age of Spiritual Machines,
suggests that it is possible to trace Moore’s Law, or some variant of it, back to
about 1900. (See Figure 6) Moore’s Law suggests that computing power doubles
roughly every 18 months. Kurzweil goes on to suggest that Moore’s Law is likely
to continue unabated for about 20 more years with the use of integrated circuits.
Yet his case is actually much more emphatic: he basically argues that increases
in computing power are a fact of nature—“The Law of Accelerating Returns”—
and that new technologies will come along to extend the trend of cheaper and
faster computing power. These include nanotechnology and quantum
computing.23



Innovation and Markets

– 14 –

Figure 6
The Exponential Growth of Computing
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If he is correct, then a computer in 2030 will either have 1 million times the
computing power or come at one-millionth the cost of today’s computers.24 This
increase in computing power is conceptually inconceivable. But Kurzweil puts it in
extraordinary context: by his calculations, a $1,000 computer device will achieve
human brain capacity by 2025. The point is that we are on the cusp of a surge
computational power, which is very likely to heighten the pace of innovation.

But computing power is only part of the story. Another fundamental driver is the
plummeting costs of communications. Gilder’s Law suggests that bandwidth
grows at least three times faster than computer power. As Gilder points out,
practical backbone bandwidth on a single cable is now a thousand times greater
than the entire traffic on the global communications infrastructure five years ago.
Gilder writes “More information can be sent over a single cable in a second than
was sent over the entire Internet in 1997 in a month.”25

Information storage is exploding as well. The world currently produces between 1
and 2 exabytes (an exabyte is a billion gigabytes, or 1018 bytes) of unique
information per year. This means that over the next 2 ½ years, more information
will be produced than was created since the dawn of civilization! And since the
cost of magnetic storage is dropping sharply—the cost of a gigabyte of storage
today will drop 90% over the next five years alone—it will soon be technologically
possible for the average person to access virtually all recorded information.26

The extraordinary combination of increased computing power, lower
communication costs and vast information storage all suggest that it will be easier
to assemble the building blocks of innovation in the future than it has been in the
past. We are only starting to realize the full power of these exponential
processes.
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National Innovative Capacity

We now turn to the determinants of innovative capacity on a national level. A
recent paper by Scott Stern, Michael Porter and Jeffrey Furman presents a
robust, and empirically tested, framework to do this.27 The authors define national
innovative capacity as “the ability of a country to produce and commercialize a
flow of innovative technology over the long term.” They suggest three prime
determinants:

• Strength of a nation’s common innovation infrastructure. This infrastructure
includes the nation’s science and technology policy, the mechanisms for
supporting basic research and higher education as well as the cumulative
stock of software, or technological knowledge. This point is closely tied to the
endogenous growth model.

• The environment for innovation in a nation’s industrial clusters. This
innovation orientation, which Porter articulated in The Competitive Advantage
of Nations, relies on four factors. First is the context for strategy and rivalry.
You need a local context that encourages innovation-related investment and
where there is spirited competition. Second are appropriate input conditions,
including high quality humans resources, capital, and research and
information infrastructures. Third is the presence of support industries,
including suppliers. And finally the demand conditions must exist. They must
be sophisticated and demanding local customers that anticipate needs
elsewhere.

• The strength of the link between the infrastructure and clusters. If
infrastructure is about generating and stocking ideas and clusters form to
commercialize them, you must have a strong link between the two to spur
national innovation.

The authors find that the United States is consistently in the top tier among the
OECD countries, but that there is a pattern of convergence of innovative capacity.
Anecdotally, it seems that Silicon Valley’s vaunted position as the hub of
innovation is increasingly under challenge from other areas. This is especially
true of the developments in wireless technology in Scandinavian countries.

The Innovator’s Dilemma

We wrap up with a micro look at innovation with Clay Christensen’s disruptive
technology model. Christensen’s model shows a pattern by which dominant firms
can fail, leading to sharp downward financial revisions. His argument is that many
companies fail to maintain their leadership positions in spite of thoughtful
managers that make sensible decisions based on accepted management
principles. Hence the title of his best selling book, The Innovator’s Dilemma.28

His framework is based on three findings. First, there is an important distinction
between sustaining and disruptive technologies. Sustaining technologies foster
product improvement. They can be incremental, discontinuous, or even radical in
nature, but they operate within a defined “value network”—the “context within
which a firm identifies and responds to customers’ needs, solves problems,
procures input, reacts to competitors, and strives for profit.” In contrast, disruptive
technologies offer the market a very different value proposition than before. Such
products may only appeal to a small number of customers at first, and often
underperform established products in the near-term. As a result, disruptive
technologies are often overlooked, ignored or dismissed by leading companies in
their early stages.

Second, technologies often progress faster than what the market demands. So
established companies often provide the market with more than it needs or is
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willing to pay for. This allows disruptive technologies to emerge, because even if
they underperform customer demands today, they become performance
competitive tomorrow.

Finally, passing over disruptive technologies may appear rational for established
companies. This is because disruptive technologies generally offer low margins,
operate in insignificant markets and are not in demand by the company’s leading
customers (yet). So companies that “listen to their customer” and practice
conventional financial wisdom pass on disruptive technologies.

Figure 7 shows the Christensen model graphically. The key for investors is to
identify disruptive technologies early. If it is successful, there are two ways to
make money: own the disrupter and short the incumbent.

Figure 7
The Innovator’s Dilemma
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sustaining technologies
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Source: Clayton Christensen, The Innovator’s Dilemma

Christensen dwells on the disk drive industry in his book, but disruptive
technologies lurk in many industries, including healthcare (genomics versus
pharmaceutical), photography (digital versus paper), retailing (e-commerce
versus land based) and brokerage (electronic versus representatives). So
investors must be keenly aware of emerging technologies, and consider whether
they are possibly disruptive and whether or not the established market leaders
are aware of it. Andy Grove’s Only the Paranoid Survive is essentially a book
about how to avoid being displaced by disruptive technology. His prescription:
embrace the next technology wave (even if it cannibalizes your current business)
before someone else does. Companies must constantly renew their business or
risk losing their competitive advantage.

We now have a comprehensive set of frameworks for thinking about innovation
on multiple levels. The conclusions are twofold. First, there is every reason to
believe that innovation will not only continue, it will accelerate. Second, there are
models for evaluating innovation on multiple levels that may be very helpful in
stock picking.
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What Investors Should Do

This discussion points to both some general action steps as well as specific
recommendation for stock picking. The general action steps include:

• Reassess diversification. Here’s the conundrum. The increase in company-
specific volatility suggests a that a portfolio must be larger to be fully
diversified than the past. On the other hand, there appears to be a higher
incidence of winner-take-most outcomes in various industries, in which case
you want to concentrate your bets on the winner.29 Balancing diversification
with winner-take-most markets is a challenge.

• Update valuation tools. Our accounting system was essentially designed 500
years ago to track the movement of physical goods. It is grossly inadequate
to reflect today’s economic realities, which include a surge in intangibles,
employee stock options, and greater real option value. Applying historical
P/Es to today’s market in nonsensical. This by no means is a justification for
valuations, it is simply to stress that investors cannot intelligently judge
current circumstances with outmoded tools.

• Update mental models. Most investors grew up in a world dominated by
tangible capital. The world is rapidly evolving to one based on intangible
capital. While the laws of economics have by not been repealed, it is
important to recognize that the properties and characteristics of intangible
capital are different from tangible capital. Accordingly, investors need to
update mental models to deal with the new sources and means of value
creation.

We finish with some comments about stock picking:

• Avoid the twilight. As the Innovator’s Dilemma shows us, it is often hard for
the market leaders to stay on top for long. There are a number of factors
working against them. First, the stock market tends to build in lofty
expectations for growth and earnings. Market leaders feel the pressure to
deliver against those expectations, and hence tend to rely heavily (and
perhaps too long) on their current technology. Second, many innovations
come from small companies with limited bureaucracies and a strong mission.

This is not to say that market leaders cannot stay on top. But managers have
to be highly adaptive. Further, since stock prices react to changes in
expectations, there must be room for upward revisions.

• Find the future. Here is the focus is on finding the next disruptive technology.
We like the strategy that Geoff Moore and his co-authors suggest in The
Gorilla Game. They recommend owning all companies that are potential
gorillas (winners in the winner-take-most market) and pare back all holdings
except the gorilla as it emerges. This strategy in part speaks to the
diversification conundrum mentioned above.

• Avoid innovation. Notwithstanding the points raised in this report, some
industries and companies remain relatively sheltered from the competitive
ravages of innovation. A plausible volatility-dampening strategy is the barbell
approach—a mix of high growth technology stocks and relatively innovation
insensitive stocks.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager
or co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies
mentioned.
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The Trouble with Earnings and Price/Earnings Multiples

Wall Street is a world filled with rules of thumb and shortcuts. And while the
objective of these shortcuts is to save time—ostensibly to improve investment
performance—they are fraught with severe and crippling shortcomings.

The core of expectations investing is to correctly anticipate changes in the
market’s implied expectations for a company’s long-term cash flows. The evidence
notwithstanding, the investment community’s focus on short-term earnings and
price/earnings is ubiquitous. In light of this, we address the following questions:

• How do we know the market is long-term oriented?
• Why do investors focus on earnings?
• Why are earnings unreliably linked to stock price?
• How is the earnings expectations game played and why should you avoid it?
• What are the shortcomings of the most widely used performance and

investment yardsticks—return on equity (ROE) and the price/earnings (P/E)
multiple.

The market takes the long view

Expected long-term cash flows, discounted by the cost of capital—not reported
earnings—determine stock prices. How do we know this? The most direct evidence
comes from stock prices themselves: we can estimate the expected level and duration
of cash flows that today’s price implies.

One way to measure the market’s time horizon is to see how much value is
attributable to dividends, say, over the next five years. As it turns out, we can only
attribute about ten-fifteen percent of the stock price of the Dow Jones Industrial
companies to expected dividends over the next five years.1 The percentage is likely to
be even lower for broader indices that include many companies that pay no dividends.
In either case, it takes many years of dividends to justify the current stock price.

Another way to assess the market’s implied time horizon is to estimate the
number of years of value-creating discounted free cash flow it takes to justify the current
stock price. This period, which we call the market-implied forecast period, can exceed
twenty or more years for companies that demonstrate formidable competitive
advantages. We find that the market-implied forecast period for U.S. stocks clusters
between ten and fifteen years—once again, an indication that the market has a long, not
short, horizon.

A less direct way to understand the stock market’s long-term orientation is to
compare an investment in stocks with an investment in government bonds. As we write
this in July 2001, the average dividend yield is about 1 percent. An investment in thirty-
year bonds yields in the neighborhood of 6 percent. Why would rational investors ever
buy stocks when they can realize substantially higher current yields by buying less risky
bonds?
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While the investor’s primary interest is in stock price appreciation rather than in
dividends, both depend on future cash flows. The long-term dividend growth rate of the
Standard & Poor’s 500 stocks is approximately 6 percent. At that rate, it takes just over
thirty years for the current 1-percent dividend yield to reach the bond yield of 6 percent.
The yield difference between stocks and bonds tells us the long-term cash flow growth
prospects of companies are enough to compensate for today’s lower yield.

Surprisingly, many executives and investors persist in the belief that the stock
market has a short time horizon. Doug Geoga, president of Hyatt Hotels, expresses the
mainstream view:

“Wall Street has a tendency to overemphasize short-term
benefits at the expense of long-term benefits. . . . There is a
reward given to pursue short-term actions that provide a
short-term benefit at the expense of long-term value to your
company.”2

How can so many investors and managers continue to believe that short-term
reported earnings rather long-term cash flows fuel stock prices? There are three
plausible explanations. The first is that market participants misinterpret the stock
market’s response to earnings announcements. The second is that the stocks of
businesses with great long-term prospects do not always perform well. The final
explanation is that portfolio managers have short (and shortening) holding periods. We
will look at each of these explanations.

If it’s all about cash flow, why does the market respond—and sometimes
strongly—to earnings announcements? When quarterly earnings provide investors with
new information about a company’s long-term cash flow prospects, the stock price will
change. But the market does not react mechanically to reported earnings. Instead,
when appropriate, the market uses unexpected changes in earnings as a signal to
revise expectations about a company’s future cash flows. If the market sees a
disappointing earnings announcement as a harbinger of the future, it drives the stock
price down. Research studies confirm that announced changes in accounting methods
that alter reported earnings, but not cash flows, do not affect the stock price. Where
there is no signal about future cash flows, there is no stock price response.

We can view restructuring announcements in much the same way. Significant
hits to current earnings and stock price increases often accompany disclosure of
management’s intention to cut its losses and exit value-destroying lines of business. In
these situations, the market does not respond to the unexpected decrease in current
earnings. Rather, it focuses on the long-term expected benefits of redeploying corporate
resources to higher-valued uses.

There is a second reason that investors and managers mistakenly believe the
market to be short term. They note that well-managed companies with enduring
competitive advantage do not always produce superior returns for their shareholders.
The combination of long-term competitive advantage and average, or poor, short-term
stock price performance seems incongruous. But there is a perfectly sound reason for
this. If a company’s stock price fully incorporates its competitive advantage, there is no
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reason to expect that shareholders will earn anything greater than a normal, market-
required rate of return. Superior returns are only bestowed on investors who correctly
anticipate changes in a company’s competitive position (and the resulting cash flows)
that are not reflected in the current stock price.

Even those investors who recognize the market’s long-term horizon must
understand management’s viewpoint. When managers see that their investments
consistently increase shareholder value at the same time that their stock price produces
only average market returns, they sometimes jump to two mistaken and dangerous
conclusions:

1. The market does not value the company’s expected long-term
performance but judges it solely by its short-term performance.

2. Management must abandon the long-term orientation of the shareholder
value model and focus on short-term results in order to increase its stock
price.

The claim that the stock market places undue weight on short-term results is
essentially a claim that investors ignore valuable information about a company’s long-
term prospects when they assess stocks. This claim asks us to believe that there is a
$100 bill on the sidewalk for all to see, but that no one chooses to pick it up—an unlikely
prospect. Manager claims of the market’s obsession with the short run are also
curiously asymmetric. Managers complain that the market does not accord enough
weight to the good news about a company’s long-term prospects, but never express
such complaints about the bad news. Importantly, if management acts as if the market
is short-term oriented, it may forgo significant value-creating opportunities.

A third explanation for the popular belief that the market has a short time
investment horizon is that portfolio managers are obsessed with their own short-term
performance. They compete frantically against target benchmarks and their peers in the
pursuit of acceptable quarterly returns. They constantly move in and out of the market,
and in and out of individual stocks, in an attempt to outpoint other investors. John Bogle
notes that the average holding period for funds was about seven years until the mid-
1960s. Today, the holding period is just over a year.3 Add day traders to the mix and it
becomes deceptively easy to conclude that the market is myopically addicted to the
short term. How can an investor who holds a stock for days have an interest in a
company’s long-term outlook?

This puzzle has a simple solution. The key is to distinguish between the daily
scurrying of investors and the forces that determine market prices. In other words,
there’s a world of difference between investor holding periods and the market’s
investment time horizon. To understand the market’s investment time horizon, one must
look to the stock price itself, not investor holding periods. As pointed out earlier, studies
consistently confirm that it is not possible to justify stock prices without extending
expected cash flows over many years. So even though the stock of some high-
technology start-ups is only held for a few days, it often takes ten or more years of
value-creating performance to justify the current price. Investors make short-term bets
on long-term outcomes.
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Why do investors focus on earnings?

There is a fixation on earnings per share (EPS) as the scorecard of corporate
performance. The Wall Street Journal and other leading financial publications report on
quarterly earnings. Analyses of corporate strategies by Business Week, Fortune, and
Forbes are replete with references to EPS growth and price/earnings multiples. This
broad dissemination fuels the belief that reported earnings strongly influence, if not
totally determine, stock prices. Couple this with the frequent stock price reactions to
earnings announcements and it is no surprise that earnings have come to dominate the
thinking in publicly traded companies as well as in the investment community. In short,
earnings are the most widely spoken language in the financial community. But as we
will see, those who depend on superficial measures such as earnings jeopardize their
understanding of the essential drivers of shareholder value.

The focus on earnings goes beyond its convenient availability and single-number
simplicity. It is also that auditors provide presumed authority to the number. And
earnings offer a shortcut, freeing investors from the subjective and time-consuming
need to assess long-term cash-flow prospects. But this shortcut exacts a significant toll
because it views value through the rear-view mirror. Investors, however, must squarely
face the future. The choice comes down to one between convenience and relevance. In
this case, we believe that the relevance of long-term cash flows clearly outweighs the
convenience of short-term earnings. As the saying goes: “Those who can’t measure
what they want frequently settle for wanting what they can measure.”4

Why are earnings unreliably linked to stock price?

There is compelling evidence that it typically takes ten or more years of cash
flows to justify current stock prices. Nonetheless, most investors avoid the difficulty of
forecasting long-term cash flows by simply ignoring them. Instead, they focus on short-
term earnings growth prospects.

But why would investors have an interest in earnings? Earnings are useful in
valuing stocks only if they help forecast a company’s future cash flows. Unfortunately,
last year’s earnings, or a forecast of next year’s earnings, tell us very little about the
magnitude and timing of future cash flows. This is increasingly true as technology,
globalization, and accelerating competition trigger greater uncertainty and volatility in a
company’s prospects. And where do we turn to value young technology companies with
extraordinary growth potential but no meaningful sales or current earnings due to high
start-up costs? In these cases, traditional earnings yardsticks are not only unreliable,
they are unusable because the required input does not exist.

The deficiency of short-term earnings as a proxy for long-term cash flows applies
to other short-term performance measures as well. Consider short-term cash flow.
There is no reason to believe that last year’s or next year’s cash flow necessarily tells
us any more about future cash flows than short-term earnings does. To the contrary,
because accrual accounting earnings figure smoothes out the unevenness in year-to-
year cash flows, the Financial Accounting Standards Board (and many accountants)
contend that earnings, not cash flow, are the best platform for projecting into the future.5
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But the short-term earnings versus cash flow debate is pointless. No short-term
performance measure can substitute for competitive strategy analysis to assess long-
term cash flow prospects and shareholder value.

If we stopped right here, investors would have ample reason to abandon their
fascination with short-term earnings. Clearly, it is analytically dangerous to extrapolate
from single-period performance measures in a dynamic economy. Yet there is more.

We now turn to the earnings figure itself and examine how it differs from the
discounted cash flows required to calculate shareholder value. There are three
fundamental differences.

1. The earnings calculation includes no charge for the cost of capital.
2. Earnings exclude the incremental investments in working capital and fixed

capital a company needs to support its growth.
3. It is possible to compute earnings using alternative, equally acceptable

accounting methods.

As a consequence of these differences, earnings fail to measure shareholder
value. Further, and to the surprise of many, we show that earnings growth does not
necessarily lead to higher shareholder value or a stock price increase.

Shareholder value calculations and stock prices embed the idea that a dollar
received today is worth more that a dollar due a year from now. This is because we can
invest today’s dollar to earn a return over the next year. So when a company invests, it
must compare the return it generates to the opportunity provided by alternative, equally
risky investments. The cost of capital reflects this opportunity cost. Recall that the cost
of capital includes compensation for bearing risk as well as for expected inflation. It is
the rate used to discount a company’s future free cash flows. Operating earnings, in
contrast, ignore the cost of capital.

This important difference between accounting earnings and shareholder value
means that earnings growth does not necessarily translate into shareholder value
added (SVA). Shareholder value only increases if the company earns a rate of return on
new investments that exceeds the cost of capital. Management, however, can achieve
earnings growth not only when it is investing at or above the cost of capital but also
when it is investing below the cost of capital.

Earnings growth is not only unreliably related to changes in shareholder value, it
is unreliably linked to changes in a company’s stock price. This is the case when a
company achieves growth without any increase in shareholder value. More
fundamentally, changes in expectations about future shareholder value creation drive
changes in share price. So reported earnings growth, even when accompanied by
increases in shareholder value, can trigger reduced investor expectations and a fall in
the stock price. For an example, see the end of this article.

We now move on to the second disparity between shareholder value and
earnings—required investments in working capital and fixed capital for corporate
growth.



6

Copyright 2001 Alfred Rappaport and Michael J. Mauboussin

Consider the case of operating working capital, which is equal to operating
current assets (accounts receivable and inventory) minus non-interest-bearing current
liabilities (accounts payable and accrued liabilities). As a business grows, there is
normally an associated growth in its level of accounts receivable, inventory, and
accounts payable. An increase in receivables between the beginning and end of the
year means that the cash flow that sales generate is less than the revenue figure on the
income statement. For accounting purposes, companies recognize revenue at the time
goods or services are delivered. For valuation purposes, recognition must await the
receipt of cash from customers. So for companies with expanding receivables, revenues
on the income statement always overstate the cash flow from sales. This is precisely
why an increase in receivables is an investment in working capital that must be
deducted from net operating profit to arrive at free cash flow.6

Investment in inventory is another important component of working capital that
contributes to differences between earnings and cash-flow-based valuations. An
increase in inventory involves cash outlays for materials, labor, and overhead. For
accounting purposes, the investment in additional inventory is recorded as an asset on
the balance sheet and is not included in the cost-of-sales figure on the income
statement. Therefore, for companies with expanding inventory levels, the cost of goods
sold understates the cash outflow for inventory expenditures. In summary, increases in
accounts receivable and inventories cause the earnings figure to exceed cash flow for
growing businesses.

Accounts payable typically acts as a countervailing force to receivables and
inventory. Payables represent unpaid bills for items already included either as expenses
in the income statement or, for increases in inventory, reflected on the balance sheet.
As a consequence, expenses overstate cash outflow by the amount of the increase in
payables. In other words, cash is disbursed after the company records the expense.

We now turn from investment in working capital to investment in fixed assets.
Depreciable assets such as property, plant, and equipment are initially recorded at cost
and included in the fixed asset section of the balance sheet. Accountants then allocate
this cost—through a depreciation expense—over the estimated useful life of the asset.
So depreciation is a convention for allocating historical cost, and is not meaningful to
the valuation process. Even though accountants deduct depreciation to arrive at
earnings, it does not involve a cash outlay. On the other hand, earnings do not reflect
the capital expenditures made during the year. Thus, we need two adjustments to move
from earnings to cash flow: we must add depreciation back to earnings and we must
deduct capital expenditures.

This brings us to the third and final shortcoming of the earnings number:
companies can calculate earnings using a wide range of permissible accounting
methods. Prominent examples include alternative methods of computing depreciation
expense and different inventory costing methods (e.g., first-in first-out, average cost,
and last-in first-out) to determine cost of sales.

A change in accounting method for financial reporting purposes, whether
mandated by the Financial Accounting Standards Board or chosen by management,
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can materially affect earnings but ordinarily does not alter a company’s cash flows.
Therefore, it should not affect a company’s economic value.7 How accountants choose
to depict a business event does not alter the economics of the business itself. It is what
it is!

Of course, it is possible that the market sees an accounting change as a signal
for more fundamental shifts in a company’s prospects. For example, investors may
conclude that a change to an earnings-increasing accounting method is the company’s
response to reduced earnings prospects. In this situation, the accounting change will
trigger a decrease in the share price. However, the decrease is not due to the
accounting change per se but rather reflects the information inferred from
management’s decision to make the accounting change.

Research consistently finds that stock prices do not behave as if investors focus
exclusively on reported earnings. Analysts generally adjust reported earnings for
accounting method differences across companies and over time. Furthermore, stock
prices respond to a wide variety of other qualitative and quantitative information,
including new product announcements, mergers and acquisitions, strategic alliances,
sale or spin-off of businesses, and litigation. Earnings are only one of many sources of
information that affect stock prices.

Before we discuss the flexibility in earnings calculations in greater detail, it is
useful to step back and place the role of accounting and financial reporting in
perspective. Accountants are not in the business of estimating economic income.
Enlightened accountants readily acknowledge that neither they, nor their conventions,
have a comparative advantage in assessing the value of a business. The more
appropriate objective of corporate financial reporting is to provide useful information to
those who seek to estimate value.

Once we understand that reported earnings do not measure shareholder value
added during the period, we can gain the best insights on earnings by examining the
calculation itself. Two fundamental steps—revenue recognition and matching expenses
with revenues—determine earnings. First, a company recognizes revenue when it
delivers products or services and can reasonably establish the amount it will collect
from customers. Next, the company records the costs incurred to create revenue as
expenses in the period that the revenue is recognized. This matching principle is easy
to grasp in concept but is hopelessly arbitrary in implementation. It is relatively easy to
link certain costs, such as the cost of goods sold, to revenue. But it is virtually
impossible to establish the timing and magnitude of revenue that will materialize from
this year’s outlays for research, employee training, and advertising. In this latter case,
when uncertainty governs the situation, accounting convention calls for expensing the
cost in the period that it is incurred. Nevertheless, whether accountants choose to
expense an outlay in the current period or expense it over several future periods by
depreciation or amortization, they cannot avoid an implicit estimate of the future.8

Accountants cope with the uncertainty of the amounts and timing of prospective
cash flows by arbitrarily allocating the entire cost of knowledge investments such as
R&D to the period in which the cost is incurred. By contrast, they allocate the cost of
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tangible investments such as plant and equipment over their estimated useful life by
straight-line depreciation or by one of a variety of accelerated depreciation methods.
Simply stated, so-called “old-economy” companies capitalize most of their investments
while knowledge companies expense most of their investments. The shift from physical
to knowledge-intensive certainly affects earnings and other accounting ratios, but has
no impact on shareholder value calculations.9 In the final analysis, all cost allocations to
time periods are arbitrary, because there is no sound basis for matching costs with
revenues without perfect knowledge of the future. It is precisely this arbitrariness that
promotes flexibility and permissiveness in earnings calculations, encouraging
companies to push the limits of acceptable accounting behavior. Let’s briefly examine
some examples.

On the revenue recognition side, there is the case of a number of software
companies that prematurely booked revenue from future software upgrades. The
Securities & Exchange Commission recently directed these companies to restate their
earnings. One of them, Microstrategy, lost over 60% of its market value on the day
(March 20, 2000) it announced its restatement of a previously reported $12.8 million
1999 profit into a loss about three times as large.

In addition to the question of when to recognize revenue, there is the even more
basic question of the appropriate amount of revenue to recognize. This is a particularly
important when revenue serves as an essential yardstick to assess the performance of
dot.coms (many of which have no earnings to date). For example, traditional travel
agents book just the commissions they receive on airline tickets and hotel rooms. In
contrast, online brokers such as priceline.com Inc. book the full price of the tickets and
rooms they sell. Priceline.com management contends that unlike travel agents, it owns
and is liable for airline tickets and hotel rooms—albeit for a very short time—until they
are sold to the traveler. The full-price approach yields revenues about six or seven
times greater than those based on earned commissions.

Recent developments on the accounting front further diminish the usefulness of
current earnings to reflect corporate performance. Multibillion-dollar corporate
restructuring charges, commonly referred to as “big-bath accounting,” are eye-popping
examples of the accountant’s matching concept gone seriously awry. These “one-time”
charges cover the costs of unusual and nonrecurring events such as closing facilities,
integrating an acquired company, paying severance for laid-off workers, and
streamlining operations. The frequency with which these charges appear brings a whole
new meaning to the term “one-time.”

To see how it works, consider the following example. Management announces a
$4 billion restructuring charge against this year’s earnings. The actual outlays will take
place over the next three years. While the charge penalizes this year’s earnings $4
billion, it eliminates the same amount from expenses over the next three years. In other
words, front-loaded restructuring charges provide a significant boost to subsequent
earnings. For those who uncritically accept the bottom line at face value, it creates an
illusion of growth. But there is more. Managements sometimes inflate the $4 billion
charge. Suppose that in this case management expects the restructuring cost to total
only about $3 billion. So management not only buries substantial future operating
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expenses into the current year’s restructuring charge, it creates a $1 billion “cookie jar”
reserve that it can use to further fuel future earnings. Simply stated, management
establishes an earnings machine with as-needed, performance-enhancing capabilities.

The necessarily arbitrary process of matching costs with revenues provides other
robust opportunities to manage earnings. For example, acquiring companies
increasingly write off significant portions of an acquisition price as “purchased in-
process research and development” to avoid large goodwill amortization charges
against future earnings.

The justification is that since the commercial viability of “in-process” research is
uncertain, it should be immediately expensed. Every dollar that the acquirer assigns to
purchased in-process research and development is one less dollar it must allocate to
goodwill. Lower goodwill means less goodwill amortization and higher postacquisition
earnings. The generous leeway in valuing R&D motivates buyers to make the write-off
as large as reasonably possible. IBM popularized the write-off of purchased R&D when
it eviscerated more than half of its $3.2 billion purchase of software developer Lotus in
1995. Today, multibillion-dollar write-offs are commonplace.

We have focused on the wide range of possible earnings results under present
financial reporting practices. But the uncritical acceptance of reported earnings is even
more risky because of what the earnings figure excludes. Under present accounting
rules, companies must disclose the cost of employee stock options in footnotes to their
financial statements. But they are not required to charge the cost against earnings. The
cost can be significant, particularly for high-technology start-ups.

Finally, the uncritical acceptance of the bottom line without understanding what
the number includes is equally risky. Fueled by a bull market, the value of pension fund
assets has increased substantially in most companies. Under accounting rules for
defined benefit plans, companies can revise their assumptions for the expected return
on plan assets to reflect portfolio performance. If the expected return amount exceeds
the annual plan costs, the difference is included in earnings. Since management has a
degree of freedom in establishing the assumptions for the expected return and costs of
pension plans, it has the discretion to determine the pension expense (or income) in the
income statement. Investors are well advised to separate pension fund results from a
company’s earnings from continuing business operations. Unfortunately, pension details
are often buried in practically impenetrable footnotes to the financial statements.

In summary, an increase or decrease in earnings does not provide a clear picture
of the corresponding increase or decrease in shareholder value. This is because the
earnings figure does not reflect the company’s level of risk, does not take into account
the investments needed for anticipated growth, and is subject to a wide variety of
accounting conventions. Such accounting conventions do not ordinarily affect cash flow
and hence do not affect a company’s value.

The Earnings Expectations Game

We hope that the case for the unreliable link between short-term earnings and
shareholder value is sufficient to discourage investors from participating in the very
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popular earnings expectations game. This is simply the wrong expectations game for
investors that seek superior long-term returns! This is true not only because of the
shortcomings of earnings but because of the way the game is played.

The basic rules of the earnings expectations game are as follows:

“Analysts have to guess how much a company will earn
each quarter. But a company is allowed to provide the
analysts with clues, or so-called guidance, about what is
thinks earnings will be. This guidance number usually shows
up as the consensus estimate among analysts. If the
company’s actual earnings meet or just beat the consensus,
both the company and the analysts win: the stock goes up,
and everyone looks smart. The game might not sound so
hard, but it requires a lot of cooperation. Companies are
under enormous pressure to achieve the consensus
earnings estimates while analysts rely on those same
companies to help them form their earnings expectations in
the first place.”10

It is essentially a ritual dance between management and analysts. Consensus-
earning trackers such as First Call Corp., IBES International Inc., and Zacks Investment
Research Inc. keep the score. Former Securities and Exchange Commission Chairman
Arthur Levitt called it a “game of winks and nods.”

Companies have two levers in this game. They can manage expectations,
manage earnings, or both. They manage expectations by guiding analysts to an
earnings number that they can beat. To make it easier to beat expectations, companies
often downplay their near-term prospects. In the event a company sees difficulty in
meeting or beating expectations, it can either manage expectations downward or turn to
its second lever: earnings management. This lever avoids unfavorable earnings
surprises. Managements are often able to report earnings that beat expectations even
in the face of an unexpected slowdown in business as a result of the flexibility in
applying accounting conventions. Not surprisingly, about 20% of the S&P 500
companies in a typical quarter beat the consensus earnings estimate by just a penny.
Nor is it a surprise that the overwhelming majority of earnings surprises are positive
rather than negative.

All of the above increasingly challenge investors to separate companies that
genuinely achieve better-than-expected operating performance from those that have
honed their skills at managing expectations and earnings. To further complicate
matters, the rules of the game have changed for companies that perennially beat
consensus expectations. These companies are held to an even higher standard—
meeting so-called “whisper numbers.” Whisper numbers are higher-than-consensus
earnings expectations. These numbers are unofficial, but in many cases prove to be
closer to reported results than the “official” consensus estimates. Companies that top
consensus estimates but fall short of whisper numbers often see their shares fall as
investors trim expectations.
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The earnings expectations game has two unintended consequences. First, it
compels securities analysts to become fixated on quarterly earnings estimates that
depend on management guidance. As a result, they spend less time conducting
independent research on the companies they cover. This makes Wall Street research
reports less useful for expectations investors. Second, in a misguided attempt to please
investors, management may mislead itself. The smooth progression of reported
earnings may well mask fundamental business problems that urgently require
management attention. It is hard to overstate the danger of management believing its
own press clippings.

Should expectations investors have an interest in the earnings expectations
game? No. For long-term investors, it is a losing game for two reasons. First, short-term
earnings tell us precious little about a company’s long-term cash flows and shareholder
value. Second, both consensus estimates and reported earnings are subject to arbitrary
accounting choices that have little to do with actual operating performance. The best
advice is to quickly exit this game and enter the expectations investing arena.

There is, however, one opportunity that emerges from the earnings expectations
game. Earnings surprises, favorable and unfavorable, sometimes lead to a market
overreaction. While it is hard to assess whether the market overreacts without
conducting a full expectations investing analysis, companies that experience relatively
large stock price responses to earnings surprises are logical candidates for such
analysis.

Consider, for example, the June 2000 announcement by Electronic Data
Systems Corp. that it expected to meet Wall Street earnings estimates for the second
quarter and full year. But the company warned that its second-quarter sales growth
would be “in the low single digits” compared with consensus expectations of seven to
eight percent growth. EDS attributed the lower-than-expected revenues to a recent
sales reorganization and slower start-ups of new contracts. It characterized the sales
slowdown as a “temporary softening.” The market response was swift and brutal. On the
day of the announcement, the stock fell twenty-six percent on trading volume nearly
nine times its average daily level. If the company’s statement is a signal to lower
expectations for long-term revenue and earnings, it warrants the steep decline. On the
other hand, if the interruption in growth is truly temporary, a lower stock price represents
a buying opportunity.

What are the shortcomings of traditional investment yardsticks?

We now turn our attention to the price/earnings multiple, unquestionably the
single most popular valuation metric in the investment community. This market multiple
purports to measure how much investors are willing to pay for a company’s stock given
its earnings.

Before embarking on this discussion, it is worth sharing a few thoughts on
financial ratios. Unlike market ratios, financial ratios are benchmarks of a company’s
performance rather than of the value of its stock. The numerators and denominators
come either from the income statement or the balance sheet. Examples include asset
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turnover ratios, debt-to-equity ratio, return on sales, return on assets, and return on
equity. ROA is calculated by dividing net income by the book value of assets. Managers
frequently use this measure to assess the performance of individual business units or
divisions. ROE, net income divided by the book value of shareholders’ equity, is widely
used to assess overall corporate performance. In the investment community, ROE is
also a favorite benchmark of corporate performance, second only to earnings.

We tried to convincingly establish that short-term earnings are unreliably linked to
shareholder value and to a company’s stock price. That being the case, taking an
unreliable numerator (i.e., earnings) and dividing it by an investment denominator (i.e.,
assets or equity) generated by the same accounting process does not improve the
situation.11 Earnings do not correspond to shareholder value because earnings exclude
cost of capital, investments needed to support growth, and can be computed using
alternative accounting methods. For many companies, the denominator of ROE,
shareholders’ equity, has shrunk owing to aggressive corporate restructuring charges
and significant stock buybacks. These wholesale accounting charges and stock
buybacks, along with the shift from tangible to expensed knowledge assets, have lifted
ROE to unprecedented levels. Before the mid-1990s very few companies achieved a
twenty percent ROE. The so-called “twenty percent club” is substantially less exclusive
these days. Consider, for example, that since 1994 the S&P Industrials index has had,
an average, ROE exceeding twenty percent. This is well above the low-teen average of
the preceding three decades.

The price/earnings multiple is the most widely used valuation metric among
professional securities analysts as well as individual investors. The P/E is calculated as
the stock price (P) divided by a company’s earnings (E). It is commonly described as
the price that investors are willing to pay for a company’s earnings. A stock’s P/E is
easy to understand and is published daily in newspaper stock tables. Its apparent
simplicity and ready availability play a major role in its popularity. But as we will
demonstrate, traditional P/E analysis can be misleading, and potentially very costly, to
unwary investors.

Traditional P/E analysis employs the following deceptively simple valuation
formula:

shareholder value per share = earnings per share* P/E.

Since an estimate of earnings per share is available, investors must decide only
on the appropriate P/E multiple to calculate a stock’s value, then compare the result to
the stock’s current price and determine whether it is undervalued, overvalued, or fairly
valued. The calculation is easy, but the results will surely disappoint.

Look at the formula closely. Since we know last year’s EPS or next year’s
consensus EPS estimate, we need only to estimate the appropriate P/E. But since we
know the earnings, the denominator, the only unknown is the appropriate share price, or
the “P” of P/E. We are therefore left with a useless tautology: to estimate value we
require an estimate of value.
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This flawed logic underscores the fundamental point: the price-earnings multiple does
not determine value; rather, it derives value. P/E analysis is not an analytic shortcut. It is
an economic cul-de-sac.

Some analysts argue that they can identify investment opportunities by looking at
P/E multiples of comparable companies. According to this relative P/E approach, low
P/E stocks are more attractive than high P/E stocks. Once again, without proper
analysis it is difficult to know whether low P/E stocks are truly bargains or whether they
simply deserve the lower expectations their prices imply. To show how P/E multiples
provide misleading value signals, we present case examples that demonstrate the
danger of ignoring risk and the shareholder value added by growth. These appear at the
end of the article.

So far we have focused on the numerator of the P/E multiple. We now shift our
attention to the denominator. When assessing the “E” in P/E, keep in mind the
shortcomings of earnings. Yet there is an additional problem in P/E analysis. There is a
wide range of practice in the choice of the most appropriate earnings number. Is it
earnings before or after nonrecurring items? Is it trailing (last 12 months) or leading
(next 12 months) earnings? In light of its limitations, no earnings number can resuscitate
an economically anemic P/E multiple.

Nonetheless, it is useful to acknowledge that earnings numbers often contain
components that have more or less relevance for estimating future cash flows. Revsine,
Collins, and Johnson12 classify earnings into three components—permanent, transitory,
and value-irrelevant. Permanent earnings include income from continuing operations
(exclusive of special or nonrecurring items). They view these earnings as value-relevant
because they are generally regarded as sustainable. Transitory earnings are not
expected to persist and include items such as gains or losses from discontinued
operations and extraordinary gains or losses. They have no continuing impact on value.
Value-irrelevant earnings are those due to a change in accounting that has no future
cash flow consequences.

Most analysts include only permanent earnings in their P/E calculations.
However, as the research director of First Call observes, “What’s nonrecurring or
nonoperating is all in the eyes of the beholder.”13 So we are left not only with arbitrarily
calculated earnings but also arbitrarily chosen components of the earnings number to
include as the denominator of the P/E multiple.

Another frequently used rule of thumb in the investment community is that stocks
are attractive when they have P/E multiples less than the company’s projected three- to
five-year EPS growth rate. This so-called PEG ratio is expressed as the ratio of the P/E
divided by the growth rate. The basic idea is that the lower the PEG ratio, the less you
are paying for a company’s future earnings. This rule of thumb is no more defensible
than the simple P/E. After all, the numerator of the PEG ratio is the P/E itself. Further,
we see no economically sound relationship between the P/E multiple and earnings
growth projected over an arbitrarily short period. To illustrate the absurdity of the PEG
ratio, we examine the extreme case of a no-growth company. What should an investor
be willing to pay for shares of a company expected to generate earnings (and cash flow)
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of $10 per share indefinitely, assuming a 10% cost of capital and no inflation? The
answer, of course, is $100 per share, or a P/E of 10. If the shares were trading below
$100, they would represent a buying opportunity for the investor. By contrast, an
infinitely high PEG ratio suggests the stock is unattractive.

Another variant of the P/E multiple that has gained considerable popularity
among professional analysts is Enterprise Value/EBITDA, or the EBITDA multiple.14

Enterprise value is equal to the market value of equity plus the book value of debt minus
a company’s excess cash. EBITDA stands for earnings before interest, taxes,
depreciation, and amortization. EBITDA champions claim that it is a better measure of
operating performance than earnings because it eliminates differences among
companies in financing, taxes, and depreciation and amortization policies. Nonetheless,
we cannot lose sight of the fact that it is still a single-period earnings number. As such, it
suffers from the same fundamental deficiencies detailed earlier. Consequently, we can
express the same reservations about EBITDA multiples as we did for P/E multiples.



15

Copyright 2001 Alfred Rappaport and Michael J. Mauboussin

The Shortcomings of EPS

To illustrate to shortcomings of earnings growth, consider the example of EG,
Inc. (formally known as Earnings Growth Incorporated). To simplify calculations,
assume that EG has no debt, that EG requires no incremental investment, and that the
expected inflation rate is zero. None of these simplifying assumptions affects the
conclusions from the analysis. EG’s most recent year’s income statement appears
below:

($ in millions)
Sales $100
Operating expenses 85
Operating profit margin before taxes 15
Taxes (40%) 6
NOPAT (and cash flow) $ 9

Suppose the company maintains its present sales level and margins for the
foreseeable future. With a 12 percent cost of equity capital, EG’s shareholder value is
$9/12%, or $75 million.

Now let’s say that EG has the opportunity to invest $7.5 million of its internally
generated cash today, which will allow it to expand its sales by 10% while maintaining
its pretax margins at 15 percent. Here is EG’s projected income statement for next year
and subsequent years.

($ in millions)
Sales $110.00
Operating expenses 93.50
Operating profit margin before taxes 16.50
Taxes (40%) 6.60
NOPAT (and cash flow) $9.90

EG’s shareholder value is now $82.50 million ($9.90/12%) minus the $7.50
million investment, or $75 million ($82.5 - $7.5 = $75.0). Note that despite 10 percent
earnings growth, shareholder value remains the same. This is true because the $7.50
million investment increases annual after-tax cash flow by $900,000, which, when
discounted at 12 percent, is worth exactly $7.50 million. So when the present value of
incremental cash inflow is identical to the present value of the cash outflow
(investment), shareholder value is unchanged.

When new investments yield a return below the cost of capital, shareholder value
can decrease even as earnings increase. For example, assume that EG’s sales growth
next year will be 20 percent with a $15 million investment. However, the pretax margin
on incremental sales will be 10 percent rather than the 15 percent rate projected earlier.
Here is the revised income statement for next year and subsequent years:
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($ in millions)
Sales $120.00
Operating expenses 103.00
Operating profit margin before taxes 17.00
Taxes (40%) 6.80
NOPAT (and cash flow) 10.20

While earnings are growing from $9 million to $10.20 million or 13.33 percent,
shareholder value decreases by $5 million—from $75 million to $70 million.
($10.20/12%) - $15.

Now let’s introduce risk. We now present the most recent year’s income
statements for EG alongside competitor, Beta:

EG Beta
($ in millions) ($ in millions)

Sales $100 $2,000
Operating expenses 85 1,700
Operating profit before taxes 15 300
Taxes 6 120
Net income $ 9 $ 180
Shares outstanding (in millions) 1 20
Earnings per share (EPS) $9.00 $9.00

EG is trading at $75 and Beta at $90 per share. If we divide each stock price by
the $9.00 EPS, we get a P/E of 8.3 for EG and a P/E of 10 for Beta. Is EG a bargain
relative to Beta because of its lower P/E? Should Beta shareholders sell because it is
overpriced? Once we properly incorporate risk into the analysis, we find that EG is not a
bargain and that Beta is not overvalued.

Assume that because of highly competitive conditions in the industry, EG and
Beta are both expected to operate at the threshold margin. In other words, they will
generate no shareholder value added. Under these circumstances, each company is
appropriately valued at its base-line value (i.e., its earnings—and cash flow—divided by
the cost of capital). We previously estimated EG’s cost of capital to be 12%. Beta is
twenty times larger than EG and enjoys great stability in its established customer base.
The volatility of its stock is substantially less than EG’s. As a result, Beta’s estimated
cost of capital is only 10%. Dividing each company’s $9.00 EPS by its risk-adjusted cost
of capital yields a value of $75 for EG and $90 per share for Beta. These values are
identical to their stock prices. Employing a low P/E strategy without taking risk into
account is an unlikely road to superior returns.

Continuing this example, suppose that both companies are trading at $81 per
share, or a P/E multiple of 9. A simplistic P/E analysis might elicit indifference to the
investment prospects for the two companies. Based on our previous valuation, which
incorporated risk, we would instead find that EG is overvalued by $6 and that Beta is
undervalued by $9 per share. Once again, the P/E multiple sends a misleading
valuation signal.
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P/E multiples send false signals when we ignore risk and when we don’t properly
account for shareholder value added that is generated by growth. We established that
EG is fairly valued by the market at its current stock price of $75, which equates to a
P/E of 8.3. Suppose there are two competitors with identical costs of capital, current
stock prices, and P/E multiples. Assume that the first competitor has significant
competitive advantages that lead you to forecast that it will operate substantially above
the threshold margin. In other words, its growth will create value. The resulting
shareholder value added from growth leads to an estimated value of $90 per share. The
second competitor has none of the advantages of the first competitor. In fact, you
believe that it will operate below the threshold margin and consequently estimate its
value at about $63 per share.

Now we have three companies, each with a P/E multiple of 8.3. But the multiple
provides absolutely no hint that EG’s growth adds no value, that one competitor adds
substantial growth-related value, and that the other competitor’s growth destroys value.
In other words, the P/E multiple offers no means to discriminate among the three
companies. On the other hand, analysis that incorporates growth-induced value
concludes that at a current stock price of $75 (and a P/E multiple of 8.3) the first
competitor is undervalued by $15 while the second competitor is overvalued by $12 per
share. Simple P/E analysis translates into a missed opportunity and an unfortunate
stock purchase, respectively.
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Pitfalls to Avoid

Warren Buffett says that smarts and talent are like a motor’s horsepower, but that
the motor’s output depends on rationality. “A lot of people start out with 400-horsepower
motors but only get a hundred horsepower of output,” he said. “It’s way better to have a
200-horsepower motor and get it all into output.”1 Even bright investors with an
intelligent stock-picking approach don’t reach their potential if they fail to make
disciplined decisions. By exposing the major pitfalls to avoid, this chapter will help you
make your output rise toward your horsepower.

Classical economic theory assumes that all people have the same preferences,
perfect knowledge of all alternatives, and understand the consequences of their
decisions. In short, people behave rationally. No one really believes that this idyllic state
exists. In fact, ample empirical research and anecdotal evidence show that people
aren’t perfectly rational. This gap between theory and practice has spawned a new field
called behavioral finance.2 Researchers in this field seek to bridge the gap between
classical economics and psychology to explain how and why people, and markets,
behave.

Behavioral finance raises a couple of key issues for investors. The first is
whether or not it is possible to exploit irrational behavior when it occurs. If we know
when people are acting irrationally, can we take advantage of the resulting value-to-
price gaps? The second is how to avoid making bad decisions as an investor. The goal
is to close the gap between how we actually make decisions and how we should make
decisions. Minimizing mistakes helps us achieve superior returns. Behavioral finance’s
fundamental lessons are a valuable complement to the expectations investing process.

We can analyze investor behavior either at a collective or an individual level.
Collective behavior deals with the potentially irrational actions of groups, and is typically
associated with “excessive” market swings.3 Evidence includes investor herding and
price bubbles. Herding is when a large group of investors make the same choice based
on the observations of others, independent of their own knowledge.4 This massive
social imitation can occasionally lead to inefficiencies—i.e., discernable gaps between
value and price. A price bubble, often the result of herding, is the part of an asset price
movement that can’t be explained by fundamentals.5

These collective behavior phenomena are interesting to the extent that they
create profitable expectations opportunities for individual stocks. But taking advantage
of collective irrationality, either for a specific stock or for the market as a whole, is
difficult. Since most humans have a strong urge to be part of the crowd, acting
independently is a tough assignment. Furthermore, the crowd is often right. So being a
contrarian for its own sake is an unlikely path to investment success.

Analysis of individual behavior focuses on the fact that investors consistently fall
into “psychological traps.” There are two main sources for these traps. The first is
behavior that does not conform to sound economic theory. This source is formally
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articulated in prospect theory , developed by Daniel Kahneman and Amos Tversky,
which identifies economic behaviors that are inconsistent with rational decision-making.6

For example, people act in a risk-averse way when making choices between
risky outcomes, conflicting with the “rational” behavior predicted by expected utility
theory. Suppose you had a choice between (1) accepting a sure loss of $750 or (2)
taking a chance where there is a 75% chance of losing $1,000 and a 25% chance of
losing nothing. Both choices have an expected loss of $750, but most people pick the
latter because the uncertain choice holds out the hope that they won’t have to lose. As
we will see, this risk aversion can influence investor buy and sell decisions.

Heuristic biases are a second cause of psychological traps. Investors use rules-
of-thumb, or heuristics, to help simplify their lives. Heuristics are useful because they
reduce the information demands of decision-making. However, they also lead to biases
that can undermine the quality of our decisions. Many of these biases exist because of
how humans are hardwired to think.

The best way to avoid these psychological traps is to become familiar with them
and the forms they take. While this creates a high degree of self-awareness, good
decision-making is still not easy. Often our intuition suggests a course of action that
proves to be suboptimal under more deliberate analysis. We now highlight five common
pitfalls along with suggestions on how to avoid them.

Five Pitfalls to Avoid

1. Overconfidence—acting as if you are smarter than you are. Researchers
have found that people consistently overrate their abilities, knowledge, and skill. This is
especially true in areas outside of their expertise. For example, professional securities
analysts and money managers were presented with ten requests for information that
they were unlikely to know (e.g., total area of Lake Michigan in square miles). They
were asked to respond to each question with both an answer and a “confidence
range”—high and low boundaries within which they were 90% certain that the true
number resides. On average, the analysts choose ranges wide enough to
accommodate the correct answer only 64% of the time. Money managers were even
less successful at 50%.7

Edward Russo and Paul Schoemaker, in their book “Managing Overconfidence,”
argue that this confidence quiz measures how well we recognize the gap between what
we think we know and what we do know. They point out that good decision-making
means knowing the limits of your knowledge. Warren Buffett echoes the point with his
circle of competence concept. He argues that investors should define their circle of
competence, or area of expertise, and stay within it. Overconfidence in our expertise
can lead to poor decisions. In the words of Will Rogers, “It’s not what we don’t know that
gets us into trouble, it’s what we know that ain’t so.”

The overconfidence trap has at least two direct implications for those applying
the expectations investing approach. The first comes into play when investors estimate
high and low growth rates for the sales trigger, the initial step in the three-step search
for expectations opportunities. Overconfidence in setting the range can lead to
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misidentification of the turbo catalyst. An unrealistically broad estimate range
overestimates the stock price impact of the sales trigger. Sales would then be
incorrectly identified as the turbo trigger. If the estimated range is too narrow, the
reverse is true—you may chose one of the other two triggers (operating costs and
investments) as the turbo trigger when, in fact, it should be sales growth. Inappropriate
ranges induced by overconfidence also lead to incorrect high and low shareholder
values, which bias the expected value analysis and therefore generate misleading buy
and sell signals.

Second, overconfidence can lead to excessive stock trading and high transaction
costs. Brad Barber and Terrance Odean studied account data for over 60,000
households from a large discount brokerage firm, and found that the 20 percent of
investors who traded most actively earned an average net annual return 5.5 percent
lower than that of the least active traders.8 Overconfident investors make more mistakes
because they trade more often, and rack up unnecessary transaction costs to boot.
Expectations investing, by contrast, is a long-term investment approach that
incorporates tax and trading cost considerations and thereby limits trading activity.

How do you avoid overconfidence?

• Try not to overestimate your abilities. Know thyself.
• Allow for a “margin of safety.”
• Actively challenge your extreme (high and low) figures.
• Seek feedback from others.

2. Anchoring and adjustment—being affected by what data are presented.
In considering a decision, we often give disproportionate weight to the first information
we receive. As a result, initial impressions, ideas, estimates, or data anchor our
subsequent thoughts.

Hersh Shefrin cites the example of the expectations revisions of securities
analysts following corporate earnings announcements. He suggests that analysts do not
revise their earnings estimates enough to reflect the new information because they are
anchored on past views. So positive earnings surprises tend to be followed by more
positive surprises, and negative surprises by more negative surprises.9

One of the most common anchors is a past event or trend. In considering high
and low ranges for sales growth, avoid giving too much weight to historical results at the
expense of more salient factors. This is especially important when a company is
undergoing rapid change. Another major anchor for investors is stock price. Investors
often consider a stock cheap if it is at a low point in its trading range and expensive if it
is at the high end. So even if the current fundamental prospects of a company justify a
change in value, it is often difficult to erase historical prices from memory.

How do you avoid anchoring and adjustment?

• Realize that past events or prices are signposts, not answers.
• View the decision from various perspectives.
• Seek information from a variety of sources.
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• Consider the problem on your own terms to avoid being swayed by (anchored
by) the opinion of others.

3. Improper framing—being affected by how data are presented. People’s
decisions are affected by how a problem, or set of circumstances, is presented. Even
the same problem framed in different—and objectively equal—ways can cause people
to make different choices. One example is what Richard Thaler calls “mental
accounting.”10 Say an investor buys a stock at $50 per share that surges to $100. Many
investors divide the value of the stock into two distinct parts—the initial investment and
the quick profit. And each is treated differently—the original investment with caution and
the profit portion with considerably less discipline. Thaler and Eric Johnson call this “the
house money effect.”

This effect is not limited to individuals. Hersh Shefrin documents how the
committee in charge of Santa Clara University’s endowment portfolio succumbed to this
effect. Because of strong market performance, the endowment crossed a preordained
absolute level (the frame) ahead of the time line set by the university president. The
result? The university took some of the “house money” and added riskier investment
classes to its portfolio, including venture capital, hedge funds, and private placements.11

Classic economic theory assumes frame independence: all money is treated the same.
But empirical evidence shows that the frame indeed shapes decisions.

One of the most significant insights from prospect theory is that people exhibit
significant aversion to losses when making choices between risky outcomes, no matter
how small the stakes. In fact, Kahneman and Tversky find that a loss has about two and
a half times the impact of the gain the same size. In other words, people feel a lot worse
about losses of given size than they feel good about a gain of similar magnitude. This
leads to loss aversion.

To describe this loss aversion, Shefrin and Meir Statman coined the term
“disposition effect,”12 which they amusingly suggest is shorthand for “predisposition
toward get-evenitis.” Since it is difficult for investors to make peace with their losses,
they tend to sell their winners too soon and hold on to their losers too long. This is
because they don’t want to take a loss on a stock. They want to at least get even
despite the fact that the original rationale for purchasing the stock no longer appears
valid. This is an important insight for all investors, including those that adopt the
expectations investing approach.

Odean confirms the disposition effect in a study of 10,000 accounts at a large
discount brokerage firm.13 He finds that investors indeed realize their gains more readily
than their losses. And the winning investments investors chose to sell continue to
outperform the losers they hold on to in subsequent months. The moral is that we are at
risk of making poor decisions when we rely on purchase price as the frame of reference.

How do you avoid improper framing?

• Remind yourself of your long-term, fundamental objectives.
• Try to reframe the issue in different ways.
• Welcome diverse opinions.
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• Think about how you framed the issue throughout the decision process.

4. Irrational escalation of a commitment—compounding past errors.
Investors tend to make choices that justify past decisions, even when the past decisions
no longer appear valid. Past decisions create what economists call “sunk costs.” A sunk
cost is past investment of money or time that cannot be recovered. Even though
investors know that sunk costs are irrelevant to current decisions, it is often hard to
divorce the two.

An example of this pitfall that befalls investors is doubling down—buying more of
a stock once it has declined. This idea is related to the disposition effect. Not only are
investors slow to take losses, they often buy more of a stock just because they bought it
in the past. Of course, prior investment decisions are history, and decisions today need
to be based on current facts. As Warren Buffett says, “The most important thing to do
when you find yourself in a hole is to stop digging.”

Investors who stick to the expectations process for buying and selling stocks will
avoid the escalation trap. The expectations investing approach recommends buying
stocks only when they trade at a sufficient discount to their expected value. And it
suggests selling stocks that have reached their expected value, when more attractive
stocks are available, or when expectations for a current holding have changed for the
worse. Past decisions should dictate neither buying nor selling; you should base your
decisions on today’s expectations opportunities.

How do you avoid irrational escalation of a commitment?

• Consider only future costs and benefits.
• Consider the perspectives of those not involved with the initial decision—they

tend to be dispassionate.
• Examine why admitting error distresses you. Deal with self-esteem head-on.
• Think about how you would explain your choice as if it were new.

5. Confirmation trap—justifying a point of view. Investors tend to seek out
information that supports their existing point of view while avoiding information that
contradicts their opinion. This trap not only affects where investors go for information
but also how they interpret the information they receive—too much weight is given to
confirming evidence and not enough to disconfirming evidence.

Investors often fall into the confirmation trap after making an investment decision.
For example, once investors purchase a stock, they seek evidence that confirms their
thesis and dismiss or discount information that disconfirms it. This leads to a loss of
objectivity.

We have found one technique particularly useful for managing the confirmation
trap in the expectations investing process. Ask questions and conduct analysis that
challenges your most cherished and firmly held beliefs about the company and industry.
Posing disconfirming questions opens your mind to alternatives you haven’t fully
considered, improving your decision-making and, ultimately, your investment track
record.
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How do you avoid the confirmation trap?

• Play devil’s advocate at all times.
• Be honest and objective.
• Expose yourself to disconfirming evidence and examine it with appropriate

rigor and analysis.
• Ask disconfirming questions.

We have discussed psychological traps for investors in general and the
expectations investing approach in particular. But these traps are also very useful for
evaluating management actions. Subpar management decision-making in areas like
mergers and acquisitions, capital spending, and employee relations can lead to material
expectations shifts. You should assess management quality in part based on their ability
to avoid these costly pitfalls.

Consider the ill-fated acquisition of Snapple by Quaker Oats in 1994. Quaker’s
management team fell into multiple psychological traps. First, they anchored on the
historical growth rates for the alternative beverage industry, without giving full
consideration to competitive dynamics. Second, they exhibited overconfidence in their
ability to integrate the Snapple complex distribution system with their own Gatorade
network. Finally, they irrationally escalated their commitment by allocating an additional
$20 million to Snapple marketing in July 1996—well beyond the typical beverage
marketing season. The business never responded. In 1997, Quaker sold Snapple for
$300 million—a fraction of the initial $1.7 billion purchases price—and took a $1.4-billion
asset write-off.

The Postdecision Audit

The traps reviewed in this chapter are key reasons that investors don’t achieve
the investment performance they hope for. You can minimize your errors by maintaining
a high degree of awareness of your decision-making process. Here are some tips:14

• Don’t claim credit for successes that have occurred by chance. When you
succeed, honestly consider which of your actions contributed to your success
and which did not.

• Avoid rationalization when you fail. Don’t exaggerate the role of bad luck in
your failures. Learn from the experience. Review the complete expectations
investing process and objectively assess your actions.

• Minimize hindsight bias, an after-the-fact belief that you would have known an
outcome of an event ahead of time. (Colloquially known as Monday morning
quarterbacking.) You can do this by keeping notes of what you expect at the
time that you make your decisions.

Expectations investing is an intelligent approach to stock picking. It is market
based and economically solid. Yet even the best investment approach is undermined by
common decision-making errors. Accordingly, the ability to identify and manage
cognitive pitfalls is essential in the search for superior returns.
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Does It Pay to Be an Active Investor?

All businesses are competitive. Few are more competitive than the financial
markets. Bright, superbly educated professional money managers pour enormous
energy into gaining an investment edge. Their ostensible goal is to interpret the
information that zips through the market better than their peers do and thereby generate
superior returns.

The results are undeniably disappointing. Most professional investors fail to
match the performance of investment benchmarks like the S&P 500 year after year. And
it is not getting easier. Computing power and communication technology assure that
information is unearthed, and disseminated, at an accelerating pace. Mutual fund and
pension investors are quick to pull money from portfolio managers that underperform
the market in the short term. This backdrop begs a fundamental question:

Are stock market prices set so efficiently that it is
unproductive for individual investors and professional
investment managers to actively manage stock portfolios?

Stock market efficiency is important because it determines whether the effort and
cost of gathering and interpreting information offer an acceptable probability of
generating a superior return. Active management in a purely efficient market is a losing
game. We present a critical examination of market efficiency and the performance
record of professional money managers. We conclude that there is a fundamental case
in favor of active portfolio management. However, the path to success requires a fresh
look at the investment process and prevailing incentive systems for professional
managers. Expectations investing, a significant departure from the mainstream
approach, provides the tools for success for investors who actively manage their
portfolios.

Market efficiency

Economists, from the very beginnings of organized financial markets, recognized
that stock prices represent the consensus judgment of profit-seeking buyers and sellers.
However, the publication of Eugene Fama’s University of Chicago doctoral dissertation
in 1965 amplified and formalized the theory of stock price behavior. Fama also
introduced the term efficient markets.1 Ever since, academic researchers and market
practitioners have passionately debated the extent to which the market is efficient.

Efficient markets theory asserts that stock prices quickly reflect all publicly
available information. Informed, profit-motivated investors compete aggressively to
exploit available information about earnings, interest rates, technology, and other
factors that affect the value of companies. As a result, stock prices rapidly adjust to
reflect all publicly available information, and thereby eliminate obvious opportunities to
profit from mispriced stocks.

Why should this be true? Because, according to efficient markets theory, stock
prices respond only to new information. Since new information is unpredictable, stock
price changes are by definition unpredictable as well. Therefore, investors cannot find
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systematic profit opportunities from mispriced stocks. If stocks are in fact mispriced, the
argument continues, arbitrageurs act quickly to return them to their fundamental values.

As evidence to support their case, efficient market advocates point to the virtual
absence of investment strategies or investors that have consistently outperformed the
market over longer periods of time. Many try, but few succeed. And they dismiss those
who succeed as lucky beneficiaries of statistical chance. Efficient market advocates
also are quick to note that a majority of active portfolio managers underperform their
market benchmarks year after year.

If our discussion were to end here, we would have to conclude that active
management is a loser’s game and that the only sensible way to invest in stocks is
through a passive index fund. But the reality is that investments in index funds account
for only about 10% of total investment in stocks. The apparent contradiction between
efficient markets theory and the demonstrated preference for actively managed
portfolios requires that we examine the evidence against market efficiency. If
persuasive, it allows us to understand why a majority of investors choose active
management in a market widely believed—at least by most financial economists—to be
efficient. If the evidence against efficient markets is not persuasive, we have to look
elsewhere to justify actively managed portfolios.

Challenges to market efficiency typically begin with the following: How can stock
prices be “correct” when so many irrational, poorly informed investors participate in the
market? Efficiency critics cite the frenetic activity of day traders and momentum
investors who follow price movements rather than value, uninformed investors who buy
and sell on equally uninformed advice, and those who focus on a company’s reported
short-term performance rather than its long-term business prospects. Robert Shiller,
Yale University economist and a leading efficient markets critic, characterizes the
situation as follows:

“The present stock market displays the classic features of a
speculative bubble: a situation in which temporarily high
prices are sustained largely by investors’ enthusiasm rather
than by consistent estimation of real value.”2

Shiller claims that many stocks, particularly Internet stocks, are significantly
overvalued and “cannot possibly be right.” But not all market efficiency doubters deem
prices too high. In their best-selling and widely discussed book, Dow 36,000, James
Glassman and Kevin Hassett assert that stocks are wildly undervalued. 3 They attribute
much of the stock market’s exceptional rise in the 1980s and 1990s to a growing
awareness that investing in a diversified portfolio of stocks for the long run is no more
risky than investing in Treasury bonds. They argue that as more investors are
persuaded of this, they will no longer demand a risk premium for owning stocks.
Consequently the Dow Jones Industrial Average will enjoy a quick, “one-time-only rise”
to 36,000. In the end, Shiller as well as Glassman and Hassett agree that the market is
mispricing stocks—albeit in radically different directions.

There are other observations that do not square with market efficiency. For
example, statistical studies conducted by Shiller4 and others suggest that stock price
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volatility is greater than fundamentals such as earnings and dividends warrant.
Empirical research has also uncovered a number of efficient market anomalies. There
is, for example, the so-called January effect, the discovery that small stocks outperform
larger stocks in January. As Jeremy Siegel5 explains, the January effect is the only
reason that small stocks have generated greater total returns than large stocks over the
past 70 years. Other calendar anomalies include the September effect (September is by
far the worst month of the year for stock returns and the only month in which stock
returns have been negative) and the day-of-the-week effects (Monday is by far the
worst day of the week for the market). Other studies offer evidence that stocks with low
price-earnings multiples outperform high-multiple stocks. Finally, some studies show
that stocks that sell at a low price relative to book value produce higher returns than
those with high price-to-book multiples.

We now attempt to reconcile the arguments and evidence presented by efficient
markets advocates and their critics. Remember that advocates assert that stock prices
quickly impound all publicly available information in a way that prevents investors from
profiting from known information. Critics typically begin with a different interpretation of
market efficiency. Pointing to irrational and oftentimes uninformed investors, unjustified
stock price levels, and greater volatility than warranted, they contend that stock prices
cannot be “correct.” A conclusion drawn from the anomaly studies is that stock prices
are not only incorrect, but that corrections sometimes materialize very slowly.

But where are the guardians of efficiency, the arbitrageurs? An essential
argument of the efficient markets critics is that riskless hedges do not exist in the real
world because there are no close substitutes for mispriced stocks. As a result,
arbitrageurs can’t correct mispriced stocks. For example, Andrei Schleifer6 observes
that an arbitrageur who believes stocks as a whole are overpriced cannot sell short
stocks and buy a substitute portfolio, since such a portfolio does not exist. So
inefficiencies may exist, they’re just not exploitable. It’s like finding a $20 bill on the
sidewalk only to find that it’s firmly glued to the ground.

A correct price is one that accurately predicts the future. The problem is that
there is no way to know the correctness of current stock prices. In a world of
uncertainty, correctness is an illusion. Nor can we judge the correctness of current stock
prices by subsequent prices. This is because future prices will not be based on today’s
information but rather on an updated set of publicly available information. So when
market pundits declare that today’s stocks are mispriced, odds are that they are doing
so with less information than is available collectively to the market. When they contend
that stocks were mispriced in the past, they typically rely on information that only
became available subsequent to the alleged mispricing. In brief, there is no credible way
to judge the correctness of current or past stock prices.

So we can reject the correctness of prices as a standard for assessing market
efficiency. Where does that leave us? The most fruitful alternative is to return to the
widely accepted and operational criterion for determining market efficiency—whether or
not stock prices represent exploitable opportunities for superior gains. What good are
inefficiencies if investors cannot translate them into superior performance? How easy is
it to exploit these inefficiencies? Here is what Richard Roll, a distinguished academic
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researcher and manager of billions of dollars of investment funds, has to say in an
exchange with Robert Shiller:

“I have personally tried to invest money, my client’s money
and my own, in every single anomaly and predictive device
that academics have dreamed up. . . . I have attempted to
exploit the so-called year-end anomalies and a whole variety
of strategies supposedly documented by academic research.
And I have yet to make a nickel on any of these supposed
market inefficiencies. . . . I agree with Bob that investor
psychology plays an important role. But, I have to keep
coming back to my original point that a true market
inefficiency ought to be an exploitable opportunity. If there’s
nothing investors can exploit in a systematic way, time in
and time out, then it’s very hard to say that information is not
being properly incorporated into stock prices. . . . Real
money investment strategies don’t produce the results that
academic papers say they should.”7

The dismal performance record of active portfolio managers provides more
general evidence of just how difficult it is to beat the market. Once again, we would
have difficulty rationalizing an active investment strategy if we were to end the
discussion here.

Nonetheless, we contend that the expectations investing approach represents a
genuine superior-performance opportunity for active management. We support this
conclusion with three fundamental arguments.

1. Investment research is worthwhile in an uncertain world where the valuation
implications of information are not obvious and are subject to a broad spectrum
of interpretations.

2. Underperformance by active portfolio managers is not an indictment of active
management but rather an indictment of the investment strategies most active
managers employ.8

3. Unlike traditional equity analysis, expectations analysis searches for buy and sell
opportunities by assessing the reasonableness of performance prospects implied
by a company’s stock price.

Investment research

Peter Bernstein, the first editor of the Journal of Portfolio Management and
author of the widely acclaimed Against the Gods: The Remarkable Story of Risk, makes
a persuasive and elegant case for why investment research for active management of
portfolios is worth the effort after all.9 Bernstein contends that the fatal flaw in the
efficient market hypothesis is that there is no such thing as an equilibrium price in the
real world. An equilibrium price is one that all market participants agree is “correct”
based on currently available information.10 With such agreement, there is no reason to
buy or sell. A price that reflects market-demanded returns persists until new information
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arrives and investors revise their expectations. Equilibrium prices can only exist in the
absence of uncertainty.

Investors don’t deal in a world of equilibrium but rather in a sea of uncertainty. In
this uncertain environment, sound investment research may well justify the time and
cost. And those who already engage in active portfolio management have little choice
but to invest in research. While research does not guarantee superior returns, forgoing
research increases the odds of earning poor returns.

The case for active management and investment research rests largely on the
inherently uncertain interpretation of available information. In 1976, Jack Treynor
distinguished “between ideas whose implications are obvious” and those “that require
reflection, judgment, and special expertise for their evaluation.” The latter ideas, he
argued, are “the only meaningful basis for long-term investing.”11 When companies
announce earnings surprises, mergers and acquisitions, the discovery of a new drug,
and a government antitrust action, the long-term valuation implications are rarely
obvious. Investors quickly assess the effects—favorable or unfavorable—on current
price, and they trade accordingly. Not surprisingly, trading volume typically increases
after these announcements. Volatile stock prices and increased trading volume affirm
that investors quickly respond to such information. But what distinguishes the winners
from the losers is not how quickly they respond, but how well they interpret the
information. Different investors interpret the same information in differently, and some
interpretations are better than others.

It is then perfectly rational for stock prices to respond to information with
potentially significant but highly uncertain implications. Stock price volatility and
increased trading volume offer evidence that investors do “efficiently” respond to such
information. This prompts the important distinction between the stock market’s efficiency
in responding to information and the market’s efficiency in interpreting information.
Markets are efficient at quickly revising expectations through the stock price: it is just
that the expectations may be based on investor judgments that turn out to be wrong. So
to be successful, investors must first know how to read expectations and then use the
best available tools to decide whether or not today’s expectations are likely to change.

It is this uncertain interpretation of information that is the springboard of hope for
active management. Bernstein, borrowing from Charles Darwin’s theory of evolution,
describes the unfolding of information over time as a tree rather than a ladder.

“On a ladder, we know precisely where the next step is. A
tree develops branches that in turn develop branches of their
own that in turn develop branches of their own. We have no
advance knowledge of precisely where each branch will
appear, how big it will be, or what its shape will be like. The
growth patterns of a tree describe uncertainty. Anything can
happen. Nevertheless, although the outcome may look
random, each branch is connected to the tree, developed
from the tree, and shares common roots from the tree. Each
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branch, in other words, is an effect that resulted from a
cause.”12

Let there be no doubt about where we stand. Active investing is not for the faint-
hearted. Achieving sustained superior returns is an extraordinarily difficult hurdle for
even the most astute and diligent investors. However, Darwin’s trees greatly encourage
us. We agree with Bernstein’s conclusion that “if events can occur only as a result of
causes, even if the outcomes are uncertain, analysis becomes a worthwhile—indeed
essential—endeavor and information has value.”13 It is best to come to the investment
arena armed rather than unarmed.

But, with the widespread underperformance of professional money managers,
how do we reconcile the argument that some interpretations of information will be better
than others? We address this important question in the next section.

Performance record of active managers

The disappointing performance of actively managed equity funds relative to
market indices is well documented. Charles Ellis14 reports that over three-quarters of
professionally managed funds underperformed the S&P 500 Index for the 25 years
ending 1997. Siegel15 presents data that show that annual return of funds during this
period failed to keep pace with both the S&P 500 and the broader Wilshire 5000 Stock
Index. Actively managed funds also lagged the risk-adjusted performance of the passive
funds that track these indices.

Investment performance is a zero-sum game. For every investor who beats the
market, there must be another who underperforms it. In such a world, we would expect
skilled investors to gain at the expense of the unskilled.

This makes the persistent underperformance of talented, hard-working
professional investment managers with substantial resources at their command all the
more baffling. Bernstein16 adds to the puzzle by observing that since 1984, the top
quintile of professional fund managers beat the S&P 500 by a narrower margin than in
the past while the bottom quintile performers lagged by margins as great or greater than
before. On top of all this, there is less membership stability in the top quintile than in the
bottom quintile. A top-performing manager in one year is not likely to be there the
following year. So there is no reliable way to predict which managers will outperform the
market.

There are two explanations for active investment manager underperformance.
The first is that the costs of active management, including taxes, are significantly
greater than the costs incurred by passive index funds. The second is that the
incentives of active managers are not aligned with the goal of maximizing long-term
risk-adjusted returns for fund investors.

John Bogle, the legendary founder of The Vanguard Group, Inc., underscores the
toll taken by costs by noting that “the surest route to top-quartile performance is bottom-
quartile expenses.”17 Annual equity fund operating and management investment
expenses average about 1.5% of asset value, and range from 0.2% for index funds to
2.2% or more for high-cost funds. Mutual funds typically charge much higher fees than
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do pension funds. In addition, because of high portfolio turnover, mutual funds pay the
brokers that handle their trades activity another 1% or so. With total costs that average
about 2.5% per year, investors only earn 75% of an annual long-term return of 10%.
And this excludes the role of taxes. In contrast, index funds have lower operating
expenses and incur relatively low transaction costs, as they trade sparingly.18

Fund shareholders generally evaluate the performance of institutional fund
managers relative to benchmark indices on the basis of pretax returns. These same
shareholders, however, must account for the taxes they pay on the fund’s dividends and
capital gains distributions. Funds have become increasingly tax-unfriendly as their
portfolio turnover rates have increased over the years. Bogle reports that in the mid-
1970s fund turnover averaged 30%, implying a holding period of just over three years. 19

Today the turnover rate is nearly 90%, which means that, on average, managers are
holding stocks for just over one year. In contrast, index funds have turnover rates that
average around 20%, which generate a smaller amount of taxable capital gains
distributions. Bogle estimates that the annual 14% return generated by the average
equity fund over the past 15 years would be reduced to only 10.8% after taxes.

Investors are forced to forego the benefits of deferring taxes when funds are
closed or merged out of existence. During the 1990s, an astounding 5% of funds
disappeared each year. Finally, investors themselves contribute to tax-inefficiency by
selling their fund holdings too often. Investor holding periods declined from 14 years in
the 1960s to an average of 30 months in 1999. Shareholder redemptions can force
funds to liquidate some of their holdings, triggering capital gains and further tax liabilities
for its shareholders.

In summary, the underperformance of active managers is even more
disappointing when tax considerations are taken into account. Index funds enthusiasts
have powerful evidence on their side. So why does this underperformance persist? If
the stock market is efficient, why do investors with the best training and resources
underperform those with less advantage? If there are pockets of inefficiency, why don’t
the advantaged exploit them at the expense of the less advantaged? For answers, we
need to examine the financial incentives of professional investment managers.

Let’s begin by establishing reasonable performance standards for institutional
investors. Logically, a majority of them cannot outperform the market over the long run,
since collectively they are a large part of the market. But managers do worse than if
they were investing by chance. If they were selecting stocks by chance, we would
expect about half of them to beat their target indices. Based on the historical track
record, only one of every four active managers beat index funds. The odds of any single
active manager outpacing the benchmark index fund over the long term are narrow
indeed. The growing recognition of these odds has probably triggered the heightened
interest in index funds and the increased popularity of individually managed portfolios.
Greater index fund participation may also reflect the fact that many investors are
perfectly satisfied to earn broad market returns rather than face the risks associated
with trying to outperform the market.
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There is no escaping the fact that professional money managers are performing
well below reasonable expectations. Why? While we cannot be certain, the most
plausible explanation lies in the apparent financial incentives of fund managers.

Fund managers widely suffer from what we call “benchmark addiction,” or what is
more commonly called tracking-error risk. Institutional clients evaluate fund results
relative to a benchmark, most often the Standard & Poor’s 500 Composite Stock Price
Index. Moreover, this evaluation takes place every quarter. Thus, fund managers focus
on short-term relative performance. In light of this, they are hypersensitive to any
deviations between their returns and those of the index—tracking-error risk. Managers
fear that if they underperform the benchmark, they must not only rationalize such
performance every three months but that it may also lead to their dismissal. In this
environment, a fund manager’s preoccupation with short-term returns relative to the
S&P 500, rather than maximizing risk-adjusted long-term returns, is not surprising.
Working in their own financial interests, fund managers prefer the safety and continued
rewards of sticking close to the index to the more risky strategy of trying to generate
superior long-term returns. If they fail to achieve acceptable benchmark performance in
the short run, they may be dismissed and have no opportunity to achieve long-term
superior returns. It is hard to argue with fund managers who choose a low-risk, high-
reward strategy. It is rational and perfectly consistent with the way they are evaluated
and compensated. Unfortunately, it leads to a fundamental conflict between the real or
perceived interests of fund managers and the long-term interests of fund shareholders.
Economists call this an agency cost.

Benchmark addiction can also affect which stocks a fund manager chooses to
include in the portfolio and the weight given to each. Fear of underperforming the
benchmark index shifts the investment focus from searching for mispriced stocks to
structuring a portfolio with expected returns within tolerable limits of the index return.
Portfolio managers who advertise their funds as actively managed but instead closely
mimic their target indices are commonly referred to as closet indexers. Authoritative
observers agree that closet indexing is pervasive.

Since investors typically compare fund returns with those of competing funds,
managers are also reluctant to buy stocks that are not widely held, even if they promise
superior risk-adjusted returns. The fast turnover of stocks needed to align the portfolio
adds to trading costs, making it even more difficult to match or beat the results of lower-
cost index funds.

A final constraint to achieving superior returns is approximating the degree of
diversification and the stock weightings of the benchmark index. As Bernstein and
others have observed, managers cannot expect to outperform without making some
concentrated bets that lead to less diversification and different weightings from the
benchmark fund. For benchmark-addicted managers, this is a personally risky strategy
because while it may beat the benchmark in the long run, it may also fall substantially
behind the benchmark in the short run.

Index funds and closet indexers reduce portfolio risk through diversification. But a
widely diversified portfolio is anathema to stock picking. Warren Buffett’s focus-investing
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approach stands in direct opposition to those who broadly, and blindly, diversify. The
essence of focus investing can be summarized as follows:

“Choose a few stocks that are likely to produce above-
average returns over the long haul, concentrate the bulk of
your investments in those stocks, and have the fortitude to
hold steady during any short-term market gyrations.”20

Buffett views diversification as protection against ignorance—the logical province
of those who do not know how to analyze businesses.

Like all investors, those who embrace expectations investing must start with an
investment policy. An investment policy defines what percentage of a portfolio is
allocated to stocks, whether or how frequently that allocation changes, and the extent to
which the stock portfolio can take aggressive positions in individual stocks or sectors.
Once an investor sets an investment policy, the expectations investing approach
optimizes the stock selection process.

Before going on to explore the promise of expectations investing, let’s briefly
review the basic argument presented so far. We began with the hopeful observation that
investment research can be worthwhile because the valuation implications of
information are often not obvious and therefore subject to varying opinions. We then
faced the sobering reality that active portfolio managers typically underperform passive
index funds. An examination of their financial incentives leads us to conclude that their
underperformance is not an indictment of active management but rather the investment
strategies that active portfolio managers employ. We now turn to examine the potential
of expectations investing.

Expectations investing

For investors seeking to replicate broad market returns, low-cost index funds are
the obvious choice. For those hoping to beat the market, funds overly concerned with
tracking-error risk are not the answer. We offer expectations investing as a new
approach. While expectations investing is a significant departure from traditional equity
analysis, it is designed to improve the performance of individuals and professional
managers willing to pursue the opportunities that only actively managed portfolios
provide.

Expectations investors have no practical need to engage in a debate about
overall market efficiency. They are interested only in unearthing mispricing opportunities
for specific stocks. Judicious expectations investors always begin with the assumption
that the market price is a reasonable price. They then profile the consensus
expectations implied by a company’s stock price to assess whether it might be
undervalued or overvalued. Expectations investors can then buy or sell only after
careful research satisfies them that a sufficiently attractive mispricing opportunity exists.

Expectations investing is a promising superior-return investment approach for a
number of reasons. First, unlike closet indexing, expectations investing is an
economically sound stock selection process, not a portfolio structuring technique that
aims to track a benchmark index. As a consequence, investors can use expectations
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investing to pursue maximum risk-adjusted returns. Second, unlike traditional equity
analysis, which employs unreliable accounting-based metrics such as historical or near-
term earnings as value benchmarks, expectations investing uses the discounted cash
flow model—the essential pricing mechanism for valuing assets in well-functioning
capital markets. Third, expectations investing removes the burden of having to forecast
long-term cash flows. Instead, it looks for robust buying and selling opportunities by
anticipating meaningful changes from today’s consensus cash-flow performance
expectations. Fourth, expectations investing invokes demanding hurdles, including tax
considerations, before a stock is bought or sold. As a consequence, portfolio turnover is
relatively low. Low turnover translates into lower transaction costs and taxes. Finally,
superior returns go to those who are best prepared to evaluate the longer-term
implications of uncertain information subject to alternative interpretations. In other
words, expectations investors operate comfortably in a forest full of Darwin’s trees.
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Performance measurement

Few topics spur more animated conversation in the institutional investment
community than performance measurement. The main purpose of performance
measurement is to gauge the skill of the investment manager. Specifically, the purpose
is to assess whether portfolio returns above or below the chosen benchmark are
properly attributable to skill. Individual investors are equally interested in assessing their
results.

Evaluating performance is no easy task. Calculating the difference between a
realized return and a benchmark return such as the S&P 500 is relatively
straightforward. However, the simplicity of the calculation can promote a false and
misleading sense of security. Here’s the dilemma. Performance measures must be
timely to be relevant for client decisions about retaining versus replacing investment
managers. However, it takes many years before it is possible to tell whether the results
were obtained by skill or by luck. The shorter the performance evaluation period, the
greater the chances of sampling error—the risk that sample results differ from the “true”
long-term results. Statisticians estimate that it takes at least 40 years to confidently
determine that returns from a specific portfolio are attributable to skill rather than to
chance. In the interim, it is proper to interpret performance statistics as probabilistic
approximations of true results. As Ellis21 concludes, by the time performance statistics
are good enough to act on, the time for action is long past. Despite the limitations of
investment performance measures, it is reckless to abandon them and fly blindly. Both
institutional and individual investors must periodically address the “how am I doing?”
question. Probabilistic estimates are better than no estimates.

Before attempting to assess the skill of investment managers, it is important to
establish that they are operating according to an agreed upon investment policy. Ellis
characterizes investment policy as “the linkage between your long-term objectives and
daily work of your investment manager.”22 He suggests three important policy issues.
The first is the level of market risk to be taken. This is an asset allocation issue and
addresses the question of what percentage of the portfolio should be invested in stocks.
The second issue is whether the level of market risk is held constant or varied as
markets change. The third issue is the extent to which the portfolio may take aggressive
positions in individual stocks and sectors.

Assuming that investment managers follow the prescribed policies, the purpose
of performance measurement is to assess their skill. Let’s begin with the closet
indexers. They choose to closely mirror the benchmark rather than to maximize risk-
adjusted returns. Closet indexers may have skill but, if they do, their investment strategy
is designed to hide it. Consequently, performance measurement is useful if only to show
the futility of their strategy relative to lower-cost index funds.

What about investment managers hired to pursue maximum long-term returns
using an approach such as expectations investing? If investment policy gives managers
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free rein to invest across market sectors, then a broad market index such as the S&P
500 or Russell 2000 is an appropriate benchmark. For investment managers hired to
invest in a particular sector or industry, the best benchmark is an index for that sector,
or the performance of funds with similar investment objectives. Institutional clients, such
as pension funds that hire multiple managers to run their funds, must ultimately evaluate
overall performance at the portfolio level. A majority of managers outperforming their
peers (who invest in the similar sectors or style categories) is no consolation if heavily
weighted sectors or styles underperform the market. So in spite of hiring successful
investment managers, the overall return of the fund’s portfolio may still underperform
the market.

The choice of an appropriate benchmark is essential to meaningful performance
measurement. Even more important is how that benchmark is used to evaluate
performance. Funds obsessed with quarterly results relative to the benchmark induce
investment managers to pursue closet indexing rather than maximum long-term returns.
If the client focuses on the short term, portfolio managers will invest for short-term
results even if investment policy emphasizes a long-term orientation. Even the best-
intentioned investment policies are jettisoned when short-term underperformance
threatens the perceived tenure of managers. In brief, aligning the interests of managers
and owners is central to the value-creation process in investment organizations as well
as in corporations.

Performance measurement for the individual investor follows the same guidelines
as those for institutional investors. Investor objectives and risk tolerance drive the most
appropriate investment policies, which in turn determine portfolio decisions. Appropriate
benchmarks are those that best mirror the scope of the investor’s portfolio. For
example, for investors who choose to limit their holdings to relatively large-capitalization
stocks, the S&P 500 is a better benchmark than the Russell 2000.

It is always tempting for investors to focus on the successes and failures of
individual stocks. But to assess their skill as stock pickers, individuals should focus on
the performance of their portfolio rather than on individual stocks. Finally, and most
important, remember the longer the period that performance is evaluated, the more
confidence individuals can attach to the significance of their performance. Drawing
serious inferences from just a year or two of performance statistics is bound to
undermine longer-term objectives.

Unlike professional investment managers, individuals need not fear termination
by others. However, individuals who manage their own portfolios wear two hats. They
serve both as investment managers and clients. If in your client role you evaluate
performance through a short-term lens despite articulated long-term objectives, you will
induce short-term behavior in your investment manager role. Just as with institutional
investors, how you evaluate performance will drive investment strategy and results.
Investors who panic when they underperform their benchmarks in a given quarter or
year are no less benchmark-addicted than professional managers. As will become
clear, those who wish to pursue longer-term investment approaches such as
expectations investing have to overcome benchmark addiction.
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Performance measurement remains vital, even if it is difficult to implement.
Investment policy is an important starting point in determining an appropriate portfolio
for an individual. The complexion of the portfolio, in turn, dictates an appropriate
benchmark for measuring performance.

We can now define superior performance as generating better returns than an
appropriate benchmark over a sustained time period. A minimum of a three- to five-year
horizon is appropriate for long-term investors. But make no mistake: the term “superior
returns” is a probabilistic statement. The only way we can increase our confidence in
performance measurement results is to lengthen the time over which we assess
performance.
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• Since the end of November, earnings estimates (based on our
internal estimates) for the Nasdaq 100 in 2001 have been trimmed
an additional 6%, following a substantial 8% decline from March
2000 and November 2000.

• Expectations for future earnings growth rates have dropped to
16.1% currently, well below the 18.5% rate implied by the November
composite and the over-21% rate in March 2000. This is by far the
most important driver of value. We estimate that over 50% of the
Nasdaq’s three- and 12-month decline stems from this moderation.

• We figure that the discount rate has increased about 25 basis
points, to roughly 14.5%, since the end of November. Given the
general concerns about the sector, it is no surprise that investors
require a higher return to participate in it.
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Executive Summary

The Nasdaq’s 20%-plus tumble since the end of November and near 60% plunge
over the past 12 months has left many investors wondering what happened and,
more importantly, has sparked animated debates about the future. We believe
our proprietary valuation work offers unique insight into current market
expectations and the revisions in those expectations over the past three and 12
months. Further, our tools provide investors with the necessary calibration and
sensitivity analysis to make forward-looking investment decisions.

• Value is driven by the future cash flows discounted to a present value at an
appropriate discount rate. We can segregate cash flow forecasts into three
pieces: a base level of earnings, future growth in earnings, and reinvestment
needs. Given that the Nasdaq 100 is largely comprised of capital efficient,
knowledge-based companies, capital efficiency plays a very limited role in the
sharp revisions in expectations. However, base earnings, as well as
anticipated earnings growth and discount rates, are all worthy of discussion.

Figure 1
Nasdaq 100 Nosebleed: Lower Estimates, Lower Growth Expectations,
Higher Required Rate of Return

CREDIT FIRST

SUISSE BOSTON

March 31, 2000 November 30, 2000 ###

Income Statement Data:
Fiscal Year (Income statement date): 2001 2001 2001

EBITA - NASDAQ Proxy 137,764.3 114,743.1 ####

Business Model Value Creation:

EBITA growth rate: 21.1 18.5

Pretax ROIIC 150.0 150.0 ##

 Note: Aftertax ROIIC 97.5 97.5 97.5

Discounting Mechanism ( Investment Neighborhood):

Required Rate of Return (cost of capital): 12.66 14.25
Value horizon years (from balance sheet date to CAP): 19.0 20.0 ###
C.A.P.    (Duration of value creation): Dec-2019 Dec-2020 ###

Valuation:

CSFB Value-Equation Share Price Estimate: 4395 2518

Price Date: 31-Mar-00 30-Nov-00 ####

NASDAQ 100 Price 4398 2507 ###
 Diff (%) 0% 0% 0%

Decline -43%

NASDAQ Composite 4573 2598 ###
Lower Decline -43%
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108,079.2
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150.0
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1873
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1881
0%

-25%

2118
-18%

Source: CSFB analysis.
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Our analysis shows the following (see Figure 1):

• Since the end of November, analysts have cut 2001 earnings estimates
(based on our internal estimates) about 6%. Earnings reductions account for
less than 25% of the Nasdaq’s fall, by our calculation, over the past three and
12 months.

• Expectations for future earnings growth rates have dropped fairly
precipitously. In March 2000, the expected growth rate stood at just over
21%, by November 2000, that number was about 18.5%. Over the past three
months, the earnings growth rate has come down further, and is now about
16.1%. For the Nasdaq, earnings growth is, by far, the most important driver
of value. We estimate that over 50% of the Nasdaq’s decline is the result of
this reduction. Since most companies in the index are so-called New
Economy companies, and hence capital efficient, they are extremely
sensitive to growth.

• We figure that the discount rate is now roughly 14.5%, up from 14.25% in
November and about 12.7% in March 2000. The higher rate of return reflects
continued investor concern about the sector. This increase is the final 25% of
the index’s drop.

Bulls and Bears

Investors continue to passionately debate over whether or not the market’s
correction is overdone. We believe that the expectations approach frames the
discussion in a very useful way.

The bull case is that better economic growth and/or firmer IT spending fuels an
increase in long-term earnings growth rate assumptions. Relatively modest
increases in the expected growth for the Nasdaq 100 would lead to sharp
appreciation.

The bear case notes that earnings estimates and growth rates remain too high,
and may be subject to further, substantial, downward revision.

Sensitivity Analysis

In order to quantify the impact of these varying views, we provide some sensitivity
analysis:

• A future 10% change in aggregate composite earnings equals a change in
the index of about 9%.

• A one percentage point (100 basis point) change in the expected growth rate
equates to a delta in the index of about 10%.

• A 50 basis point change in the discount rate represents a shift in the index
value of about 7%.
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Figure 2
Sensitivity Analysis
CREDIT FIRST

SUISSE BOSTON Estimated
Market

Fit Sensitivity to 

March 2, 2001 March 2, 2001 March 2, 2001

Income Statement Data:
Fiscal Year (Income statement date): 2001 2001 2001

EBITA - NASDAQ Proxy 108,079.2 108,079.2 108,079.2

Business Model Value Creation:

EBITA growth rate: 16.1 12.0 14.0

Pretax ROIIC 150.0 150.0 150.0

 Note: Aftertax ROIIC 97.5 97.5 97.5

Discounting Mechanism ( Investment Neighborhood):

Required Rate of Return (cost of capital): 14.50 14.50 14.50
Value horizon years (from balance sheet date to CAP): 20.0 20.0 20.0

C.A.P.    (Duration of value creation): Dec-2020 Dec-2020 Dec-2020

Valuation:

CSFB Value-Equation Share Price Estimate: 1873 1301 1544

Price Date: 2-Mar-01 2-Mar-01 2-Mar-01

NASDAQ 100 Price 1881 1881 1881
 Diff (%) 0% -31% -18%

o Growth Rate

March 2, 2001 March 2, 2001
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108,079.2 108,079.2
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2254 2765
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Source: CSFB analysis.

Some additional sensitivity analysis is shown in Figure 2. In times of turmoil, it is
important to go back to basics. Our analysis provides a clear look at the market’s
current expectations for the Nasdaq, and shows where the points of sensitivity lie.
While this is an aggregate view, it provides an important context for
understanding past performance and anticipating the impact of future revisions in
expectations.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager
or co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies
mentioned.
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• Cycles of increasing diversity and extinction are common in the
fossil record. Over time the earth has experienced a steady
increase in biodiversity, punctuated by large-scale extinction
events.

• This pattern of diversity and extinction has been seen over and
over in the corporate record as well. The history of the automobile
and television, as well as the more recent history of the computer
and disk drive industry, all offer evidence of dramatic drops in the
number of active competitors over very short periods of time. The
pattern of dot-com deaths has substantial precedent.

• History shows that companies surviving major industry shakeouts
often post good returns for investors— even in industries with
enormous ongoing competitive pressures.
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Executive Summary

The rise and fall of Internet stocks has created enormous fervor. But the
fundamental question at hand is a simple one: what should investors do today?

We should note at the outset that the Internet is a general-purpose, or enabling,
technology. The Internet is not a substitute for a business model, and does not
constitute a strategy in and of itself.1 By the same token, the boom/bust of the
Internet is by no means a unique phenomenon—we can document the same
pattern in the biological record as well as the annals of American business.

This report contains three main points:

1. The biological record shows that when conditions are suitable, there is a
sharp increase in speciation—that is, the number of species—generally
followed by significant extinction. As ecological opportunities arise, species
rush to fill them. Only after the space is filled does the methodical force of
evolution winnow the population. One of the best-documented examples is
the Cambrian Explosion, which took place roughly 550 million years ago.
Business, like biology, is a messy affair: In the absence of the “great capital
allocator in the sky”, the path to long-term efficient capital allocation is littered
with excesses and inefficiencies.

2. The boom/bust cycle has played out many times in American business. The
automobile, television, disk drive and personal computer industries are but a
few examples. Here again, a new industry spawned substantial variation and
innovation, but only the “fit”, or lucky, companies survived. The Internet has
followed this pattern almost perfectly.

3. Investors that purchased baskets of “survivors” have fared reasonably well.
The essential point for investors is that buying companies that have survived
a major extinction event increases the odds of investment success even in
industries with enormous ongoing competitive pressures.
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From Biology to Business to Shareholder Benefit

“The Cambrian Era — 550 million years ago. It's the time when single-celled life first
transitioned into multi-celled life, and every experiment of life — in every form and shape
— was tried. What you had was the greatest rate of speciation ever seen, but it was also
the greatest rate of extinction the planet has ever seen. I think that's exactly what you see
going on here. Every experiment [on the Internet] is getting tried. Many of them are
going to succeed, and many of them are going to fail.”

-Jeff Bezos2

Biology

Want to get a good sense of the boom/bust cycle in business? Gain some insight
into the recent Internet bubble? Our prescription is simple: set up an appointment
with your favorite paleontologist. As it turns out, there is a lot we can learn by
studying the fossil record, where increases in the number of species and
subsequent extinction are commonplace. In fact, this pattern provides an
important lesson: Business, like biology, is a messy process. In the absence of
the “great capital allocator in the sky”, the path to long-term efficient capital
allocation is littered with excesses and inefficiencies.3

One of the most vivid and well-documented examples of boom/bust in the
evolutionary record is the Cambrian Era. What we know is that an enormous
increase in the biodiversity of life occurred roughly 550 million years ago
(scientists still debate the exact enabling factor) followed by a large-scale
extinction event. And this cycle of increasing diversity and extinction has
persisted over the last half a billion years, resulting in dramatic evolutionary
swings.4 Figure 1 shows the pattern of boom and bust during the Cambrian,
illustrating an enormous increase in genera followed by high extinction.

Figure 1
Speciation & Extinction
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Source: A. Hallam & P.B. Wignall, “Mass Extinctions And Their Aftermath”

The pattern plays out time and time again. Either an external force (e.g., change
in the environment) or an autocatalytic process prompt an explosion in the
number of biological forms.5 These new species fill a previously empty space—
they are biological innovations. But then the forces of evolution the take over, and
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winnow down the successful species based on a combination of fitness and
happenstance.6 Is it bad genes or bad luck? It is undoubtedly a bit of both.7

Business

As it turns out, the business record smacks of the paleontological record. An
enabling, or general-purpose technology, comes along and spawns a period of
substantial innovation. In turn, the different “body types” compete and the less
effective ones go out of business. The resulting pattern is a sharp upswing in the
number of companies in the industry, following by a sharp downswing.

This pattern has played out over and over in the business world. Take two giants
in the annals of American industry—the automobile and television (see Figure 2).
In both cases investors allocated capital liberally in the early phases, as each
industry’s growth potential was positive but uncertain. But both saw steep
declines in the number of competing firms over time, especially when the industry
gravitated around major design innovations.8

Figure 2
The Decline of Firms
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Source: James M. Utterback, “Mastering the Dynamics of Innovation”.

The more recent histories of the disk drive industry and the personal computer
industry (Figure 3) show the same pattern, albeit over a much shorter time
frame.9
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Figure 3
More Decline
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Importantly, the extinction of many competitors often occurs while the industry’s
aggregate sales growth continues to rise. This provides some hint about the
potential success of those companies that survive. Figure 4 shows the same
extinction patterns in Figure 3, but superimposed on industry sales figures.

Figure 4
The Personal Computer and Disk Drive Industry
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With this pattern in mind, we turn to the Internet. The Internet, arguably the
greatest enabling technology that has come along, spawned a huge number of
“inventions”—most of them questionable. But in the business landscape just as
the biological landscape, it is difficult to know, a priori, which companies (species)
will succeed or fail. While “inefficient”, the biological and business solution is to try
out lots of alternatives and see which ones survive.

The population of Internet companies is following the same pattern that we’ve
seen in industry time and time again. At the very least, 210 Internet companies
failed last year, with an additional 49 failing in January of 2001 (see Figure 5).10 If
this latest capital allocation cycle was indeed a mania—as many observers
contend—then it’s a pattern that occurs consistently and often in American
economic history. 11 Investor sentiment has mirrored this phenomenon: the initial
euphoria that surrounded the industry has yielded to the prevailing pessimism.
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Figure 5
Internet Failures
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Source: WebMergers.com, CommScan and CSFB analysis.

In addition to an explosion in the number and variety of competitors, the early
phases of an innovation launch often see detonation in the market value of public
firms. To illustrate, Figure 6 shows the remarkable similarity in price to sales
ratios for the illustrated biotechnology and Internet indexes.12

Both industries had uncertain adoption rates and impact on their end markets. In
the early phases, every company seemed a potential winner, with large yet
uncertain market growth. Only the time frame is different: it was 1990-1991 for
the biotechnology companies, and August 1999 to the present for the Internet
companies.

Both indexes swooned as the industry’s financial statements failed to show
demonstrable progress, dimming the initial tide of enthusiasm. The reality of the
drug discovery and distribution process sobered biotech investors, while Internet
expectations for Internet enthusiasts were tempered by the dubious traction of
new business models. However, for most investors the Internet “mania” is a more
vivid example of excess not only because it was more recent, but also because
its rise came faster and its fall came harder than previous boom/busts.
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Figure 6
Valuation of Biotech and Internet Industry
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Pundits often deride the boom/bust phenomenon as “wasteful” and speculative
even though it provides the necessary platform for future growth.13 Business
failure and consolidation is the result of companies unable to keep pace with an
accelerated pace of technological change. However, at the end of the process a
handful of super competitors emerge, which continue to dominate the industry.
For example, both the disk drive and personal computer saw brutal competition
as they matured, but the select few that managed to survive went on to create
satisfactory, if not significant, shareholder value.14

Leading companies emerge from the crucible of intense competition equipped
with products and processes that can keep them a step ahead of their
competition. These companies often prosper for many years following the critical
point in the industry shakeout.

Survivors—Shareholder Benefit

Investors are wise to look around for survivors at the end of a bust, because it is
possible to generate attractive shareholder returns by holding a portfolio of
surviving companies.

For instance, an investment in the twelve hard disk drive original equipment
manufacturers that survived at the beginning of 1985 (after the first drop-off in
competitors), held until June of 2000, resulted in an annual compound return of
11%. In 1994 many thought that disk drive companies were the untouchables of
the investment world.15 Although not a market beating performance, the stocks
achieved the return despite the fact that only 25% of the 12 firms survived in their
original form over the investment period!
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Figure 7
Disk Drive Survivors

Market Capitalization (000)
Company 12/31/84 6/30/00 History

Miniscribe $51,720 Bankrupt assets purchased by Maxtor
Masstor $51,786 Bankrupt
Rodime $53,095 Licensing patents only
Iomega $106,068 $1,100,000 Ongoing
Cipher Data $298,056 Acquired by Archive Corporation
Computer Memories $35,685 Acquired by investory group
Onyx + IMI $14,399 Acquired by Corvus Systems Inc.
Seagate $220,795 12,000,000 Ongoing
Quantum $199,836 Split into two tracking stocks
DSS (Quantum) $1,400,000 Ongoing
HDD (Quantum) $888,000 Ongoing
Micropolis $43,826 Purchased by Singapore Technologies
Priam $77,682 Bankrupt assets purchased
Tandon $304,710 Assets purchased by Western Digital

Total $1,457,658 $15,388,000

Source: “Capital Market Excesses and Competitive Strength,” Journal of Applied Corporate Finance.

Further, despite the brutal competition in an industry with little sustainable
competitive advantage, investors would have generated a 21% compounded
annual if they had sold their “winners” at peak prices. (See Figure 7).

A less extreme example is the personal computer industry. Notwithstanding a
steep decline in the number of competitors by the end of the 1980’s, see Figure
4, a basket of public company “survivors” yielded a compound return of 12%
since 1989 (see Figure 8).16 Selling the winners at their peak would have resulted
in a 23% compound annual return. Again, this return is in the face of enormous
change, with many firms changing hands or exiting the computer manufacturing
business.

Figure 8
Personal Computer Survivors

Market Capitalization (000,000)
Company 1/1/89 1/1/00 History

IBM $72,166 $149,122 IBM
Tandem Computers $1,610 $4,044 bought by Compaq
Sun Microsystems $1,194 $89,712 SUNW
Apollo Computer $311 $469 bought by Hewlett Packard
Prime Computer $894 $237 bought by JH Whitney formed company
Hewlett-Packard $12,526 $62,431 HWP
MAI Basic Four $74 $3 changed to MAI Systems Corp. AMEX: NOW
Digital Equipment $12,473 $8,357 DEC was bought by CPQ
Wang Laboratories $1,385 $1,370 Chapter 11 reorganization in 1993
Compaq $2,327 $25,585 CPQ
Cray Research $1,861 $618 sold to Silicon Graphics
Apple Computer $4,967 $4,996 AAPL
Intergraph $1,167 $297 INGR
Unisys $4,441 $4,578 UIS
Dell $133 $62,600 DELL

Total $117,528 $414,419

Source: Interactive Data & CSFB analysis.
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The essential point for investors is that even in industries with enormous ongoing
competitive pressures, buying companies that have survived a major extinction
event increases the odds of investment success.

Although there are important differences between disk drive firms, computer
manufacturers, and Internet companies, we think the above analysis is
informative. Often when the capital markets greet an innovation, there is a period
of euphoria—“the Next Big Thing.” After an inevitable reversal, the hard work
phase settles in. With respect to Internet related businesses we have entered the
hard work stage where investors are in “show me” mode. Now that the Internet
industry has imploded, history and analogy suggest that it is time to sift through
the rubble and place bets on the survivors.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager
or co-manager of a public offering of securities for or makes a primary market in issues of any or all of the companies
mentioned.
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An Epistemological View of Valuation
Whether the stock market is booming or swooning, valuation is an integral part of
fundamental analysis. Yet investors generally discuss valuation on a very superficial
level. Valuation discussions, if they can be so termed, usually surround which rule-of-
thumb (e.g., price/earnings multiple) to use and the appropriate level of that rule of
thumb (e.g., the P/E should be 24). Here we attempt to address some of the harder
issues surrounding valuation. In particular, we seek to answer some basic questions:

• What is the central role of valuation?

• What can we say, and not say, about the certainty of the valuation process?

• What analogies can help us understand how the market sets price?

• What does empirical evidence tell us?

• Why isn’t the theory accepted in practice?

Valuation defined
Investing entails committing money today in order to gain a future financial return.
Valuation is the mechanism by which investors trade cash today for future claims on
cash flows. Investment industry luminary John Bogle says it more eloquently: “The
purpose of any stock market…is simply to provide liquidity for stocks in return for the
promise of future cash flows, enabling investors to realize the present value of a future
stream of income at any time.”

This simple point is packed: it tells us that the combination of price (for a publicly traded
security) and the valuation mechanism provide potentially useful insights about the
market’s expectations for magnitude, timing, and riskiness of future cash flows.

A brief diversion: it is important to clearly understand the distinction between price and
value. Price reflects the collective expectations of investors. Value, if it is to be logically
distinct from price, implies that an investor believes something different than what the
market believes. In order for investors to have a firm grasp on where and why their
views are different than the market, it is important that they understand where the
market stands.

What do we know? What don’t we know?
At the end of the day, we can prove very little about valuation. The reason is simple:
stock prices (and the inputs that derive them) reflect investor expectations. Changes in
investor expectations, in turn, largely dictate total shareholder returns. Investors often
ask whether a particular financial measure (insert your favorite—cash flow, return on
capital, earnings) correlates strongly with total shareholder returns over a particular time
period. The answer is generally a disappointing “no”, because no single financial
measure can thoroughly capture a set of expectations. Any direct link between price a
particular financial measure is likely to be ephemeral.

Think of it this way: We can best describe shareholder returns from time A to time B as
the change in expectations from time A to time B. And while a company’s financial
performance during that time frame may influence the expectations set at time B, the
market is always looking forward.
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If expectation revisions largely dictate stock price movements, is it possible to
intelligently decipher those expectations? Or, more to the point, what expectations do
stock prices reflect? Sales growth? Earnings? Cash flows?

Even the most ardent finance theorist struggles with this answer. But scientists
frequently use a technique that applies here. When trying to understand a complicated
system, scientists often start by looking for a similar, but simpler, system. Understanding
of the simpler system can provide useful insights about the workings of the more
complicated system.

A scientific approach
Want to understand human neuroscience? Start with the Caenorhabditis elegans, a
common worm. Scientists have mapped all of c. elegans’s 302 neurons, providing them
with the cellular basis of the neural computations that underlie behavior. Interested in
genetics? Turn to Saccharomyces cerevisiae. Scientists decoded the complete genome
of this common yeast years ago, allowing for a clearer understanding of gene action and
interaction. In both cases, the simpler system provides critical clues for how to think
correctly about its more complicated counterpart.

Investors can do the same exercise to understand stock valuation. A simpler and
analogous system is the bond market. The bond market, just like the stock market,
places a price today on a stream of future economic claims. But bond issuers, unlike
equity issuers, are contractually obligated to make timely payments on their coupons
and principal. As a result, bond market valuation is clear-cut: the value of a bond today
is the present value of future cash flows. To value bonds, you need to answer three
questions:

1. What will the cash flows be?

2. When will I receive them?

3. How risky are they?

For bonds, issuers must specify the answers to two of these three questions (magnitude
and timing). Beyond the issue of defaulting on these obligations, the degree of risk and,
hence, expected return is the primary issue for investors to weigh.

If indeed investors value bonds by discounting future cash flows, it stands to reason that
they value stocks—a junior financial claim—in the same fashion. However, there is a big
difference between stocks and bonds, because companies do not specify the timing and
magnitude of cash flows for stocks (even dividends are, at best, a quasi-contract). So
answering the three questions above is inherently more difficult. The whole valuation
process is more uncertain. But this uncertainty does not obviate the basic mechanics of
valuation. It’s all about the present value of free cash flow.

Just the facts
We can now go one step further, and consider whether or not the empirical research
supports this observation. As it turns out, the evidence is quite clear. Specifically, we
can summarize the relevant elements of the literature in three statements:
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1. When reported earnings per share and cash flow diverge, the market follows the
cash. It is possible for companies to increase their reported earnings but not
increase shareholder value. This can occur when a company makes an incremental
investment at a rate below the cost of capital. One example is an EPS-accretive
acquisition that is net-present-value negative.

2. There is a trade-off between risk and reward (i.e., high risk equals high reward, low
risk equals low reward). This relationship seems particularly pronounced across
asset classes.

3. The stock market reflects expectations for long-term cash flows. It often takes ten or
more years of future cash flows to justify a company’s current stock price.

Building on first principles, we can now strongly suggest that stock prices reflect
expectations for future long-term cash flows. While most investors do not find reason to
quarrel with the above language, they may claim that the logic is theoretical. Since the
real world is a lot messier than the theory, the argument goes, investors have to back
away from this theoretical approach.

Good theory, limited practice
Specifically, the reasons investors fail to embrace a discounted cash flow model fall into
two broad camps. The first is based on a distrust of a discounted cash flow model itself.
The argument is that certain inputs, such as the cost of capital and terminal value, are
critical from a practical standpoint (i.e., small changes in these variables lead to large
value swings) but poorly specified from a theoretical perspective.

The second camp expresses skepticism about the ideal of discounted cash flow given
that most investors use multiples to determine value. More bluntly, this group asks, “how
can the market ‘get’ discounted cash flow when so few investors actually use it?”
Neither objection holds up to careful scrutiny.

The retort to the first objection—distrust of the model—has two parts. To begin, practical
hurdles do not undermine the logical case of how to value a stock. That the capital asset
pricing model is an imperfect representation of risk does not mean that an investor can
neglect risk and reward. That our understanding of sustainable competitive advantage is
incomplete does not mean that we can neglect a company’s value growth duration.

There are ways to circumvent this garbage-in, garbage-out problem. The best, we
believe, is to take the stock price and work backwards; reverse-engineering the
expectations needed to equate to the current price. This decoding of prices allows
investors to read the mind of the market using the language of the market. Investors
than then intelligently judge whether or not the market is too optimistic or pessimistic.

The next response to discounted cash flow model distrust is to consider whether or not
there are viable alternatives. Most valuation work in the financial community is based on
multiples—multiples of sales, EBITDA, earnings or book value. But investors must
recognize the simple fact that multiples are not valuation, multiples are a shorthand for
the valuation process. No investor should ever confuse the two.

Shorthands in general have the virtue of saving their users time. But shorthands are
also, by definition, more crude than the reality they seek to represent. That many
investors are comfortable with multiples but uncomfortable with discounted cash flow
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reflects cognitive dissonance. The simplicity of multiples is a sign of inaccuracy, not
accuracy. As Keynes said, “It is better to be vaguely right than precisely wrong.” The
difficulty of creating a sound discounted cash flow model reflects the uncertainty
inherent in corporate cash flows, not a flaw in the analytical approach.

In short, the practical challenges is using a discounted cash flow model do not weaken
its theoretical and pragmatic value. Indeed, the alternatives to a discounted cash flow
framework inevitably represent a step away from economic reality.

The second objection—how the market “gets it”—appears on the surface to be more
profound. It does not seem to make sense to assume that the market follows a
discounted cash flow approach, either in theory or practice, if so few investors use the
model. In the bond market, which we held up as analogous, investors really do use a
discounted cash flow model. But for the stock market, detailed valuation approaches are
the exception, not the rule.

There are two possible responses to this objection. The first, while insufficient, is the
standard answer in finance circles. It is based on the idea that stock prices are set at the
margin. So average investors don’t matter since they are price takers. Rather, the
marginal price setter is the key. As the theory goes, the marginal price setter (think
Warren Buffett) indeed does use a discounted cash flow model. Since the marginal
price setter is effectively leading the other presumably less sophisticated investors,
stock prices adhere to the discounted cash flow framework.

This approach has significant intuitive appeal and is sufficiently robust to persuade
many investors of the importance of using a discounted cash flow approach.
Unfortunately, it rests on assumptions that are not realistic: the number of marginal price
setters and the capital they would require are too large to credibly suggest that they
dictate stock market prices. Further, this model doesn’t do an acceptable job explaining
the vagaries of the market—periodic booms and busts that are inconsistent with
standard finance theory.

There is an alternative response that is more persuasive, and is a very important mental
model. The response is based on the idea that the stock market is a complex adaptive
system. We can describe complex adaptive systems—which are ubiquitous in nature—
in three parts. First, there is a heterogeneous group of agents (investors, in this case),
each with evolving decision rules that attempt to anticipate changes in their
environment. Second, the interaction of these agents leads to self-organization—often
called emergence. Finally, the interaction creates a global system (the stock market)
that has properties and characteristics distinct from the underlying agents themselves.
Just as you can’t understand an ant colony by interviewing an ant, you can’t understand
a stock market by interviewing an investor. There is no additivity. The sum is greater
than the parts. Price is a manifestation of myriad investment strategies, time horizons,
and investment beliefs. And, as it turns out, we can say that the collective (i.e., the
market) is consistently “smarter” than the average agent is.

One of the ways to appreciate why the market is so good is to distinguish between the
“problem” and the “solution.” The problem, in the case of the stock market, is how to
determine the present value of future cash flows for all publicly traded companies. The
solution is a how investors go about their task—a collage of technical and fundamental
tacks.
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Think of this problem/solution distinction in the context of a big maze. You are asked to
“solve” the maze—that is, to get from the Start to the Finish. That is the problem. How
you go about it is the “solution”. You might go at this in one of many ways. Your decision
rule might be a little algorithm “two lefts, one right, two lefts, one right, etc.” or may be a
bit less structured “this way looks good.” And your decision rules are likely to evolve.
The important point is that the problem is easier to define than the solution.

As it turns out, scientists have actually done this maze experiment, and found that the
collective “path” of a group of individuals with diverse decisions rules is consistently
shorter—that is, better—than the average individual. Collective maze solving is more
effective than individual maze solving.

So we can now see that the second objection to using the discounted cash flow model
confuses the problem with the solution. That investors use a diverse set of solutions in
no way changes the problem. Indeed, diverse approaches help assure that individuals
solve the problem effectively. Further, it helps explain why empirical studies of the stock
market show that it follows an economic model (collective problem solving) even though
very few individuals adhere to the pure economic approach (various decision rules).

Conclusion
Imagine strolling into a casino. Would you be willing to join a card game and wager your
money, with a hope of winning, if you didn’t completely understand the workings of the
game? Investors that lack a firm sense of valuation are in just such a set of
circumstances.

Valuation is important in fundamental analysis. Thoughtful investors have a firm grasp of
the market’s mechanism, as well as well as what they can and can’t know. We know
that many individual investors with different strategies interact through a market making
mechanism, and that fluctuating prices result. Further, scientists have done experiments
that strongly suggest that the collective derives a better answer than the average
individual. But given that stock prices are a function of expectations, there is no
objective way to determine “right” answer.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager or co-manager
of a public offering of securities for or makes a primary market in issues of any or all of the companies mentioned.
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Executive Summary
Both investors and managers must have a clear understanding of economic returns on
investment to intelligently allocate capital. But the needs of investors and managers are
different. Managers seek to make investments that generate returns above the cost of
capital. Value creation is the guiding factor.

Investors, on the other hand, take a different approach. Their decisions are based on
revisions in expectations for a company’s financial performance. Investors have no
reason to believe that a company generating attractive economic returns will provide
superior returns if the stock market fully reflects the company’s above-average
prospects.

Investors need to be able to measure the economic return on investment that the
market anticipates to calibrate whether or not the expectations embedded in stock
prices are reasonable. Unfortunately, widely used measures do a poor job of capturing
true economic returns on investment.

In this report, we introduce market-expected return on investment (MEROI) as an
important complement to the expectations investing toolkit. MEROI provides a good
sense of where the rate of return performance bar is set.

There are four key points in this report.

1. Traditional measures miss the mark. Most traditional return measures—such as
return on equity, return on invested capital, and return on incremental invested
capital—do not fully capture economic returns.

2. MEROI provides a complete picture of expected returns. MEROI is the internal
rate of return a company is expected to earn on its incremental investments. It
does not rely on sunk costs, but rather captures all operating sources of value
inflows and outflows.

3. A valuable addition to the expectations-investing process. Expectations investing
starts by reading market expectations for a company’s financial performance, and
then applies appropriate strategic and financial tools to judge whether the market’s
expectations are appropriate. MEROI can provide useful context in this judgment.

4. Case study. We use Cisco Systems as an example of this analysis. We first
calculated Cisco’s return on investment for the 1990s (around 20%) and note that
the expected returns embedded in its shares today (June 2001) are approximately
25%. These figures may be useful in determining the attractiveness of the shares.
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Introduction
Finance theory suggests, and everyday experience corroborates, that the present value
of future free cash flows determines the value of a financial asset. Further, most
investors realize that the key to successful investing is to correctly anticipate revisions in
expectations for a company’s free cash flow. But a successful application of an
expectations-based approach requires more than just an appreciation of how the market
values a company, it also requires an understanding of what expectations of future
financial performance a stock’s price currently reflects.

We can distill valuation into three prime components: future cash flows, a required rate
of return, and a period of excess returns (which we like to call competitive advantage
period, or CAP). As it turns out, the stock market dictates the latter two determinants
(discount rate and CAP), so analysts are correct to focus their energy on revisions to
future cash flows.

In turn, we can specify cash flows with two variables that shape business models:
growth in net operating profit after tax and return on investment. Investments are current
outlays that have multiperiod returns. A company’s typical investments include changes
in working capital, capital spending (above and beyond depreciation), and acquisitions.
Growth in net operating profit after tax is a function of sales growth and operating profit
margins.1

Return on investment captures the relationship between a company’s investments and
its future net operating profit after tax. To state the obvious, the higher the return the
better (all things equal), because the less capital a company requires to support its
earnings growth, the more cash available for distribution to claimholders. We focus on
defining the best measure of forward-looking return on investment.

While measuring market-expected returns is conceptually straightforward, investors
rarely do it correctly in practice. This report provides investors with a valuable tool to
measure market-expected returns, which we call market-expected return on investment,
or MEROI. We believe that MEROI is a very useful number in the quest for revisions
in expectations.

The math of MEROI closely follows the concept of corporate return developed by Alfred
Rappaport2, who wanted to demonstrate how corporate executives could measure their
ability to deliver superior shareholder returns. The necessary hurdle was not simply the
cost of capital, Rappaport argued, but rather the rate expected by the stock market. We
tailor the concept for investors.

This report has four parts. First, we compare and contrast various “return” measures.
Second, we provide the intellectual and economic underpinnings of MEROI, and show
how to calculate it. Third, we place MEROI within the context of expectations investing.
Finally, we provide an example of how to use MEROI.
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Estimating Returns on Investment
While news of earnings growth tends to fill the business press headlines, astute
investors recognize the importance of understanding growth in the context of economic
returns. Indeed, growth just amplifies returns. For companies that generate returns
above a required rate, growth is good. For those companies that earn returns below the
required rate growth is bad. And growth has no effect on a business that earns exactly
its opportunity cost.

The real question is how to measure returns. We look at a few of the most widely used
metrics—including return on equity, return on assets, return on invested capital, and
return on incremental invested capital—and show why they come up short in reflecting
economic reality.

Each of these return metrics suffer from at least one of two broad shortcomings. The
first is that they are typically not long-term oriented. Think of an example of a company
that consists of a single project—say, a restaurant. The first day the restaurant is open
for business the return will look awful; the denominator includes the full investment while
the numerator reflects either losses or nominal profits. Fast forward a decade and a
one-day return looks terrific; the restaurant is at peak earnings power and is completely
depreciated. Neither short-term return reflects the long-term economics of the project.3

Second, these return metrics fail to accurately reflect value inflows and outflows
because they rely either on accounting numbers or incomplete economic measures.

We next review the four most widely used metrics.

Return on Equity (ROE)
ROE, defined as net income divided by shareholder equity, probably remains the most
widely used measure of investment efficiency. Despite its popularity, ROE is fraught
with three shortcomings.

1. The numerator of ROE, earnings, is flawed because companies can compute it
using alternative accounting methods.

2. The denominator of ROE, equity, is flawed because it is subject to accounting
vagaries (i.e., share buybacks and FASB 106).

3. ROE mixes operating and financing issues. For example, often a company’s ROE
increases when it increases its financial leverage. Further, any debt-financed project
that generates returns greater than the cost of debt will add to ROE, but may not
create shareholder value.

Historic or prospective ROE has severe limitations in its ability to reflect expectations for
economic returns on investment.4

Return on Assets (ROA)
Calculated as earnings divided by assets, ROA has the same shortcomings as
ROE. It has both a flawed numerator and denominator, and can be affected by
financing decisions.
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Return on Invested Capital (ROIC)
ROIC equals net operating profit after tax divided by invested capital (or, equivalently,
capital employed).5 It is the best of the accounting-based numbers because the
numerator is an economically sound starting point. But the denominator is still an
accumulation of sunk costs, and does not provide insight about the future.

So historical invested capital may be an instructive figure—it provides some sense
of past capital allocation skill—but it does not speak to the future. Investors can try
to sidestep this problem in one of two ways. First, investors can consider changes
in invested capital. This calculation, however, intermingles sunk costs with
incremental investments.

The second alternative is to consider only incremental earnings and investment. These
lead to our final return measure.

Return on Incremental Invested Capital (ROIIC)
ROIIC considers the relationship between incremental investment and incremental net
operating profit after tax. As a result, it is totally forward looking and avoids the problem
of sunk costs. ROIIC generally incorporates a one-year time lag. For example, a 20%
ROIIC would assume that $100 invested this year would add $20 to next year’s net
operating profit after tax.

While ROIIC has substantial intuitive appeal, we believe that its primary and best use is
as a method to estimate future investment needs. It is an inaccurate measure of
economic returns: it overstates economic returns for value-creating businesses
(especially those with long CAPs) and understates economic returns for companies not
earning the cost of capital. As a result of these distortions, ROIIC provides little context
for understanding true economic returns.

Why doesn’t ROIIC approximate economic returns? We’ll save the full explanation until
after we describe market-expected return on investment in some more detail. But here’s
the intuition. A company’s value creation in a given year is a function of two things: the
cash flow it generates and the change in its residual value. You might think of the cash
flow as dividends and the change in residual value as capital gains. ROIIC only reflects
the dividends. Since ROIIC only captures part of the economic picture, it compensates
by being more variant than the more sound market-expected return on investment.

We have now established two central points: understanding returns is important in
understanding value creation, and the most widely used measures do a poor job of
capturing economic returns. We now introduce a more robust framework.
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Market-Expected Return on Investment (MEROI)
The intellectual roots for MEROI are in Merton Miller and Franco Modigliani’s famous
1961 paper “Dividend Policy, Growth and the Valuation of Shares.”6 That paper
demonstrated that a stock is valued equivalently as the present value of future free cash
flows or as the sum of a firm’s steady-state value plus all future value creation.7

While these two methods are mathematically equivalent, they represent very different
analytical perspectives.

That a company’s value is the present value of its future free cash flows is familiar to
most investors, and was set forth in The Theory of Investment Value, a seminal book
written by John Burr Williams in 1938. More specifically, this approach divides corporate
value into two components: the present value of free cash flow during the competitive
advantage period and the present value of the company beyond the CAP (or the
present value of the residual value). Exhibit 1 shows an example of this approach.

Exhibit 1: Shareholder Value
Year 1 2 3 4 5 6 7

NOPAT 100.0           111.0  123.2      136.8     151.8  168.5    187.0     
Investment 73.3             81.4    90.4        100.3     111.3  123.6    

Free cash flow 26.7             29.6    32.9        36.5       40.5    44.9      

PV of free cash flow 24.2             24.5    24.7        24.9       25.1    25.4      
Σ PV of free cash flow 148.8      

Residual value 1,870.4   

Σ PV of free cash flow 148.8      
PV of Residual value 1,055.8   

Corporate Value 1,204.6   

Note: Cost of capital = 10%

Source: CSFB.

The second valuation approach, which is the key to understanding MEROI, takes what
the business is worth today and adds to it future value creation. Rappaport calls the first
term baseline value and the second term shareholder value added (SVA).8 Baseline
value reflects the status quo: it assumes no additional value creation (i.e., future
investments have a zero net present value). SVA, in contrast, captures the expected
value change. For a company to improve its SVA over time, its net operating profit after
tax must increase at a rate that more than compensates for its incremental investments.

There are two ways to calculate aggregate SVA. The first (which we alluded to above
with our dividend and capital gains example) is to take the sum of the cumulative
present value of free cash flows and the cumulative change in the present value of the
residual value.9

Exhibit 2 shows the calculation. As an illustration, year one SVA of $33.3 equals the
present value of free cash flow ($24.2) plus the change in the present value of the
residual value ($9.1). Sum the SVAs from each of the six years of the assumed CAP,
and you get aggregate SVA of $204.6.
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Exhibit 2: Estimating SVA: PV of FCF’s and Change in PV of the Residual Value
Year Base 1 2 3 4 5 6
Free cash flow 26.7 29.6 32.9 36.5 40.5 44.9
PV of free cash flow 24.2 24.5 24.7 24.9 25.1 25.4

Residual value 1,110.0 1,232.1 1,367.6 1,518.1 1,685.1 1,870.4
PV of residual value 1,000.0 1,009.1 1,018.3 1,027.5 1,036.9 1,046.3 1,055.8
Change in PV of residual value 9.1 9.2 9.3 9.3 9.4 9.5 Total

SVA
Shareholder value added 33.3 33.6 33.9 34.3 34.6 34.9 204.6

Note: Cost of capital = 10%

Source: CSFB.

The other method of calculating shareholder value added is the key to understanding
MEROI. Here, we capitalize each year’s change in NOPAT and discount them back to
the present at the cost of capital. We obtain SVA by subtracting the present value of all
the incremental investments over the forecast period from the present value of the
capitalized NOPAT increases in each year of the forecast period.

Here again, the intuition is straightforward: a company generates positive shareholder
value added when the present value of its incremental earnings exceeds the present
value of its incremental investments. This is simply a restatement of the tried-and-true
net present value rule.

Exhibit 3 shows the calculation. We see that present value of capitalized NOPAT
changes is $613.8 and the present value of future investments is $409.2. The difference
between the two ($613.8 - $409.2) equals SVA of $204.6. When SVA is positive, we
know that a company is earning at a rate (or investors expect it to earn at a rate) above
the cost of capital. So we know that MEROI exceeds than the cost of capital.

Exhibit 3: Estimating SVA: Capitalized PV NOPAT minus PV Investments
Base 1 2 3 4 5 6

NOPAT 100.0 111.0 123.2 136.8 151.8 168.5 187.0
∆ NOPAT 11.0 12.2 13.6 15.0 16.7 18.5 Inflows
∆ NOPAT capitalized 110.0 122.1 135.5 150.4 167.0 185.4 Sum
PV ∆ NOPAT capitalized 100.0 100.9 101.8 102.8 103.7 104.6 613.8

Σ PV of ∆ NOPAT capitalized
Outflows

Investment 73.3 81.4 90.4 100.3 111.3 123.6 Sum
PV of investment 66.7 67.3 67.9 68.5 69.1 69.8 409.2

Inflows minus outflows equal Total
SVA

Shareholder value added 33.3 33.6 33.9 34.3 34.6 34.9 204.6

Note: Cost of capital = 10%

Source: CSFB.

Now that we have exposed the intuitive logic behind SVA, we can employ a
mathematical shorthand. As it turns out, discounting the perpetuity value of the change
in NOPAT each forecast year is equivalent to discounting free cash flow for each
forecast year and adding the change in perpetuity value at the end of the forecast
period. We demonstrate the equivalence of these approaches in Appendix 1. This
simplifies the calculation.
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We can now define MEROI as follows:

MEROI is the discount rate that equates the present value of the incremental NOPAT
inflows with the present value of the investment outflows (the outflows are discounted at
the cost of capital).

The market-expected return on investment can be estimated in three steps.

1. Create a discounted cash flow model that reflects a company’s current
stock price.

2. Calculate the present value of future investments discounted at the cost
of capital.

3. Determine the discount rate that equates the present value of the capitalized
annual NOPAT changes with the present value of the future investments.

Let’s walk through an example to illustrate the MEROI calculation.

Step 1: Let’s continue with our six-year discounted cash flow model. (See Exhibit 4.)
We now define the assumptions that underlie the model.

• Year one NOPAT is $100, which grows at an 11% rate.

• Return on incremental invested capital (ROIIC) is 15%. You can check this by dividing
the change in year two versus year one NOPAT ($111.0–$100.0=$11.0) by the year
one investment (73.3). This equals 15% ($11/$73.3=15%).

• The cost of capital is 10%.

• An explicit forecast horizon of six years.

• The residual value equals year seven NOPAT ($168.5*1.11=$187.0) divided by the
cost of capital, or $187/10%=$1,870.4.

Given these assumptions, corporate value is $1,204.6. We’ve made up the numbers
for our illustration. But investors, in reality, will “read” prices and determine what
value-driven expectations are actually built into the current stock price.

Exhibit 4: Discounted Cash Flow

Year 1 2 3 4 5 6
NOPAT 100.0           111.0  123.2      136.8  151.8  168.5  
Investment 73.3             81.4    90.4        100.3  111.3  123.6  

FCF 26.7             29.6    32.9        36.5    40.5    44.9    

PV of FCF 24.2             24.5    24.7        24.9    25.1    25.4    
Σ PV of FCF 148.8      

Residual Value 1,870.4   
PV of Residual Value 1,055.8   

Corporate Value 1,204.6   

Note: Cost of capital = 10%

Source: CSFB.



Where’s the Bar? 12 June 2001

9

Step 2: Calculate the present value of future investments, discounted at the cost
of capital. In this case, the present value of future investments equals $409.2. (See
Exhibit 5.)

Exhibit 5: Present Value of Future Investments

Year 1 2 3 4 5 6
Investment 73.3             81.4    90.4        100.3  111.3  123.6  
Discount Factor @ Cost of Capital 0.9               0.8      0.8          0.7      0.6      0.6      

PV of Investment 66.7             67.3    67.9        68.5    69.1    69.8    

Σ PV of Investment 409.2           

Note: Cost of capital = 10%

Source: CSFB.

Step 3: Solve for the market-expected return on investment. We now seek the discount

rate that equates the present value of capitalized NOPAT with the present value of
investments. We find that, given our assumptions, the MEROI in our example is about
13.5%. (See Exhibit 6.)10

Exhibit 6: Market-Expected Return of Investment

1 2 3 4 5 6
∆ NOPAT in Next Year 11.0             12.2    13.6        15.0    16.7    18.5    
Perpetuity  = ∆ NOPAT/MEROI 81.7             90.7    100.7      111.7  124.0  137.7  

Discount Factor @ MEROI 0.9               0.8      0.7          0.6      0.5      0.5      

PV of ∆ NOPAT/MEROI 72.0             70.4    68.9        67.4    65.9    64.5    

Σ PV of ∆ NOPAT/MEROI 409.2           

Market Expected Return on Investment 13.47%

Note: Cost of capital = 10%

Source: CSFB.

Note that the MEROI of 13.5% is quite different than the ROIIC of 15%. It is important to
note, as we will see in a moment, that the longer the CAP, the more pronounced this
distortion becomes.

Further, quantifying MEROI provides a critical third dimension to understanding
expectations. Analysts can quantify growth, CAP, and MEROI to create the most
complete portrait of expectations that is possible.

Notwithstanding MEROI’s usefulness as an analytical tool, investors must be aware
of some subtleties. First, the calculation embeds the simplifying assumption that all
incremental earnings are the result of incremental investments. Stated differently, it
assumes no changes in the base business economics.11

Second, knowledge-based businesses pose a particular problem for MEROI.
Specifically, knowledge-based companies tend to expense their investments—R&D,
training, marketing—not capitalize them. In arriving at NOPAT, then, the income
statement commingles earnings with investments.
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The solution to this problem is to reclassify certain income statement items as
investments. In doing so, it’s useful to think like an economist. Does the item reflect a
cash flow outflow that will yield incremental earnings in the future? If so, the item is
an investment.
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The Role of MEROI in Expectations Investing
We now place MEROI in its appropriate context within expectations investing. The core
expectations investing process has three steps.12

1. Estimate the market expectations for future cash flows, cost of capital, and CAP that
justify a company’s stock price. It is important to remain agnostic in this step. The
key is to reverse engineer embedded expectations: to read the mind of the market.
Once you have determined the magnitude and sustainability of cash flows that solve
for the price, you can calculate the implied MEROI.13

2. Identify potential opportunities for revisions in expectations. Here, you must apply
the appropriate strategic frameworks to anticipate shifts in the competitive land-
scape. Further, financial tools allow you to understand the impact on shareholder
value when expectations change for the fundamental triggers—sales, operating
costs or investments—allowing you to focus analytical energy. MEROI is a useful
benchmark for expectations: very high or low MEROI may portend revisions
in expectations.

3. Make buy, sell, or hold decisions based on expected value analysis given a range
of potential performance scenarios.

We noted at the outset that the market sets the cost of capital and competitive advan-
tage period. As a result, investors are best served by focusing on potential revisions in
cash flow expectations. MEROI can provide an important reference point, as investors
(including those who use DCF models) often don’t explicitly consider the market
expected return on investment.

Investors and managers can use MEROI to check the reasonableness of embedded
expectations. This prompts some important questions.

• Are expected MEROIs consistent with what the company has earned in the past?

• Is the competitive environment conducive to the expected MEROI? and

• What MEROI does a target price imply?

Economic theory suggests that competitive entry and rivalry are likely to limit the upper
bound of MEROI. Rapid expected growth rates and high MEROIs are fertile grounds for
finding sell candidates.

ROIIC Is Not a Complete Economic Measure
As a practical matter, investors should note that ROIIC becomes more and more
distorted the longer the assumed investment horizon, or CAP. The reason, again,
relates to the sources of value creation. Since ROIIC only measures changes in NOPAT
and doesn’t consider changes in the residual value, it captures less and less of the
aggregate source of value as CAP extends.

Exhibit 7 illustrates this point. The rows represent various CAPs—periods of above-cost-
of-capital returns. The columns span a wide range of ROIICs. The cells are populated
with the MEROIs, a correct measure of economic returns. For example, a 70% ROIIC
for 20 years equates an MEROI of about 24%—in other words, ROIIC overstates the
economic returns by nearly a factor of three.
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Exhibit 7: ROIIC Becomes Less Reflective of MEROI as CAPs Expand
Return on Incremental Investment

5% 10% 20% 30% 50% 70% 100% 130%
CAP 5 years 5.66 10.00 16.76 22.12 30.64 37.50 46.03 53.23

10 years 6.14 10.00 15.43 19.47 25.62 30.44 36.34 41.27
15 years 6.55 10.00 14.57 17.85 22.77 26.59 31.23 35.12
20 years 6.90 10.00 13.95 16.74 20.88 24.07 27.97 31.24

Note: Assumes constant 11% NOPAT growth and a 10% cost of capital.

Source: CSFB.

Exhibit 7 highlights three points.

1. When ROIIC equals the cost of capital (10% in this case), MEROI will also
equal the cost of capital. This occurs when a company has zero anticipated
shareholder value added—future investments equal exactly the cost of capital.

2. When ROIIC exceeds the cost of capital, the ROIIC is always greater than the
MEROI. Further, the degree of distortion increases as the CAP lengthens.

3. When ROIIC is below the cost of capital, ROIIC is always lower than MEROI.

MEROI is also important because it helps reveal where investors need to allocate
analytical energy. Low MEROI companies warrant a focus on capital allocation. For
companies with high MEROIs, growth is generally the most important factor in
anticipating revisions in expectations.



Where’s the Bar? 12 June 2001

13

Case Study
Investors can best use market-expected return on investment to assess the reasonable-
ness of current price-implied expectations. MEROIs that appear unrealistically high may
portend a downward revision in expectations—and hence a lower stock price—and a
very low MEROI may signal room for upward expectations.

That said, we can demonstrate the mechanics of MEROI, as well as get a sense
of perspective, by calculating a company’s actual returns on investment. This calculation
imagines that an investor (or manager) is standing at a point in the past and has
perfect foresight about future NOPATs and investments. We use Cisco Systems as
our example.

Before we proceed, we must emphasize two points. First, the value of this exercise is to
observe the actual economic returns. This baseline may also be useful in assessing the
market’s current expected returns. Second, we do not assume here that the actual
results reflected the market expectations at any given point in history. We do not use
this ex post analysis to show how one would have invested in Cisco stock. MEROI is
simply a means to calculate Cisco’s past economic returns on investment.

Exhibit 8 shows the data for Cisco. We take the company’s investments—including
working capital changes, capital expenditures (net of depreciation) and acquisitions—
from fiscal 1989 to fiscal 1999. Since we pretend as if we are standing at August 1,
1988, we take the present value those investments discounted at the cost of capital
(12%). Note that we measure all acquisitions based on the value that Cisco imparted to
the sellers, irrespective of financing or accounting treatment.

Next we determine the discount rate required (return on investment) to make the
present value of the changes in annual NOPAT from fiscal 1990 to fiscal 2000 equal to
the present value of investments. As it turns out, Cisco’s return on investment in the
1990s was almost exactly 20%.

This analysis prompts an immediate question: what’s baked into today’s price? In early-
June 2001, we estimate that Cisco’s MEROI is about 25%, assuming 22% NOPAT
growth off of the fiscal 2001 base and approximately a 60% ROIIC. Providing these
growth and ROIIC assumptions are reasonable, investors must answer the question of
whether future returns are likely to exceed those of the past.
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Exhibit 8: Cisco System’s Historical Returns, F1989-F2000
F1989 F1990 F1991 F1992 F1993 F1994 F1995 F1996 F1997 F1998 F1999 F2000

Operating income 6.8 21.4 66.2 129.4 263.6 488.1 698.0 1,400.8 2,135.7 2,664.0 3,344.0 4,608.0
Amortization 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.0 61.0 291.0
EBITA 6.8 21.4 66.2 129.4 263.6 488.1 698.0 1,400.8 2,135.7 2,687.0 3,405.0 4,899.0
Tax rate 37.0% 37.0% 37.0% 37.0% 37.0% 37.0% 37.0% 37.0% 37.0% 37.0% 37.0% 37.0%
NOPAT 4.3 13.5 41.7 81.5 166.0 307.5 439.7 882.5 1,345.5 1,692.8 2,145.2 3,086.4
∆ NOPAT 9.2 28.2 39.8 84.5 141.5 132.2 442.8 463.0 347.3 452.3 941.2

∆ working capital 2.0 5.4 15.3 -11.0 47.0 60.1 111.8 121.0 353.5 -402.1 -707.4 2,179.0
Capital spending 0.3 4.1 11.3 21.6 33.9 59.6 151.8 282.8 330.3 414.8 584.0 1,086.0
Depreciation 0.1 1.0 3.0 6.7 13.6 30.8 75.0 132.6 212.2 304.0 425.0 572.0
Acquisitions 0.0 0.0 0.0 0.0 0.0 0.0 137.9 4,000.0 582.0 718.0 751.0 20,151.0
Divestitures 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Investment 2.4 10.5 29.6 17.3 94.5 150.5 476.4 4,536.4 1,478.0 1,034.7 1,052.6 23,988.0

Cost of capital 12% 1.000 0.893 0.797 0.712 0.636 0.567 0.507 0.452 0.404 0.361 0.322 0.287

Year 0 1 2 3 4 5 6 7 8 9 10 11
Total Incremental Investment $2.42 $10.54 $29.60 $17.32 $94.48 $150.50 $476.45 $4,536.40 $1,477.97 $1,034.71 $1,052.56
Discount Factor @ Cost of Capital 0.8929 0.7972 0.7118 0.6355 0.5674 0.5066 0.4523 0.4039 0.3606 0.3220 0.2875
Present Value of Investment (t) $2.16 $8.40 $21.07 $11.01 $53.61 $76.25 $215.52 $1,832.18 $532.97 $333.15 $302.58
Sum of the Present Value of Investments $2.16 $10.56 $31.63 $42.64 $96.25 $172.50 $388.02 $2,220.20 $2,753.17 $3,086.32 $3,388.90
Sum of the Present Value of Investments $3,388.90

Year 0 1 2 3 4 5 6 7 8 9 10 11
∆ Cash Flow (NOPAT) in Next Y  $9.22 $28.22 $39.81 $84.54 $141.46 $132.20 $442.79 $462.98 $347.32 $452.34 $941.22
Perpetuity  = ∆ NOPAT/MEROI $45.72 $139.97 $197.46 $419.24 $701.57 $655.64 $2,195.95 $2,296.07 $1,722.50 $2,243.31 $4,667.84
Discount Factor 0.8322 0.6926 0.5763 0.4796 0.3991 0.3322 0.2764 0.2300 0.1914 0.1593 0.1326
Present Value of Perpetuity (t) $38.05 $96.93 $113.80 $201.08 $280.03 $217.78 $607.02 $528.19 $329.76 $357.39 $618.87
Sum of Present Value $38.05 $134.98 $248.78 $449.86 $729.89 $947.67 $1,554.69 $2,082.88 $2,412.64 $2,770.03 $3,388.90
Sum of Present Value $3,388.90

MEROI 20.16%

Source: Company data, CSFB estimates.
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Appendix: Shareholder Value Added
As we have discussed, there are various equivalent ways to calculate shareholder value
added (SVA). Exhibit 9 demonstrates that annual SVA equals either:

• the present value of the year’s free cash flow plus the change in residual value or

• the present value of capitalized annual changes in NOPAT.14

Given that the latter calculation is analytically easier to handle, it is the one we use to
calculate MEROI.

Exhibit 9: Demonstration of the Equivalence of Various SVA Calculations
0 1 2 3 4 5

Sales 100.0 116.0 134.6 156.1 181.1 210.0
Operating Profit 29.0 33.6 39.0 45.3 52.5 60.9
Less: Cash taxes on operating profit 8.3 9.6 11.1 12.9 15.0 17.4
   Net operating profit after tax (NOPAT) 20.7 24.1 27.9 32.4 37.5 43.6

Incremental fixed capital investment 4.6 5.4 6.2 7.2 8.4
Working capital investment 3.5 4.1 4.7 5.5 6.4
   Total investment 8.2 9.5 11.0 12.7 14.8

Free cash flow 15.9 18.4 21.4 24.8 28.8

Present value of free cash flow 14.4 15.2 16.1 16.9 17.9

Σ present value of free cash flow 14.4 29.7 45.8 62.7 80.6
Present value of residual value 240.5 253.6 267.5 282.1 297.5 313.7
Σ  PV of FCF + PV Residual 240.5 268.1 297.2 327.8 360.2 394.2

Present value of free cash flow 14.4 15.2 16.1 16.9 17.9
∆ present value of residual value 13.1 13.8 14.6 15.4 16.2
Shareholder value added (SVA) 27.6 29.1 30.7 32.3 34.1
Σ SVA 27.6 56.6 87.3 119.6 153.7
Baseline value 240.5 240.5 240.5 240.5 240.5
Σ  SVA + Baseline Value 268.1 297.2 327.8 360.2 394.2

∆ NOPAT 3.8 4.5 5.2 6.0 7.0
Capitalized/Discounted NOPAT 35.0 36.9 38.9 41.0 43.3
Incremental investment 8.2 9.5 11.0 12.7 14.8
PV of investment 7.4 7.8 8.2 8.7 9.2
Shareholder value added (SVA) 27.6 29.1 30.7 32.3 34.1
Σ SVA 27.6 56.6 87.3 119.6 153.7
Baseline value 240.5 240.5 240.5 240.5 240.5
Σ  SVA + Baseline Value 268.1 297.2 327.8 360.2 394.2

Note: Cost of capital = 10%

Source: CSFB.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager or co-manager
of a public offering of securities for or makes a primary market in issues of any or all of the companies mentioned.

All prices as of the close, June 8, 2001.

Cisco Systems (CSCO: $20.49)
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1 Net operating profit after tax (NOPAT) also incorporates cash taxes. More formally,
NOPAT equals earnings before interest taxes and amortization minus cash taxes.
2 Alfred Rappaport, Creating Shareholder Value (New York: Free Press, 1998), pp. 103-
109.
3 Ibid., pp. 25-28.
4 Return on equity is most useful for measuring the performance of financial institutions.
See Tom Copeland, Tim Koller and Jack Murrin, Valuation: Measuring and Managing
the Value of Companies 3rd ed. (New York: John Wiley & Sons, 2000), pp. 427-469.
5 Invested capital equals current assets minus non-interest bearing current liabilities,
plus net PP&E and other operating assets. Alternatively, invested capital equals all debt
plus equity plus “equity equivalents.” See Copeland et al., pp. 159-163.
6 Merton H. Miller and Franco Modigliani, “Dividend Policy, Growth and the Valuation of
Shares”, The Journal of Business of the University of Chicago, 34 (October 1961) pp.
411-33.
7 The text that accompanies Miller and Modigliani’s famous equation 22b says it all:
“The current value of a firm is given by the value of the earning power of the currently
held assets plus the market value of the special earning opportunity multiplied by the
numbers of years for which it is expected to last.”
8 Rappaport, pp. 49-51.
9 We recommend that investors calculate the residual value using either by assuming a
perpetuity, or a perpetuity with inflation. The perpetuity assumption capitalizes the final
year’s net operating profit after tax (NOPAT) by the cost of capital.
10 This spreadsheet is available upon request. [MEROI-report.xls].
11 There are analytical techniques to mitigate this shortcoming, including using various
techniques for estimating “baseline value.”
12 Alfred Rappaport and Michael J. Mauboussin, Expectations Investing (Boston:
Harvard Business School Press, 2001).
13 Alfred Rappaport, “How to Link Executive Pay with Performance”, Harvard Business
Review (March-April 1999), p. 94.
14 Rappaport, p. 50.
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Executive Summary
There have been over 4,000 publications on diffusion research over the past 60 years.
This body of work documents that product diffusion typically follows an S-curve: product
sales start slowly, increase at an increasing pace, and then plateau. Products like
automobiles and wire line telephones took over 75 years to diffuse while more
contemporary products like personal computers and wireless phones diffused in less
than 20 years.

But the rate of product penetration does not solely define product unit volume. The rate
at which customers replace their products, or the replacement cycle, is also critical.
Indeed, most products cross a threshold when replacement unit volumes exceed new
user volume. At that point, investors need to redirect their focus to the drivers of the
replacement cycle. The report seeks to demonstrate the significance of replacement
cycle sales in understanding product growth for various industries, including PCs,
wireless phones, and personal digital assistants.

We can point to one counterintuitive conclusion right off the bat. It is possible to have a
rising population, rising penetration, and a decline in unit volume growth as a result of
an extension of the replacement cycle. Investors that do not consider the role of the
replacement cycle in some detail risk overlooking a major leading indicator of value.

Key points from this report include the following:

• Most investors focus primarily on the rate of new customer acquisition, or rate of
diffusion, with the launch of new products. We show that once the diffusion process is
established, replacement cycles surge in importance. We call the undue focus on
market opportunity at the expense of the replacement cycle “diffusion confusion.”

• We develop a three-stage model, and show that once a product reaches Stage II
(roughly seven to ten years into a product diffusion process), replacement cycles
become critical. Importantly, the need to focus on replacement cycles has become
more immediate as products diffuse faster today than in the past.

• Replacement cycles are often driven by improvements in a complementary network.
For example, more powerful semiconductors spurred more memory-using software,
etc. Wireless handset growth is likely to track the rollout of 2.5G and 3.0G wireless
networks. At some point, however, product performance exceeds customer needs,
making a product vulnerable to shifting preferences or a disruptive technology.

• Even a relatively modest shift in replacement cycles can lead to sharp drops in
cumulative product volumes and growth rates. Investors should realize that a
sustained shift in replacement cycles has significant implications for a product’s long-
term growth.

• We show that the replacement cycle is at the crux of the debate about both PC and
wireless handset growth. We demonstrate the sensitivity to various replacement cycle
assumptions for 2001 wireless handset volume.
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Introduction
Over the past decade, investors seeking to forecast industry growth focused primarily
on a pretty straightforward driver: penetration. Just look at the best-selling technology
books, like Geoff Moore’s Crossing the Chasm. Will the market get to critical mass? Will
it take off into a tornado? These were (and are) fundamental questions, and the models
to understand network formation remain a vital part of an analyst’s toolbox.1

But along the way, another key facet to industry demand has emerged, which analysts
and investment pundits have not sufficiently heeded: the replacement cycle. Indeed, we
show that the replacement cycle is the key variable to watch for a handful of bellwether
technology sectors, including personal computers (PCs) and wireless phones. Once
replacement sales become sufficiently large as a percentage of industry unit sales,
something somewhat counterintuitive can happen. Both the target population and
product penetration can grow concurrent with a decline in industry unit volume growth.
The culprit in shrinking replacement sales is an extension of the replacement cycle (i.e.,
people keep a particular product longer before they upgrade it for a new one).

In this report, we identify some frameworks that can help investors understand the
valuations and expectations—especially in certain sectors of technology. We first
explain why the replacement cycle is more important than ever. We then show a three-
stage model of technology diffusion and show the relevance (graphically and
numerically) of shifting replacement cycles. We finish with a case study of the wireless
handset industry, and show the impact a various replacement cycle assumptions on the
near-term growth outlook.
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Why the Replacement Cycle Is So Important
In order to fully appreciate the role of the replacement cycle in unit demand, we start at
the beginning with the diffusion of a particular product. There have been literally
thousands of studies that show that the typical pattern of product diffusion looks like an
S-curve.2 Exhibit 1 shows a generic S-curve. We discussed the mechanisms of this
diffusion in detail in our “Network to Net Worth” report. The process of diffusion is an
important mental model.

Exhibit 1: Generic S-Curve
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While the S-curve reflects cumulative product adoption, new adopters plot in what looks
like a normal distribution. (See Exhibit 2.) In his seminal book, Diffusion of Innovation,
Everett Rogers classifies the adopters, from the innovators—the first to try out a new
product—to the laggards, the last group to get involved. While companies launch many
new products, very few of them succeed. Passing the critical point in the distribution is
what Geoff Moore calls “crossing the chasm.” The idea is also consistent with the
“tipping point,” an idea that Malcolm Gladwell made popular with his best-selling book
by the same name.
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Exhibit 2: S-Curve Reflecting Cumulative Product Adoption
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Now that we have a sense of how a product diffuses and the adoption pattern, we turn
to the important role of replacement sales in defining unit sales. As it turns out, for many
products, it doesn’t take long for replacement sales—not the adoption by new users—to
be the most important influence on total unit sales. (See Exhibit 3.) Specifically, within
five to seven years of new product diffusion, replacement sales become a significant
percentage of the total. Often, after a dozen years, replacement sales become the
majority of all unit sales.

Exhibit 3: Replacement Sales as a Percentage of Total Sales
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Given the importance of replacement sales relatively shortly after a product takes off,
replacement cycles become the most important leading indicator of value. Simply
stated, if users upgrade the product less frequently, industry unit volume growth suffers.
Alternatively, shrinking replacement cycles help drive industry unit volume growth. We
show the sensitivity of total unit sales to replacement cycles in the next section.3

The replacement cycle is more prominent today because product diffusion, like lots of
other phenomena, happens a lot faster today than it did in the past. For example, it took
approximately 20 years to reach the current 60% household penetration of PCs in the
United States. It took the television about 25 years to do the same, electricity over 40
years, and automobiles in excess of 80 years.4 As a result, the shift from new
penetration to replacement sales happens sooner for today’s product than for products
of the past.
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The Three Stages
Building on the above exhibits, we can break a product’s life into three stages:

• Stage I—Penetration. Here, the increase is penetration is key. The product is new,
and getting to widespread acceptance in the main priority. While replacement sales
often contribute to aggregate unit volumes early on, they tend to be negligible and to
be swamped by the importance of attaining new customers. Products in this stage
include personal digital assistants (PDAs) and digital video discs (DVDs).

• Stage II—Transition. This is a transition stage, during which replacement sales
exceed new penetration sales for the first time. The analytical emphasis, then, shifts
from determining the rate of penetration to assessing the length and likely change in
the replacement cycle. Products in this stage include wireless handsets (the subject of
our case study) and PCs.

• Stage III—Maturity. In this final stage, the market is penetrated. Unit sales are largely
a function of replacement sales. Products in this stage include fax machines and
microwaves.

Exhibit 4: Three Stages of a Product's Life
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Exhibit 4 shows the three stages. Given this progression, investors must consider three
issues. The first is the drivers of the replacement cycle. The second is whether or not
customer needs change as a product matures (they do). The final issue is the impact of
a shift in replacement cycles on unit volume growth.

So what drives the replacement cycle? We believe the best answer lies in thinking about
co-evolution in a complementary network. Let’s break that statement down. There are
various types of networks, and one of the most prominent is a complementary
network—that is, the value of the network is contingent on complementary products.
Examples of complementary networks include DVD players and DVDs, computer
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operating systems and PCs, wireless handsets and the wireless telecommunications
networks. Improvements in the price-to-value relationships of complementary products
often spur upgrades, or replacements. Some investors call this the “killer application”
driver.

Perhaps the canonical example over the past 15 years is the Wintel standard—
Microsoft’s PC operating system/applications and Intel semiconductors. More powerful
chips—spurred on by Moore’s Law—suggest more sophisticated and memory-using
software. This co-evolution spawned ongoing upgrades, enriching the whole PC
industry. Indeed, the hot topic today in judging PC unit growth is the impact of Windows
XP will have on demand. Bulls argue that it will create replacement demand while the
bears suggest that consumers have all they need. Ironically, Intel recently admitted that
it was lengthening its own PC upgrade cycle from three years to three and a half years
in order to save costs.5

While it is tempting to assume perpetual upgrades as technology advances, innovation
guru Clay Christensen suggests that technologies “can advance faster than market
demand” and can hence “overshoot” their market. As a result, customer needs and
demands change—often away from performance toward price and convenience—and
the overshoot paves the way for potential disruptive technologies.6 The message to
investors is that they must consider not only the co-evolution of products but also the
point of product overshoot. PCs may already be there today.

The last point is the main message of this report. Once an industry reaches Stage II,
you can see rising population, rising penetration, and down industry unit volume growth
if the replacement cycle lengthens. Since replacement units are a significant percentage
of total units, the decline in replacement unit volume that results from the shift in
replacement cycle exceeds the increase in unit sales as a result of penetration.
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Exhibit 5: The Impact of a Lengthening Replacement Cycle
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Exhibit 5 shows two scenarios side-by-side. Scenario 1 assumes that the replacement
cycle remains at 2 years through a 15-year diffusion process. Scenario 2 assumes that
the replacement cycle shifts from two to three years after year five. The result is a down
year in unit sales in what is an otherwise “growing” industry. (Exhibit 10 shows the data
that support these charts.)

But the long-term implications are actually quite a bit more dramatic. The shift from 2 to
3 years also reduces cumulative industry unit volumes about 25% and reduces the
product’s 15-year compounded annual sales growth rate by 400 basis points (from 31%
to 27%). While our scenario is meant only to illustrate the phenomenon, it is not hard to
imagine that fairly sizable changes in expected growth rates follow shifts in the
replacement cycle.

Needless to say, the replacement cycle math can also work for investors. Indeed, we
estimate that the replacement cycle had been shortening for the wireless handset
market until this year.

This replacement cycle affects a number of industries, including:

• Personal computers. PC analysts note that industry sales over the past two years
have suffered from a lack of compelling applications to justify user upgrades.
Microsoft recently released information about the minimum hardware requirements for
its Windows XP operating system, which include a 233MHz processor and 64MB of
RAM. Microsoft’s new OS releases have historically accelerated new computer
purchases.

• Wireless handsets. Cell phone penetration has risen dramatically over the last five
years. However, the slower-than-anticipated rollout of next-generation networks (2.5G
and 3G) has left consumers without the vaunted “killer app.” While the cell phone
handset replacement cycle accelerated from 3.6 years in 1997 to an estimated 2.5
years in 2000—boosting unit volumes—estimates for 2001 suggest an extension of
the replacement cycle to anywhere from 2.9 to 3.7 years. The case study on the
following page explores this issue in more detail.

• Casino games. Multiline, multicoin video-based games are among the most popular
on the casino floors. These new machines are more profitable than the older
machines they replace, stimulating the replacement cycle. International Gaming
Technology (IGT), a key player in the industry, is attempting to introduce more
sophisticated, interactive games in order to invigorate the replacement-machine
market.

• Other. Other industries where the replacement cycle is important include personal
digital assistants (PDA), automobiles (leasing), and wireless e-mail devices
(Research-in-Motion’s Blackberry).
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Case Study—Wireless Handsets
The global wireless handset market provides a good case study highlighting the
importance of replacement rates. In the late 1990s, the industry was in Stage I, with unit
volume growth from new users constituting over 60% of the industry’s total unit. Further,
industry unit growth rates were typical of a Stage I industry, consistently exceeding
50%.

In 2000, however, the industry appeared to transition to Stage II. Replacement units
were nearly one-half of total units sold. The story shifted from a focus primarily on
penetration to a combination of penetration and replacement cycle. In fact, the
replacement cycle drove sharp unit growth in 2000, as users upgraded models faster—
every two and a half years on average. (Total sell-through is the sum of new user units
and replacement cycle units.) Exhibit 6 summarizes the numbers.

Exhibit 6: Wireless Handset Subscriber Growth, 1996–2000

Year 1996 1997 1998 1999 2000

Subscribers 133,000 204,000 309,000 478,000 700,000
New users 71,000 105,000 169,000 222,000
Replacement Cycle Units 37,000 63,000 113,000 189,000
Subscriber Growth % 53% 51% 55% 46%
Replacement Cycle Years 3.6 3.2 2.7 2.5
Replacement Cycle Growth % 70% 79% 67%

Total Sell Through 108,000 168,000 282,000 411,000

PRICE $220 $198 $178 $160
MARKET SIZE $237,600 $332,640 $502,524 $659,162

Unit Growth 56% 68% 46%
Market Size 40% 51% 31%

Source: CSFB estimates.

Questions abound about the demand for wireless handsets in 2001, and we can now
see how important the replacement cycle is in shaping the outcome. Exhibit 7 outlines
three potential scenarios for 2001 growth, based on our estimates.7 Our forecast is that
the total number of new users will drop from 222 million in 2000 to 215 million in 2001.
As a result, whether or not there is growth in total sell-through for 2001 depends on the
replacement cycle. The impact on growth expectations is dramatic as Exhibit 7
documents. Consider the following scenarios (2000 total unit sales were 411 million):

• If the replacement cycle expands to 2.9 years (from 2000’s 2.5 years), replacement
units will grow to 241 million, and will, for the first time, exceed the number of units
purchased by new users. In addition, aggregate unit growth will expand by 11% for
the year to over 456 million units.

• If the replacement cycle expands to 3.3 years, replacement units will rise modestly
and total units will expand 4%, to 427 million units. This is the scenario we believe is
most likely.



Diffusion Confusion 1 August 2001

12

• If the replacement cycle extends to 3.7 years, then replacement units will fall to 189
million, and unit growth will contract 2%, to 404 million units.

Exhibit 7: Wireless Handset: An Uncertain 2001
ESTIMATES

Year 1996 1997 1998 1999 2000 2001E 2001E 2001E

Subscribers 133,000 204,000 309,000 478,000 700,000 915,000 915,000 915,000
New users 71,000 105,000 169,000 222,000 215,000 215,000 215,000
Replacement Cycle Units 37,000 63,000 113,000 189,000 241,379 212,121 189,189
Subscriber Growth % 53% 51% 55% 46% 31% 31% 31%
Replacement Cycle Years 3.6 3.2 2.7 2.5 2.9 3.3 3.7
Replacement Cycle Growth % 70% 79% 67% 28% 12% 0%

Total Sell Through 108,000 168,000 282,000 411,000 456,379 427,121 404,189

PRICE $220 $198 $178 $160 $144 $144 $144
MARKET SIZE $237,600 $332,640 $502,524 $659,162 $658,747 $615,055 $582,032

unit volume growth 56% 68% 46% 11% 4% -2%
market size growth 40% 51% 31% 0% -7% -12%

Source: CSFB estimates.

The market, of course, has reflected the overall technology slowdown and concerns
about the speed of the 2.5G rollout by sharply reducing the share price of the leading
handset manufacturers.8 (See Exhibit 8.) The replacement cycle is central to
understanding future growth rates and cumulative industry unit volume growth. Further,
when companies over- or underestimate industry growth, they often run into
manufacturing and logistical problems.

Exhibit 8: Nokia, Motorola, and Ericsson Share Price Performance
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Conclusion
This brief analysis of replacement cycles shows that a product can witness negative unit
volume growth even when product penetration is rising. This conclusion, while
counterintuitive, reflects the fact that as an industry matures it becomes more and more
dependent on repurchase sales by its existing user base. Investors are well served to
isolate these numbers for companies where the phenomenon applies.

This analysis can serve as a leading indicator of value and forces investors to focus
their efforts on analyzing specific product lines for potential catalysts that affect the
upgrade cycle. Staying attune to upgrade cycle sales can help investors identify
potential opportunities as the upgrade cycle contracts or avoid situations where the
upgrade cycle may be expanding.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager or co-manager
of a public offering of securities for or makes a primary market in issues of any or all of the companies mentioned.

All prices as of July 31:

Ericsson (ERICY) $5.36
Intel (INTC) $29.81
International Gaming Technology (IGT) $51.98
Nokia (NOK) $21.81
Microsoft (MSFT) $66.19
Motorola (MOT) $18.69
Research In Motion (RIMM) $23.53
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Exhibit 9: Base Case
Population Growth 2%
Price Depreciation 5%
Replacement Cycle (yrs.) 2 First 5 years

Replacement Cycle (yrs.) 2 After 5th year

Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Population 100.0 102.0 104.0 106.1 108.2 110.4 112.6 114.9 117.2 119.5 121.9 124.3 126.8 129.4 131.9 134.6

Total Penetration 1% 3% 5% 12% 22% 32% 40% 48% 54% 60% 66% 70% 74% 77% 79% 79%
Cum penetration units 1.0 3.1 5.2 12.7 23.8 35.3 45.0 54.6 63.3 71.7 79.8 87.0 93.8 99.6 104.2 106.3

New Sales 1.0 2.1 2.1 7.5 11.1 11.5 9.7 9.5 8.7 8.4 8.1 7.2 6.8 5.8 4.6 2.1

Replacement sales 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03

1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07
3.77 3.77 3.77 3.77 3.77 3.77 3.77 3.77 3.77 3.77 3.77 3.77

5.54 5.54 5.54 5.54 5.54 5.54 5.54 5.54 5.54 5.54 5.54
5.76 5.76 5.76 5.76 5.76 5.76 5.76 5.76 5.76 5.76

4.86 4.86 4.86 4.86 4.86 4.86 4.86 4.86 4.86
4.76 4.76 4.76 4.76 4.76 4.76 4.76 4.76

4.35 4.35 4.35 4.35 4.35 4.35 4.35
4.22 4.22 4.22 4.22 4.22 4.22

4.07 4.07 4.07 4.07 4.07
3.60 3.60 3.60 3.60

3.41 3.41 3.41
2.88 2.88

2.32

Replacement sales 0.00 0.50 1.53 2.60 6.37 11.91 17.67 22.52 27.28 31.63 35.85 39.92 43.52 46.92 49.80 52.12

Percent from penetration 100% 80% 58% 74% 64% 49% 35% 30% 24% 21% 19% 15% 14% 11% 9% 4%
Percent from replacement 0% 20% 42% 26% 36% 51% 65% 70% 76% 79% 81% 85% 86% 89% 91% 96%

UNIT VOLUME 1.0 2.6 3.7 10.1 17.4 23.4 27.4 32.0 36.0 40.1 44.0 47.1 50.3 52.7 54.4 54.2
PRICE 100.0 95.0 90.3 85.7 81.5 77.4 73.5 69.8 66.3 63.0 59.9 56.9 54.0 51.3 48.8 46.3
MARKET SIZE 1.0 2.4 3.3 8.7 14.2 18.1 20.1 22.4 23.9 25.3 26.3 26.8 27.2 27.0 26.5 25.1

Unit volume growth 156% 43% 176% 72% 34% 17% 17% 12% 11% 10% 7% 7% 5% 3% 0%

Market growth 143% 36% 162% 64% 28% 11% 11% 7% 6% 4% 2% 1% -1% -2% -5%

Source: Company data, CSFB estimates.
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Exhibit 10: Replacement Case

Population Growth 2%
Price Depreciation 5%
Replacement Cycle (yrs.) 2 First 5 years

Replacement Cycle (yrs.) 3 After 5th year

Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Population 100.0 102.0 104.0 106.1 108.2 110.4 112.6 114.9 117.2 119.5 121.9 124.3 126.8 129.4 131.9 134.6

Total Penetration 1% 3% 5% 12% 22% 32% 40% 48% 54% 60% 66% 70% 74% 77% 79% 79%
Cum penetration units 1.0 3.1 5.2 12.7 23.8 35.3 45.0 54.6 63.3 71.7 79.8 87.0 93.8 99.6 104.2 106.3

New Sales 1.0 2.1 2.1 7.5 11.1 11.5 9.7 9.5 8.7 8.4 8.1 7.2 6.8 5.8 4.6 2.1
*SHIFT to 3 year replacement cycle!

Replacement sales 0.50 0.50 0.50 0.50 0.50 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33
1.03 1.03 1.03 1.03 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69

1.07 1.07 1.07 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71
3.77 3.77 2.51 2.51 2.51 2.51 2.51 2.51 2.51 2.51 2.51 2.51

5.54 3.69 3.69 3.69 3.69 3.69 3.69 3.69 3.69 3.69 3.69
3.84 3.84 3.84 3.84 3.84 3.84 3.84 3.84 3.84 3.84

3.24 3.24 3.24 3.24 3.24 3.24 3.24 3.24 3.24
3.17 3.17 3.17 3.17 3.17 3.17 3.17 3.17

2.90 2.90 2.90 2.90 2.90 2.90 2.90
2.81 2.81 2.81 2.81 2.81 2.81

2.71 2.71 2.71 2.71 2.71
2.40 2.40 2.40 2.40

2.27 2.27 2.27
1.92 1.92

1.54

Replacement sales 0.00 0.50 1.53 2.60 6.37 11.91 11.78 15.02 18.19 21.09 23.90 26.61 29.01 31.28 33.20 34.75

Percent from penetration 100% 80% 58% 74% 64% 49% 45% 39% 32% 29% 25% 21% 19% 16% 12% 6%
Percent from replacement 0% 20% 42% 26% 36% 51% 55% 61% 68% 71% 75% 79% 81% 84% 88% 94%

UNITS 1.0 2.6 3.7 10.1 17.4 23.4 21.5 24.5 26.9 29.5 32.0 33.8 35.8 37.0 37.8 36.8
PRICE 100.0 95.0 90.3 85.7 81.5 77.4 73.5 69.8 66.3 63.0 59.9 56.9 54.0 51.3 48.8 46.3
MARKET SIZE 1.0 2.4 3.3 8.7 14.2 18.1 15.8 17.1 17.8 18.6 19.2 19.2 19.4 19.0 18.5 17.1

Units 156% 43% 176% 72% 34% -8% 14% 10% 10% 9% 6% 6% 3% 2% -3%

Market Size 143% 36% 162% 64% 28% -13% 8% 4% 4% 3% 0% 1% -2% -3% -8%

Source: Company data, CSFB estimates.
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1 Michael J. Mauboussin, Alexander Schay and Stephen G. Kawaja, “Network to Net
Worth: Exploring Network Dynamics,” Credit Suisse First Boston Equity Research, May
11, 2000.

2 See Everett M. Rogers, Diffusion of Innovations, 4th Edition (New York, Free Press,
1995), also Theodore Modis, Predictions (New York: Simon & Schuster, 1992).

3 We operate under the assumption that more unit sales are better. This is not always
the case. Take the example of computer print. Manufacturers lose money on the actual
printer, but earn exceptional margins on the replacement cartridges. Gibboney Huske
shows that the net present value of selling a printer is $58 over its lifetime assuming a
three-year life, and a lesser $39 assuming a two-year life. See Gibboney Huske, “Print
Prevue: The Implications of a Printer Price War,” Credit Suisse First Boston Equity
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8 See “Handset Hangup: Market Analysis and Forecast Preview” IDC Bulletin #24659,
May, 2001, p. 2. “At the end of July (2000), Nokia warned that seasonality and product
release timing would lower third quarter sales. Within a week, Motorola announced it
would manufacture fewer phones during the year than previously expected—and the
industry began to take notice. Huge volumes of handset shipments began to create a
shortage of components and the evolution of standards, along with wireless Internet
access, forced vendors to continually tune their production strategies as well as
research and development efforts. These challenges, combined with the industry entry
of numerous Korean and Japanese handset makers, placed significant pressures on
established vendors.”
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Executive Summary
The concept of risk plays a central role in the investment process. Yet risk is an elusive
conceptdifficult to define, quantify and integrate.

In this report, we consider two senses of the term risk. The first is what is mainstream in
finance circles: you can measure risk by seeing how much a stock bounces around
versus “the market.” You can quantify this measure of risk through variance. The higher
the variancethe larger the swings in relative pricethe riskier the stock.

The second sense is the “margin of safety”, or a discount to expected value. The idea
here is that for every stock there is an intrinsic value, and that the deeper the discount
the stock price is to intrinsic value, the lower the risk.

We start this report by noting Warren Buffett’s attack on the first risk definition. (We
suggest that he believes in, and acts according to, the second definition.) Unfortunately,
Buffett attacks an idea that does not follow from finance theory. Without defending the
traditional theory, we note that Buffett’s comments better reflect the second risk
definition.

The conclusions from the report are as follows:

• Volatility remains a reasonable measure of risk for the short-term. Long-term investors
are better off considering the concept of margin of safety. There is evidence that
suggests that volatility understates risk for up to four years, but overstates risk for
holding periods beyond four years.

•  Margin of safety can be restated as a discount to expected value. Expected value is a
function of the weighted probability of potential outcomes. Judgments on both
outcomes and probabilities are tricky, but essential to the investment process.

• Investors should base the magnitude of their investments on the size of the margin of
safety. For companies with variable outcomes, the consensus can be the most likely
outcome and the stock may still be attractive or unattractive. Companies with narrow
outcomes require a non-consensus point of view for a buy or sell.
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Introduction
“Finance departments teach that volatility equals risk. Now they want to measure risk.
And they don't know any other waythey don't know how to do it, basically. So they say
that volatility measures risk.

I've often used the example of the Washington Post stock when we first bought it: In
1973, it had gone down almost 50%from a valuation of the whole company of close to
say $180 or $175 million down to maybe $80 million or $90 million. And because it
happened very fast, the beta of the stock had actually increased. A professor would
have told you that the stock of the company was more risky if you bought it for $80
million than if you bought it for $170 millionwhich is something that I’ve thought about
ever since they told me that 25 years ago. And I still haven’t figured it out.”

Warren Buffett

Outstanding Investor Digest (August 8, 1997)1

We love Warren Buffett. Anyone who’s ever read our research or heard us talk knows it
to be true. But there is something that’s been bugging us for a long time, and we have to
get it off our chests.

Buffett got this one wrong.

Often, when Buffett needs a lead-in to slam finance theory, he tells the above-quoted
story as prima facie evidence of his case. In early 1970s, Washington Post stock got
walloped, the beta went up (suggesting the stock was more risky) while any right-
minded investor should see that the stock was actually less risky (because the price
dropped more than the value).

Buffett’s argument has two problems. The first is that the beta didn’t go up: we have the
empirical data to back that one. The second is that in saying the stock is less risky,
Buffett assumed that the price to value gap had widenedthe stock’s “margin of safety”
grew. But value could be logically distinct from price only if Buffett believed something
different than what the market believed. Buffett’s judgment proved to be correct, but that
is not necessarily a statement about the shortcomings of finance theory.

Rest assured, Buffett faithful, this report will have a happy ending. Indeed, we believe all
investors can learn a great deal about an appropriate investment philosophy by studying
and practicing Buffett’s stock selection approach. But before we get to the good stuff,
we have to address the issue of beta.

We are not enthusiastic defenders of the finance theory faith. In fact, we have argued
that a new framework, based on complex adaptive systems, will supercede modern
finance theory.2 But it’s one thing to attack finance theory based on what it predicts, it’s
another game altogether to challenge the theory based on claims it doesn’t make. And
nowhere does finance theory say that the beta on Washington Post’s stock must rise
just because the stock declines. Such a statement confuses beta, a measure of a
stock’s covariance vis-a-vis the market (often using the S&P 500 as a proxy), with
alpha, a measure of risk-adjusted excess returns.

Exhibit 1 presents Washington Post’s beta and alpha graphically. Beta is the slope of
the fitted line through the plotted monthly rates of return for Washington Post versus the
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S&P 500. Beta doesn’t measure an asset’s returns versus another asset, it just
measures whether or not the asset’s price bounces more or less than another asset’s.
Alpha, the intercept, does represent a rate of price change. So just because Washington
Post’s alpha was negative (i.e., its returns were below those of the market) during 1973
didn’t mean that its beta had to rise.

Exhibit 1: Washington Post Beta and Alpha (1973)

Source: Barra Beta book, CSFB analysis.

Exhibit 2 shows the actual historical beta for WPO’s stock. Notwithstanding the stock’s
correction, the beta actually dropped from roughly 2.4 in early 1973 to 2.3 by the end of
the year, by our calculation. Barra’s beta figures show a similar decline. The negative
alpha, of course, reflects the stock’s poor relative performance.

Exhibit 2: Washington Post Historical Beta (1973)

S&P Stock Beta Alpha Barra Beta
Jan-73 116.03 $31.00 2.28 -0.2% 3.16
Feb-73 111.68 $26.75 2.40 -0.5% 3.19
Mar-73 111.52 $25.75 2.41 -0.7% 3.20
Apr-73 106.97 $23.50 2.37 -0.6% 2.98

May-73 104.95 $23.25 2.33 -0.4% 2.91
Jun-73 104.26 $19.50 2.39 -1.0% 3.06
Jul-73 108.22 $21.00 2.38 -1.0% 3.09

Aug-73 104.25 $20.13 2.29 -0.8% 2.92
Sep-73 108.43 $23.13 2.38 -0.6% 2.99
Oct-73 108.29 $23.88 2.38 -0.4% 2.95
Nov-73 95.96 $18.00 2.29 -0.3% 2.64
Dec-73 97.55 $17.00 2.25 -0.6% 2.61

Source: Barra Beta Book, CSFB analysis.
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The classic definition of risk is the possibility of suffering harm or loss. So an asset that
has a wide distribution of potential returns presents a greater probability of “suffering
harm” (or sizable gains) than an asset with a narrow distribution of probabilities. We
agree with Peter Bernstein, who notes that “volatility, or variance, has an intuitive appeal
as a proxy for risk.” He adds, “If you were asked to rank the riskiness of shares of the
Brazil Fund, shares of General Electric, a U.S. Treasury bond due in thirty years, and a
U.S. treasury bill due in ninety days, the ranking would be obvious. So would the relative
volatility of the securities.”3

The critical catch is volatility’s temporal dimension. More directly, there is some
evidence that variance understates risk over the first four years of a holding period, but
overstates risk over four years or more.4 This evidence implies that long-term holders
assume less risk than short-term holders. We might even make the statement that the
long term investor welcomes volatility if it helps present investment opportunities.

We like to think about risk on at least two levels. Over the short term, volatility is a pretty
reasonable measure of risk.5 Indeed, volatility plays an overwhelming important role in
the design and valuation of derivativesmost notably options.

But for investors with a long-term horizon, we think the best way to maximize the
risk/reward tradeoff is to buy stocks that offer a margin of safety. We think this is what
Buffett refers to when he thinks about risk. A margin of safetya concept attributable to
Ben Grahamexists when an investor can purchase a stock well below its intrinsic
value.6 Buffett defines intrinsic value in no uncertain terms: “it is the discounted value of
the cash that can be taken out of a business during its remaining life.”7
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Margin of Safety
We believe the best and most practical way to restate the margin of safety concept is to
think about discounts to expected value. The combination of probabilities and potential
outcomes determine expected value. Says Buffett, “Take the probability of loss times
the amount of possible loss from the probability of gain times the amount of possible
gain. That is what we’re trying to do. It’s imperfect, but that’s what it’s all about.”8

Take the simple example of a coin toss that pays $3 for heads and $1 for tails. What’s
the expected value? You calculate it as (50% x $3) + (50% x $1) = $2. Now for
investing, both the probabilities and the potential outcomes are much more difficult to
estimate, but the idea is the same. Let’s take a closer look at both probability and
potential outcomes.

We can specify two types of probabilities: objective (or frequency) and subjective.9

Objective, or frequency, probabilities arise when there are specified outcomes. Coin
tosses are a good example. In these cases, the probability is based on the law of
averages as it assumes that the event is repeated countless times. While we still can’t
make definitive statements about any specific outcome, the frequency of outcomes will
reflect the probability of each outcome over time.

The circumstances are totally different for events that only happen oncea valid
assumption for stock investing. Here, we must rely on subjective probabilities.
Subjective probabilities describe an investor’s “degree of belief” about an outcome.10

These probabilities are rarely static, and generally change as evidence comes along.
Bayes’s Theorem is a means to continually update conditional probabilities based on
new information. Bayesian analysis is a valuable means to weigh multiple possible
outcomes when only one outcome will occur.11

As Robert Hagstrom notes, the textbooks on Bayesian analysis suggest that if you
believe that your assumptions are reasonable, it is perfectly acceptable to make your
subjective probability of a particular event equal to a frequency probability.12 Thinking
about the investing world probabilistically is critical to the margin of safety concept.

We now turn to potential outcomes. Analysts often use target prices to represent their
best guess of the most likely outcome. However, intelligent investors explicitly
acknowledge that they must consider a range of potential outcomes. How does an
investor go about constructing this range?

The expectations investing approach offers a specific process to calculate potential
outcomes based on various revisions in expectations.13 In short, the process involves
considering whether changes in sales, operating costs, or investments have the
greatest impact on shareholder value. (This step explicitly considers interactivityfor
example, how higher sales sometimes lifts operating profit margins as well.)  Once you
develop reasonable ranges for the most important trigger, you can specify ranges of the
shareholder values that result.

For example, let’s say that you determine that sales growth is the most important trigger
for a particular company. You can then consider all of the micro-economic factors that
sales set off (e.g., operating leverage, economies of scale) and estimate the resulting
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computationally oriented value drivers. This allows for an estimate of stock price
outcomes.

We generally recommend considering at least three outcomes: a high value, a low
value, and a consensus value. The consensus value represents the expectations that
the stock price implies. These outcomes, when combined with associated probabilities,
provide a solid basis for estimating expected value.

Consider a simple illustration. Assume that analysis of a stock’s potential outcomes
yields a high value of $82 and a low value of $12. The stock currently trades at $50.
Next, allow for subjective probabilities of the outcomes as follows: 20 percent for the low
scenario, 30 percent for the high scenario and 50 percent for the consensus. The
expected value for this stock is $52, as exhibit 3 shows.

Exhibit 3: Expected Value Calculation

Weighted
Stock Price Probability Value

$12 20% $2.40
50 50% 25.00        
82 30% 24.60        

$52.00

Source: CSFB analysis.

Two important observations follow from the use of expected value analysis as a
measure of margin of safety. The first is that the greater the discount to expected
valuethe larger the margin of safetythe more you should invest. The Kelly
Optimization Model provides some guidance on the appropriate relative size of
investments. The following formula expresses the model:

2p - 1 = x

Where 2 times the probability of winning (p) minus 1 equals the percentage of your total
assets that you should invest (x).14 The Kelly Optimization Model has limitations and,
needless to say, the stock market is more complex than many risk-reward scenarios.
But the idea is critical: Bet large when you believe the probability of success is high, and
don’t play if the probability of success is negligible. Buffett has reinforced this idea of the
years by suggesting that investors only be allowed to make 20 investments decisions in
their lives.

The second important observation deals with value variability. Specifically, if a company
has a wide range of stock price outcomes (high variability), the stock may be attractive
or unattractive even if the consensus is the most probable outcome. This is because a
lower-than-consensus yet sufficiently high probability placed on, say, a high outcome
well in excess of the current price creates a large price-to-expected value gap.

Alternatively, if a company has low value variability, you must bet against the consensus
to achieve a sufficient margin of safety. This is so because when the consensus is most
likely, the price-to-expected value gaps is too narrow to generate a sufficient margin of
safety.
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Warren Buffett’s perspectives on risk and stock selection are clearly edifying. But we
think that investors should differentiate between short-term risk, where a concept like
volatility is very useful, and long-term risk, where margin of safety is more operative.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager or co-manager
of a public offering of securities for or makes a primary market in issues of any or all of the companies mentioned.

Closing prices as of August 2, 2001:

Washington Post (WPO, $588.15)
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1 Buffett makes similar comments elsewhere. See Outstanding Investor Digest, April 18,
1990 and the Berkshire Hathaway Annual Report, 1993.
2 See Michael J. Mauboussin, Shift Happens, Credit Suisse First Boston Equity
Research, October 27, 1997.
3 Peter L. Bernstein, Against the Gods: The Remarkable Story of Risk (New York: John
Wiley & Sons, 1996), p. 260.
4 Jeremy J. Siegel, Stocks for the Long Run, 2nd ed., (New York: McGraw Hill, 1998), p.
32. Also, Edgar E. Peters, Fractal Market Analysis: Applying Chaos Theory to
Investment & Economics (New York: John Wiley & Sons, 1994), pp. 28-30.
5 In reality, the security returns are not normally distributed, but exhibit high kurtosis and
fat tails. So volatility is only an approximation of risk.
6 Benjamin Graham, The Intelligent Investor, 4th Ed. (New York: Harper & Row, 1973),
pp. 277-287.
7 Berkshire Hathaway Owner’s Manual, 1996, p. 11.
8 Andrew Kilpatrick, Of Permanent Value: The Story of Warren Buffett (Birmingham, Al.:
AKPE, 1998), p. 800.
9 Much of this discussion draws heavily from Robert G. Hagstrom, The Essential Buffett:
Timeless Principles for the New Economy (New York: John Wiley & Sons, 2001), pp.
133-140.
10 Ibid., p. 137.
11 Hagstrom provides a wonderful example: “Let’s imagine you and a friend have spent
the afternoon playing your favorite board game, and now, at the end of the game, you
are chatting about this and that. Something your friend says leads you to make a
friendly wager: that with one roll of the die from the game, you will get a 6. Straight odds
are in six, a 16 percent probability. But then suppose your friend rolls the die, quickly
covers it with her hand, and takes a peek. ‘I can tell you this much,’ she says; ‘it’s an
even number.’ Now you have new information and your odds change dramatically to
one in three, a 33 percent probability. While you are considering whether to change your
bet, your friend teasingly adds: ‘And it’s not a 4.’ With this additional bit of information,
your odds have changed again, to one in two, a 50 percent probability.”
12 Ibid., p. 137.
13 Alfred Rappaport and Michael J. Mauboussin, Expectations Investing: Reading Stock
Prices for Better Returns (Boston: Harvard Business School Press, 2001).
14 Hagstrom, p. 142-143.
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“In the real world there is no ‘easy way’ to assure a financial profit. At least, it is gratifying to
rationalize that we would rather lose intelligently than win ignorantly.”

Richard A. Epstein
The Theory of Gambling and Statistical Logic

Batting with the Babe
A well-known and very successful portfolio manager recently told us a story that initially sounded
incongruous. He explained that he was one of roughly 20 portfolio managers running money for a
company. The company’s treasurer, dismayed with the aggregate performance of his active
managers, decided to evaluate each manager’s decision process in an effort to weed out the poor
performers. The treasurer figured that even a random process would result in a portfolio of stocks
with roughly one-half outperforming the benchmark (in this case the S&P 500) and the other half
underperforming it. So he measured each portfolio based on what percentage of its stocks beat
the market.

The portfolio manager found himself in an unusual position. While his total portfolio performance
was among the best in the group, he was among the worst based on this batting average. After
having fired all of the other “poor” performing managers, the treasurer called a meeting with this
portfolio manager to sort out the divergence between the good performance and the “bad” batting
average.

The portfolio manager’s explanation for the discrepancy underscores a lesson inherent in any
probabilistic exercise: the frequency of correctness does not matter; it is the magnitude of
correctness that matters. Say that you own four stocks, and that three of the stocks go down a bit
but the fourth rises substantially. The portfolio will perform well even as the majority of the stocks
decline.

Building a portfolio that can deliver superior performance requires that you evaluate each
investment using expected value analysis. What is striking is that the leading thinkers across
varied fields—including horse betting, casino gambling, and investing—all emphasize the same
point.1 We call it the Babe Ruth effect: even though Ruth struck out a lot, he was one of baseball’s
greatest hitters.

The reason that the lesson about expected value is universal is that all probabilistic exercises
have similar features. Internalizing this lesson, on the other hand, is difficult because it runs
against human nature in a very fundamental way. While it’s not hard to show the flaw in the
treasurer’s logic, it’s easy to sympathize with his thinking.

The Downside of Hard Wiring

In 1979, Daniel Kahneman and Amos Tversky outlined prospect theory, which identifies economic
behaviors that are inconsistent with rational decision-making.2 One of the most significant insights
from the theory is that people exhibit significant aversion to losses when making choices between
risky outcomes, no matter how small the stakes. In fact, Kahneman and Tversky found that a loss
has about two and a half times the impact of a gain of the same size. In other words, people feel a
lot worse about losses of a given size than they feel good about a gain of a similar magnitude.
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michael.mauboussin@csfb.com

Kristen Bartholdson
212-325-2788
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This behavioral fact means that people are a lot happier when they are right frequently. What’s interesting is that
being right frequently is not necessarily consistent with an investment portfolio that outperforms its benchmark (as
the story above illustrates). The percentage of stocks that go up in a portfolio does not determine its performance, it
is the dollar change in the portfolio. A few stocks going up or down dramatically will often have a much greater
impact on portfolio performance than the batting average.

Bulls, Bears and Odds

In his wonderful book, Fooled by Randomness, Nassim Taleb relates an anecdote that beautifully drives home the
expected value message.3 In a meeting with his fellow traders, a colleague asked Taleb about his view of the
market. He responded that he thought there was a high probability that the market would go up slightly over the next
week. Pressed further, he assigned a 70% probability to the up move. Someone in the meeting then noted that Taleb
was short a large quantity of S&P 500 futures—a bet that the market would go down—seemingly in contrast to his
“bullish” outlook. Taleb then explained his position in expected value terms. He clarified his thought process with the
following table:

Event Probability Outcome Expected value
Market goes up 70% +1% +0.7%
Market goes down 30% -10% -3.0%
Total 100% -2.3%

In this case, the most probable outcome is that the market goes up. But the expected value is negative, because the
outcomes are asymmetric.4 Now think about it in terms of stocks. Stocks are sometimes priced for perfection. Even if
the company makes or slightly exceeds its numbers the majority of the time (frequency), the price doesn’t rise much.
But if the company misses its numbers, the downside to the shares is dramatic. The satisfactory result has a high
frequency, but the expected value is negative.

Now consider the downtrodden stock. The majority of the time it disappoints, nudging the stock somewhat lower. But
a positive result leads to a sharp upside move. Here, the probability favors a poor result, but the expected value is
favorable.

Investors must constantly look past frequencies and consider expected value. As it turns out, this is how the best
performers think in all probabilistic fields. Yet in many ways it is unnatural: investors want their stocks to go up, not
down. Indeed, the main practical result of prospect theory is that investors tend to sell their winners too early
(satisfying the desire to be right) and hold their losers too long (in the hope that they don’t have to take a loss). We
now turn to three leading practitioners in separate probabilistic fields: investing, pari-mutuel betting, and black jack.

From OTC to OTB

Warren Buffett, undoubtedly one of the 20th century’s best investors, says that smarts and talent are like a motor’s
horsepower, but that the motor’s output depends on rationality. “A lot of people start out with a 400-horsepower
motor but only get 100 horsepower of output,” he said. “It’s way better to have a 200-horsepower motor and get it all
into output.”5 And one of the keys is to consider all investment opportunities in terms of expected value. As Buffett’s
partner Charlie Munger notes, “one of the advantages of a fellow like Buffett is that he automatically thinks in terms
of decision trees.”6 Says Buffett, “Take the probability of loss times the amount of possible loss from the probability
of gain times the amount of possible gain. That is what we’re trying to do. It’s imperfect, but that’s what it’s all
about.”7

Naturally, coming up with likely outcomes and appropriate probabilities is not an easy task. But the discipline of the
process compels an investor to think through how various changes in expectations for value triggers—sales, costs,
and investments—affect shareholder value, as well as the likelihood of various outcomes. Such an exercise also
helps overcome the risk aversion pitfall.8

The expected value mindset is by no means limited to investing. A recently published book, Bet with the Best, offers
various strategies for pari-mutuel bettors. Steven Crist, CEO, editor and publisher of Daily Racing Form, shows the
return on investment, including the track’s take, of a hypothetical race with four horses. To summarize the lesson, he
writes, “The point of this exercise is to illustrate that even a horse with a very high likelihood of winning can be either
a very good or a very bad bet, and that the difference between the two is determined by only one thing: the odds.”
So a horse with a 50% probability of winning can be either a good or bad bet based on the payoff, and the same
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holds true of a 10-1 shot. He is saying, in plain words, it is not the frequency of winning that matters, but the
frequency times the magnitude of the payoff.9

Crist also solicits a confession from his readers, “Now ask yourself: Do you really think this way when you’re
handicapping? Or do you find horses you ‘like’ and hope for the best on price? Most honest players admit they follow
the latter path.” Replace the word “handicapping” with “investing” and “horses” with “stocks” and Crist could be
talking about the stock market.

Yet another domain where expected value thinking is pertinent is black jack, as Edward Thorp’s best-selling book,
Beat the Dealer, shows. In black jack, the payoffs are set, and the player’s principal task is to assess the probability
of drawing a favorable hand. Thorp showed how to count cards in order to identify when the probabilities of a
winning hand tilt in player’s favor. When the odds favor the player, the ideal strategy is to increase the bet (effectively
increasing the payout). Thorp notes that even under ideal circumstances, favorable situations only arise 9.8% of the
time; the house has the advantage the other 90.2%.10

So we see that the leading thinkers in these three domains—all probabilistic exercises—converge on the same
approach. We also know that in these activities, the vast majority of the participants don’t think through expected
value as explicitly as they should. That we are risk adverse and avoid losses compounds the challenge for stock
investors, because we shun situations where the probability of upside may be low but the expected value is
attractive.

A Useful Analogy
Long-term success in any of these probabilistic exercises shares some common features.
We summarize four of them:

• Focus. Professional gamblers do not play a multitude of games—they don’t stroll into a casino and play a
little black jack, a little craps, a spend a little time on the slot machine. They focus on a specific game and
learn the ins and outs. Similarly, most investors must define a circle of competence—areas of relative
expertise. Seeking a competitive edge across a spectrum of industries and companies is a challenge, to say
the least. Most great investors stick to their circle of competence.

• Lots of situations. Players of probabilistic games must examine lots of situations, because the “market” price
is usually pretty accurate. Investors, too, must evaluate lots of situations and gather lots of information. For
example, the very successful president and CEO of Geico’s capital operations, Lou Simpson, tries to read
5-8 hours a day, and trades very infrequently.

• Limited opportunities. As Thorp notes in Beat the Dealer, even when you know what you’re doing and play
under ideal circumstances, the odds still favor you less than 10% of the time. And rarely does anyone play
under ideal circumstances. The message for investors is even when you are competent, favorable
situations—where you have a clear-cut variant perception vis-à-vis the market—don’t appear very often.

• Ante. In the casino, you must bet every time to play. Ideally, you can bet a small amount when the odds are
poor and a large sum when the odds are favorable, but you must ante to play the game. In investing, on the
other hand, you need not participate when you perceive the expected value as unattractive, and you can bet
aggressively when a situation appears attractive (within the constraints of an investment policy, naturally). In
this way, investing is much more favorable than other games of probability.

Constantly thinking in expected value terms requires discipline and is somewhat unnatural. But the leading thinkers
and practitioners from somewhat varied fields have converged on the same formula: focus not on the frequency of
correctness, but on the magnitude of correctness.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager or co-manager of a public
offering of securities for or makes a primary market in issues of any or all of the companies mentioned.

1 We are not equating investing to gambling. In fact, long-term investing is really the opposite of gambling. In gambling, the more you play the
greater the odds that you lose. In investing, the longer you invest, the greater the odds that you generate positive returns.
2 Daniel Kahneman and Amos Tversky, “Prospect Theory: An Analysis of Decision Under Risk” Econometrica, 47: 263-291 (1979).
3 Nassim Nicholas Taleb, Fooled By Randomness: The Hidden Role of Chance in Markets and in Life (New York: Texere, 2001), pp. 87-88.
4 Taleb points out that well-known investor Jim Rogers avoids options because “90 percent of all options expire as losses.” Rogers is confusing
frequency with how much money is made on average.
5 Brent Schlender, “The Bill & Warren Show,” Fortune (July 20, 1998).
6 Charlie Munger, “A Lesson on Elementary, Worldly Wisdom As It Relates to Investment Management & Business” Outstanding Investor Digest,
May 5, 1995, p. 50.
7 Berkshire Hathaway Annual Meeting, 1989.
8 Alfred Rappaport and Michael J. Mauboussin, Expectations Investing (Boston: Harvard Business School Press, 2001), pp. 105-108.
9 Bet With the Best (New York: Daily Racing Forum, 2001), pp. 63-64.
10 Edward O. Thorp, Beat the Dealer (New York: Vintage Books, 1966), pp. 56-57.
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The more that you read,
the more things you will know.
The more that you learn,
the more places you’ll go.

Dr. Seuss
I Can Read With My Eyes Shut!

Ant Brain
In the fall of 2000, we gathered a small group of leading investors to hear from various finance,
strategy, and business luminaries. While these presenters were terrific on balance, none got the
award for creating the most buzz. That honor went to Los Alamos National Laboratory scientist
Norman Johnson, who opened his talk in a seemingly inauspicious way: “I’ve been asked here
to talk about what’s wrong with experts—as an expert in this area—in a subject area, finance,
that I know almost nothing about.”1

What did Johnson say to cause these smart investors to slide forward in their chairs? Simply
put, he showed how diverse groups of “average” people, acting together, solve problems better
than experts do. Johnson illustrated his point by discussing the behavior of social insects,
including ants and bees. It was the incredible performance of these insects, above all, that
sparked the imaginations of the listeners.

Most of Johnson’s talk was at the macro level, or how the collective solves problems. This has
obvious relevance for understanding how market efficiency arises.2 Our focus here is on the
micro level or how investors, as individuals, should organize for investment success. While the
unit of analysis is different, the message is the same: diverse information and perspectives can
help improve investment performance.

Now think carefully for a moment about your information sources. Do you read the same
newspapers, talk to the same people, and review the same type of research reports over and
over? Or do you allocate time to entertain new ideas, even at the risk of wasting time on
intellectual cul-de-sacs? There is strong evidence to suggest that the leading thinkers in many
fields—not just investing—benefit from input diversity.

A-Mazing
Before we dwell on the individual, we would like to show how diversity leads to better answers
and how a lack of diversity can create inefficiencies. Johnson demonstrates how the collective is
better than the average individual with a maze problem:

• First, he asks individuals of identical capabilities to solve a maze. Because the
individuals have no global sense of the problem, they simply explore until they find a
solution.
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• Next, he asks the individuals to solve the problem again. With some learned information, they tend to
improve.

• Finally, he constructs a linear combination of each individual’s experiences and uses the same rules to
find a collective solution.

Because each individual’s initial search is random, a collection of individuals reflects diverse experience (maze
regions), preferences (preferred paths), and performance (path lengths). 3 So the collective is really just a normal
individual with super information. Because of this diverse information, the collective solution is vastly more robust
than average individual solution. (See Figure 1.)

Figure 1
The Collective Beats the Individual

The insert in the figure shows the demonstration maze. The main figure shows the effect on the collective solutions as more individuals
contribute to the collective solution, for two different sets of random numbers. The number of steps of the collective is normalized by the
average number of steps of the individuals contributing to collective solution.
Source: Norman L. Johnson. See http://www.ishi.lanl.gov/symintel.html.

The power of this collective effect has not been lost on nature. This is where Johnson’s stories about ants come in.
How do the ants do it? Foraging ants depart the nest with one job in mind, to find and retrieve food. They also
have the ability to leave and follow chemical trails. At first, they disperse randomly. When the ants that find food
come back to the nest, they leave a chemical trail that their sisters can follow. Studies show that this process
allows ants to consistently find the shortest path to the food. 4

Once researchers understood this collective ability, they decided to play a trick on the ants. In a controlled setting,
the scientists placed two food sources at identical path lengths from the nest. As it turned out, the ants ended up
using just one of the paths, although which one they chose was random. Why? Because they follow chemical
trails, a couple more ants going down one path will attract other ants, triggering a positive feedback loop. So
instead of finding an optimal solution, the ants have one crowded path and an equidistant, empty path.

Amazingly, though, nature anticipated this problem as well. As it turns out, ants periodically break from the main
path and begin a random search process again. The ants are programmed to strike a balance between exploiting
a known food source and exploring for the next food source. (See Figure 2.) Johnson calls this the “wild hair”
alternative. The ants are hard-wired to seek diversity.
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Figure 2
The Wild Hair Alternative

Illustration by Sente Corporation. www.senteco.com

Getting a Diversity Degree
What do mazes and ants have to do with the challenging job of managing money? A lot, as it turns out.
Physiologist Horace Barlow says that intelligence is all about making a guess that discovers some new underlying
order. This includes solving a problem, seeing the logic of an argument, or finding an appropriate analogy.5 Where
does investment intelligence come from?

Here is where Norman Johnson’s message is so important for investors. In well defined systems, experts are
useful because they can provide rule-based solutions. But when a system becomes complex, a collection of
individuals often solves a problem better than an individual—even an expert. This means that the stock market is
likely to be smarter than most people most of the time, a point the empirical facts bear out.

To be an expert in a complex system like the stock market, he continues, you need two essential features. First,
you must be able to create a “simulation” in your head, allowing you to conceive and select strategies. 6 A
description of the legendary hedge fund manager George Soros illustrates the point:

"[Gary] Gladstein, who has worked closely with Soros for fifteen years, describes his boss as operating in almost
mystical terms, tying Soros's expertise to his ability to visualize the entire world's money and credit flows. 'He has
the macro vision of the entire world. He consumes all this information, digests it all, and from there he can come
out with his opinion as to how this is going to be sorted out. He'll look at charts, but most of the information he's
processing is verbal, not statistical’." 7

Second, you must populate your mental system with information from diverse sources. While the ability to simulate
may be largely hard-wired (although you can improve your skills in this area), the pursuit of diverse ideas is within
your control.

Psychologist Donald Campbell describes the situation in similar terms, referring to the process of creative thinking
as “blind variation and selective retention.” In other words, creative thinkers seek a variety of ideas, but only
choose those that are useful given their current goals.

Idea diversity allows you to find what Johnson calls “weak signals.” A weak signal may be the start of a trend that’s
away from the dominant path (think new technology or development), or the right piece of information at the right
time from an unexpected source. In fact, a recent study suggests that informal learning fulfils up to 70% of learning
needs inside some organizations.8 It’s often difficult to know where the next beneficial idea will come from. The
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evidence suggests that exposure to diverse information sources can improve the likelihood of finding a
useful idea.

Creativity and Investing
In a classic article, former Merrill Lynch Asset Management president Arthur Zeikel argued that superior
investment performance requires key personnel within the firm to be creative. 9 He suggested that creative
people are:

• Intellectually curious
• Flexible and open to new information
• Able to recognize problems and define them clearly and accurately
• Able to put information together in many different ways to reach a solution
• Antiauthoritarian and unorthodox
• Mentally restless, intense, and highly motivated
• Highly intelligent
• Goal-oriented

Diversity is the fuel for many natural and cognitive processes. Investors that have investment approaches, or
information sources, that are too narrow risk missing out on the power of diversity. The downside, of course,
is that entertaining diverse ideas means sorting through lots of potentially useless input. But on balance
diversity seems to enrich the investment performance —and the lives—of thoughtful investors.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager or co-manager of
a public offering of securities for or makes a primary market in issues of any or all of the companies mentioned.

_____________________________

1 Michael J. Mauboussin, “Thought Leader Forum: Connect to the Idea Frontier” Credit Suisse First Boston Equity
Research, 2001, 64-81.
2 Michael J. Mauboussin, “Revisiting Market Efficiency: The Stock Market As A Complex Adaptive System” Journal of
Applied Corporate Finance, 14, 4, Winter 2002, 8-16.
3 Norman L. Johnson, “Diversity in Decentralized Systems: Enabling Self-Organizing Solutions, LANL, LA-UR-99-6281,
1999. For more on this, see http://ishi.lanl.gov.
4 James Kennedy and Russell C. Eberhart, Swarm Intelligence (San Francisco, CA: Morgan Kaufmann Publishers,
2001), 105.
5 William H. Calvin "The Emergence of Intelligence" Scientific American Presents, 9, 4, November 1998, 44-51.
http://www.sciam.com/1998/1198intelligence/1198quicksummary.html
6 Gary Klein, Sources of Power: How People Make Decisions (Cambridge, MA: MIT Press, 1998).
7 Michael T. Kaufman, Soros: The Life and Times of a Messianic Billionaire (New York: Knopf, 2002), 141.
8 See http://www.learning-org.com/98.01/0331.html.
9 Arthur Zeikel, “Organizing for Creativity” Financial Analyst Journal, 39, November/December 1983, 25-29.
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“[Victor Niederhoffer] looked at markets as a casino where people act as gamblers and where
their behavior can be understood by studying gamblers. He regularly made small amounts of
money trading on that theory. There was a flaw in his approach, however. If there is a…tide...he
can be seriously hurt because he doesn’t have a proper fail-safe mechanism.”

George Soros
Soros on Soros (1995)1

“In statistical terms, I figure I have traded about 2 million contracts…with an average profit of
$70 per contract. This average profit is approximately 700 standard deviations away from
randomness, a departure that that would occur by chance alone about as frequently as the
spare parts in an automotive salvage lot might spontaneously assemble themselves into a
McDonald’s restaurant.”

Victor Niederhoffer
The Education of a Speculator (1997)2

“On Wednesday Niederhoffer told investors in three hedge funds he runs that their stakes had
been ‘wiped out’ Monday by losses that culminated from three days of falling stock prices and
big hits earlier this year in Thailand.”

David Henry
USA Today (October 30, 1997)

“Much of the real world is controlled as much by the ‘tails’ of distributions as by means or
averages: by the exceptional, not the mean; by the catastrophe, not the steady drip; by the very
rich, not the ‘middle class.’ We need to free ourselves from ‘average’ thinking.”

Philip Anderson
Nobel Prize Recipient, Physics

Some Thoughts About Distribution in Economics 3

Experience Versus Exposure
In his 2001 letter to shareholders, Warren Buffett distinguishes between experience and
exposure. Although Buffett’s comments are in the context of Berkshire Hathaway’s insurance
business, his point is valid for any exercise with subjective probabilities. Experience, of course,
looks to the past and considers the probability of future outcomes based on occurrence of
historical events. Exposure, on the other hand, considers the likelihood—and potential risk—of
an event that history (especially recent history) may not reveal. Buffett argues that in 2001 the
insurance industry assumed huge terrorism risk without commensurate premium because it was
focused on experience, not exposure.

Investors, too, must discern between experience and exposure. The high-profile failures of Long
Term Capital Management and Victor Niederhoffer give witness to this point. Remarkably,
however, standard finance theory does not easily accommodate extreme events. Financial
economists generally assume that stock price changes are random, akin to the motion of pollen
in water as molecules bombard it.4
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In a triumph of modeling convenience over empirical results, finance theory treats prices changes as independent,
identically distributed variables and generally assumes that the distribution of returns is normal, or lognormal. The
virtue of these assumptions is that investors can use probability calculus to understand the distribution’s mean and
variance, and can therefore anticipate various percentage price changes with statistical accuracy. The good news
is that these assumptions are reasonable for the most part. The bad news, as physicist Phil Anderson notes
above, is that the tails of the distribution often control the world.

Tell Tail
Normal distributions are the bedrock of finance, including the random walk, capital asset pricing, value-at-risk, and
Black-Scholes models. Value-at-risk (VaR) models, for example, attempt to quantify how much loss a portfolio may
suffer with a given probability. While there are various forms of VaR models, a basic version relies on standard
deviation as a measure of risk. Given a normal distribution, it is relatively straightforward to measure standard
deviation, and hence risk. However, if price changes are not normally distributed, standard deviation can be a very
misleading proxy for risk.5

In fact the research, some done as long as 40 years ago, shows that price changes do not follow a normal
distribution. Figure 1 shows the frequency distribution of S&P 500 daily returns from January 1979 to March 2002
and a normal distribution derived from the data. Figure 2 highlights the difference between the actual returns and
the normal distribution. Analysis of different asset classes and time horizons yield similar results. 6 The figures
show that:

• Small changes appear more frequently than the normal distribution predicts.
• There are less medium-sized changes than the model implies (roughly 0.5 to 2.0 standard deviations).
• There are fatter tails than what the standard model suggests. This means that there are a greater-

than-expected number of large changes.

Figure 1: Frequency Distribution of the S&P 500 Daily Returns (1979-2002)
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Figure 2: Frequency Difference

Frequency Difference: Normal versus Actual Daily Returns
January 1, 1979 - March 22, 2002
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The fat tails, in particular, warrants additional comment. These extreme value changes happen considerably more
frequently than the standard model suggests, and can have a substantial influence on portfolio performance—
especially for leveraged portfolios. For example, during the October 1987 crash, which we excluded from our
figures for presentation purposes, the S&P 500 plummeted over 20%, a change that is 19 standard deviations from
the mean. Roger Lowenstein notes:

“Economists later figured that, on the basis of the market’s historical volatility, had the market
been open every day since the creation of the Universe, the odds would still have been against
its falling that much in a single day. In fact, had the life of the Universe been repeated one billion
times, such a crash would still have been theoretically ‘unlikely’.” 7

The pattern of many small events and few large events is not unique to asset prices. Indeed it is a signature of
systems in the state of “self-organized criticality.” Self-organization is the result of interaction between individual
agents (in this case investors) and requires no leadership. A critical state is one where small perturbations can
lead to events of many types. Self-organized criticality marks systems as varied as earthquakes, extinction events,
and traffic jams.8

Is there a mechanism that can help explain these episodic lunges? We think so. As we have noted in previous
reports, markets tend to function well when a sufficient number of diverse investors interact.9 Conversely, markets
tend to become fragile when this diversity breaks down and investors act in a similar way (this can also result from
some investors withdrawing). A burgeoning literature on herding addresses this phenomenon. Herding is when a
large group of investors make the same choice based on the observations of others, independent of the own
knowledge. Information cascades, another good illustration of a self-organized critical system, are closely linked to
herding.10

What Fat Tails Mean for Investors
O.K. Big changes in prices appear more frequently than they are supposed to. What does this mean for investors
from a practical standpoint? We believe there are a few important implications:

• Cause and effect thinking. One of the essential features of self-organized critical systems is that the size of
the perturbation and resulting event may not be linearly linked. Sometimes small-scale inputs can lead to
large-scale events. This dashes the hope of finding causes for all effects. For example, in a widely cited
1989 paper, Cutler, Poterba, and Summers review the 50 largest post-war moves in the S&P 500 Index
and the “causes”, as reported by the New York Times the subsequent day. They summarize:

“On most of the sizable return days…the information that the press cites as the cause of the market move
is not particularly important. Press reports on subsequent days also fail to reveal any convincing accounts
of why future profits or discount rates might have changed.” 11
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• Risk and reward. The standard model for assessing risk, the capital asset pricing model, assumes a
linear relationship between risk and reward. In contrast, nonlinearity is endogenous to self-organized
critical systems like the stock market. Investors must bear in mind that finance theory stylizes the
real world data. That the academic and investment community so frequently talk about events five or
more standard deviations from the mean should be a sufficient indication that the widely used
statistical measures are inappropriate for the markets.

• Portfolio construction. Investors that design portfolios using standard statistical measures may
understate risk (experience versus exposure). This concern is especially pronounced for portfolios
that use leverage to enhance returns. Many of the most spectacular failures in the hedge fund world
have been the direct result of fat tail events. Investors need to take these events into consideration
when constructing portfolios.

A useful means to navigate a fat-tailed world is to first measure the current expectations underlying an asset
price, and then contemplate various ranges of value outcomes and their associated probabilities. This
process allows investors to give some weight to potential fat tail events.12

Standard finance theory has advanced our understanding of markets immensely. But some of the theory’s
foundational assumptions are not borne out by market facts. Investors must be aware of the discrepancies
between the theory and reality and adjust their thinking (and portfolios) accordingly.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager or co-manager of
a public offering of securities for or makes a primary market in issues of any or all of the companies mentioned.
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“Castles in the air—they are so easy to take refuge in.
And so easy to build too.”

Henrik Ibsen
Master Builder

“I see more predictions of future earnings growth at high rates, not less. A few people have
taken the abstinence pledge, but it’s very few.”

Charlie Munger
Outstanding Investor Digest1

Compounding and Confounding
Managers and investors generally consider growth to be an absolute good. Managers routinely
discuss stretch objectives and sometimes even embrace “big, hairy audacious” goals to
motivate their employees and to impress their shareholders. Growth investors routinely seek
companies that promise rapid, sustainable increases in sales and earnings.

But most investors do not intuitively understand the power, and onus, of compounding. To see
how you stack up, take this little quiz:

One dollar today ($1) becomes how much when compounded over 20 years? Write the amount
in the space provided.

Starting amount: Compounded at: Becomes how much after 20 years?
$1 2% ________
$1 7% ________
$1 15% ________
$1 20% ________

For most of us, these calculations do not come naturally. A 2% compounded annual growth rate
(CAGR) over 20 years turns $1 into $1.49. A 7% growth rate equals $3.87. A 15% rate—a
common earnings growth goal among large companies—implies a value of $16.37. And finally,
$1 compounded at a 20% rate becomes $38.34.

How did you do? If you are like most people, you had difficulty properly gauging the relationship
between the growth rate and the ending value. For example, it is not intuitive to most investors
that an increase from 15% to 20% growth implies more than a value double after 20 years.
That’s why Albert Einstein called compounding the “eighth wonder of the world.” The trick for
investors is to make the compounding work for them, not against them.

Reality Check
In the insightful book, Profit from the Core, Bain & Company consultant Chris Zook reveals a
study of the companies that actually achieved sustained growth in the 1990s.2 The sample drew
from over 1,800 companies in 7 countries that had sales in excess of $500 million.
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Zook set three hurdles:

• 5.5% real (inflation adjusted) sales growth
• 5.5% real earnings growth
• total shareholder returns in excess of the cost of capital

Notably, these targets are well below what most strategic plans suggest. In fact, Bain found that two-thirds of
the companies it examined had double-digit nominal growth rates built into their plans.

Figure 1 shows the study results. As it turns out, only about 25% of all companies achieve the sales growth
rate, and just one in eight meets all criteria for sustained growth. Notably, these results are against one of
the most buoyant economic backdrops in a generation. The vast majority of companies seek (and plan!) to
grow at a double-digit rate and the vast majority do not.

Figure 1: Few Companies Achieve Sustainable Growth
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Source: Worldscope database, Bain analysis.

How acute is the potential gap between perception and reality? To check that, we first looked at the
distribution of 10-year sales growth rates (1992-2001) for U.S. companies with base-year revenues in
excess of $500 million. (See Figure 2.) The average growth rate for that group was 7.4%, and less than one-
third of the companies sustained double-digit nominal top-line growth. Further, these growth rates do not
adjust for acquisitions, so the organic growth rate is almost surely lower.3

Figure 2: Frequency Distributions of 10-Year CAGRs in Sales, 1992-2001
for companies with $500M+ in base year revenue
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Source: FactSet, CSFB analysis.
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Next, we layered in projected three-year earnings growth for all companies with sales in excess of $500 million
(2001 base). Even though the earnings growth has been historically roughly 100 basis point higher than sales
growth, the analytical point is unchanged.4 Notwithstanding two years of poor market performance, the
average expected growth rate for this group, at 14.8%, is still roughly double the rates that companies
achieved in the recent past. Also noteworthy is that the distribution of expected growth doesn’t include any
negative rates.

Figure 3: Expectations Gap?
for companies with $500M+ in base year revenue
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Source: FactSet, CSFB analysis.

What is the significance of a 15% growth rate versus a 7% rate? Our compounding exercise shows that after
20 years at the 15% rate, the end value is roughly four times higher. As companies get larger, sustaining
double-digit rates becomes very difficult. So if past is prologue, the expected growth rates for many companies
will have to come down.

The Bigger They Are, the Slower They Grow (or Don’t Grow)
The entire population of company sizes, like city sizes, tends to follow a distinct distribution.5 In models that
replicate this distribution, scientists note that average growth rates are independent of size and that the growth
rate variance declines with size. Call it the cone of growth.

Figure 4 shows this graphically. Here we looked at the 10-year compounded annual sales growth rate for
1,600 U.S. companies. The horizontal axis is on a log scale. The chart shows that while the average growth
rate for small and large companies is approximately the same, there is less likelihood that a large company will
grow or shrink rapidly. Investors often call this the law of large numbers—big companies can’t grow as fast as
small companies—but it’s more accurate to say that big company growth doesn’t vary much from the average
growth rate.6
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Figure 4: Sales Growth CAGR
in millions
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Growth Is Not Bad
Readers who have gotten to this point may have the impression that all companies with high growth rate
expectations are poor investments. Nothing can be further from the truth! The problem is that while we know
that some companies will grow rapidly in the future, spurring upside revisions and attractive shareholder
returns, we have no systematic way to identify those companies. Therein lies a great opportunity.

To demonstrate that growth is good but that it’s hard to take advantage of it, we turn to Jeremy Siegel’s
excellent analysis of the Nifty Fifty in his investment classic Stocks for the Long Run.7 The Nifty Fifty were the
leading growth stocks in the early 1970s, and had high growth rate expectations and price/earnings (P/E)
multiples in excess of 40. In the subsequent bear market of 1973-74, these stocks as a group dropped sharply.

Siegel asks a basic question: Were the Nifty Fifty overvalued in 1972 based on their subsequent total
shareholder returns? Based on his analysis, the answer is no. While some stocks did much better than the
market (Philip Morris, Gillette, Coca-Cola) and others did much worse (Burroughs, Polaroid, Black and
Decker), on balance they delivered a return consistent with that of the overall market. Siegel’s point is that
based on ensuing performance, the warranted P/E in 1972 was much higher for some companies and much
lower for others. But on average, the P/E was just about right.

We updated Siegel’s data through 2001 and found that the conclusion remains the same. The total
shareholder return for the surviving Nifty Fifty averaged 11.8%, essentially identical to the S&P 500’s return.
Earnings growth rates, too, are in-line with the market’s. This is consistent with the evidence that growth and
value funds tend to generate similar returns over time.

Refuse Refuge in Castles in the Air
That there’s a gap between expectations and reality is not new. For example, bottom-up estimates of S&P 500
earnings have consistently been more optimistic than the top-down appraisal. But today the issue seems
compounded by the earnings expectations game.8 Managers and investors engage in an expectations-bar-
raising ritual. Executives work to meet or beat Wall Street’s forecasts, which encourages analysts to increase
their expectations, and compels the executives to deliver even more growth—by whatever means possible.
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USA Networks, which has sworn off the earnings expectations game and is disclosing its budgets to the
financial community, summed it up in a 2001 SEC filing:9

“Among our concerns is that over the years negotiating expectations has moved from informal advisories into
a cottage industry . . . into a new world. This evolution has created its own sophisticated art form promoting
and managing expectations. Of course, this has nothing to do with actually operating a business on a day-to-
day basis, and is becoming at best a distraction from the real work of the company . . . the ‘at worst’ conjuring
doesn’t need detailing here.”

Gillette’s new CEO, Jim Kilts, blazed a similar path by “ridiculing” the prior management’s 18% earnings per
share goal. He noted that unrealistic expectations led to excess overhead costs and actions aimed at boosting
short-term results, including prices increases, lower advertising spending and building excess inventory, at the
expense of the company’s long term health.

Investors and managers must have reasonable expectations. The evidence shows that sustaining rapid growth
is very difficult, especially for large corporations. Further, while there is nothing wrong with growth stocks, the
indications are that it is very difficult to know which companies will exceed expectations and which will
disappoint. Investors should continue to focus on investment ideas where the expected value is favorable—
where the upside opportunity outstrips the downside risk.

N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager or co-manager of a
public offering of securities for or makes a primary market in issues of any or all of the companies mentioned.

_____________________________
1 Warren Buffett and Charlie Munger, “It’s Stupid the Way People Extrapolate the Past—and Not Slightly Stupid, But
Massively Stupid”, Outstanding Investor Digest, December 24, 2001.
2 Chris Zook with James Allen, Profit from the Core (Boston: Harvard Business School Press, 2001), 11-13.
3 We mention this because voluminous evidence suggests that mergers and acquisitions are a value negative, or at best, a
value neutral activity. So growth via acquisition is often not value creating.
4 In the ten years ended 2001, the median sales growth rate for the Fortune 500 was 7.6% and the median earnings per
share growth rate was 8.3%.
5 Firm sizes and cities follow a Zipf distribution. This will be the subject of an upcoming report. See Robert L. Axtell, “Zipf
Distribution of U.S. Firm Sizes,” Science, vol. 293, September 7, 2001.
6 This is an inappropriate use of the term “law of large numbers.” For a further explanation, see Peter L. Bernstein, Against
the Gods: The Remarkable Story of Risk (New York: John Wiley & Sons, 1996), 122-23.
7Jeremy J. Siegel, Stocks for the Long Run, 2nd ed. (New York: McGraw Hill, 1998), 105-114.
8 Joseph Fuller and Michael C. Jensen, “Dare to Keep Your Stock Price Low” The Wall Street Journal, December 31,
2001.
9 USA Networks, SEC Filing, October 24, 2001
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Editor’s Note 
Valuation is a frequent topic in Strategic Investor Rela-
tions.  This article and the following article by Aswath
Damodaran deal with discounted-cash-flow valua-
tion.  For readers not completely comfortable with this
method, here is a brief summary of how it works:  A
company’s estimated future free cash flow is discounted
back to the present at the company’s weighted aver-
age cost of capital to calculate the company’s equity
value.  Total enterprise value is equal to equity value
plus long-term debt. Free cash flow is the cash flow
that remains after capital expenditures and other invest-
ments such as increases in working capital required to
grow the business.  The weighted average cost of cap-
ital is a weighted average cost of the company’s debt
and equity capital with the cost of equity capital cal-
culated according to the capital asset pricing model
(CAPM). Under CAPM, the cost of equity capital
is computed as follows:

Cost of equity = current risk-free rate + 
(beta � market risk premium
for common stocks)

The risk-free rate most often used is U.S. Trea-
suries. Beta is a measure of stock-price volatility.
The market risk premium for common stocks, based
on historical averages, is released annually by Ibbot-
son Associates of Chicago in publications such as
Stocks, Bonds, Bills, and Inflation.

W
hether the stock market is
booming or swooning, valua-
tion is an integral part of fun-
damental analysis. Yet investors

generally discuss valuation on a very superficial

level. Valuation discussions, if they can be so
termed, usually focus on which rule of thumb
(e.g., price/earnings multiple) to use and the
appropriate level of that rule of thumb (e.g.,
the P/E should be 24). Here we attempt to
address some of the harder issues surrounding
valuation. In particular, we seek to answer some
basic questions:

• What is the central role of valuation?
• What can we say, and not say, about the

certainty of the valuation process?
• What analogies can help us understand

how the market sets price?
• What does empirical evidence tell us?
• Why isn’t the theory accepted in practice? 

VALUATION DEFINED

Investing entails committing money
today in order to gain a future financial return.
Valuation is the mechanism by which
investors trade cash today for future claims
on cash flows. Investment industry luminary
John Bogle says it more eloquently: “The
purpose of any stock market… is simply to
provide liquidity for stocks in return for the
promise of future cash flows, enabling
investors to realize the present value of a future
stream of income at any time.”

This simple statement is packed with
meaning: It tells us that the combination of
price (for a publicly traded security) and the
valuation mechanism provides potentially use-
ful insights about the market’s expectations for
magnitude, timing, and riskiness of future
cash flows. 

Valuation: An Epistemological View
MICHAEL MAUBOUSSIN

MICHAEL

MAUBOUSSIN

is a managing director 
at Credit Suisse First
Boston, in New York.
Michael.Mauboussin@csfb.com
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A brief diversion: It is important to clearly under-
stand the distinction between price and value. Price reflects
the collective expectations of investors. Value, if it is to
be logically distinct from price, implies that an investor
believes something different than what the market believes.
In order for investors to have a firm grasp on where and
why their views are different than the market, it is impor-
tant that they understand where the market stands.

WHAT DO WE KNOW? 
WHAT DON’T WE KNOW?

At the end of the day, we can prove very little about
valuation. The reason is simple: Stock prices (and the
inputs that drive them) reflect investor expectations. Changes
in investor expectations, in turn, largely dictate total share-
holder returns. Investors often ask whether a particular
financial measure (insert your favorite—cash flow, return
on capital, earnings) correlates strongly with total share-
holder returns over a particular time period. The answer
is generally a disappointing “no,” because no single finan-
cial measure can thoroughly capture a set of expectations.
Any direct link between price and a particular financial
measure is likely to be ephemeral.

Think of it this way: We can best describe share-
holder returns from time A to time B as the change in
expectations from time A to time B. And while a compa-
ny’s financial performance during that time may influ-
ence the expectations set at time B, the market is always
looking forward.

If expectation revisions largely dictate stock price
movements, is it possible to intelligently decipher those
expectations? Or, more to the point, what expectations do
stock prices reflect? Sales growth? Earnings? Cash flows?

Even the most ardent finance theorist struggles with
this answer. But scientists frequently use a technique that
applies here. When trying to understand a complicated
system, scientists often start by looking for a similar, but
simpler, system. Understanding of the simpler system can
provide useful insights about the workings of the more
complicated system.

A SCIENTIFIC APPROACH

Want to understand human neuroscience? Start with
the Caenorhabditis elegans, a common worm. Scientists have
mapped all of c. elegans’s 302 neurons, providing them with
the cellular basis of the neural computations that underlie
behavior. Interested in genetics? Turn to Saccharomyces cere-
visiae. Scientists decoded the complete genome of this com-

mon yeast years ago, allowing for a clearer understanding
of gene action and interaction. In both cases, the simpler
system provides critical clues for how to think correctly
about its more complicated counterpart.

Investors can use the same approach to understand
stock valuation better. A simpler and analogous system is the
bond market. The bond market, just like the stock market,
places a price today on a stream of future economic claims.
But bond issuers, unlike equity issuers, are contractually
obligated to make timely payments on their coupons and
principal. As a result, bond market valuation is clear-cut: The
value of a bond today is the present value of future cash
flows. To value bonds, you need to answer three questions:

1. What will the cash flows be?
2. When will I receive them?
3. How risky are they?

Bond issuers must specify the answers to two of
these three questions—magnitude and timing. Beyond
the issue of defaulting on these obligations, the degree of
risk and, hence, expected return is the primary issue for
investors to weigh.

If indeed investors value bonds by discounting future
cash flows, it stands to reason that they value stocks—a junior
financial claim—in the same fashion. However, there is a
big difference between stocks and bonds, because compa-
nies do not specify the timing and magnitude of cash flows
for stocks (even dividends are, at best, a quasi-contract). So
answering the three questions above is inherently more dif-
ficult. The whole valuation process is more uncertain. But
this uncertainty does not obviate the basic mechanics of val-
uation. It’s all about the present value of free cash flow.

JUST THE FACTS

We can now go one step further and consider
whether or not the empirical research supports this obser-
vation. As it turns out, the evidence is quite clear. Specif-
ically, we can summarize the relevant elements of the
literature in three statements:

1. When reported earnings per share and cash flow
diverge, the market follows the cash. It is possible for
companies to increase their reported earnings but not
increase shareholder value. This can occur when a
company makes an incremental investment at a rate
below the cost of capital. One example is an EPS-
accretive acquisition that is net-present-value negative.

2 VALUATION: AN EPISTEMOLOGICAL VIEW SPRING 2002
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2. There is a trade-off between risk and reward (i.e.,
high risk equals high reward, low risk equals low
reward). This relationship seems particularly pro-
nounced across asset classes.

3. The stock market reflects expectations for long-term
cash flows. It often takes 10 or more years of future
cash flows to justify a company’s current stock price.

Building on first principles, we can now strongly
suggest that stock prices reflect expectations for future
long-term cash flows. While most investors do not find
reason to quarrel with the above language, they may claim
that the logic is theoretical. Since the real world is a lot
messier than the theory, the argument goes, investors have
to back away from this theoretical approach.

GOOD THEORY, LIMITED PRACTICE

Specifically, investors who fail to embrace a discounted-
cash-flow model fall into two broad camps. The first is based
on a distrust of a discounted-cash-flow model itself. The
argument is that certain inputs, such as the cost of capital and
terminal value, are critical from a practical standpoint (i.e.,
small changes in these variables lead to large value swings)
but poorly specified from a theoretical perspective.

The second camp expresses skepticism about the
ideal of discounted cash flow, given that most investors use
multiples to determine value. More bluntly, this group
asks, “How can the market ‘get’ discounted cash flow
when so few investors actually use it?” Neither objection
holds up to careful scrutiny.

Multiples are not valuation; 
they are a shorthand for 
the valuation process.

The retort to the first objection—distrust of the
model—has two parts. To begin, practical hurdles do not
undermine the logical case of how to value a stock. That
the capital asset pricing model is an imperfect represen-
tation of risk does not mean that an investor can neglect
risk and reward. That our understanding of sustainable
competitive advantage is incomplete does not mean that
we can neglect a company’s value growth duration.

There are ways to circumvent this garbage-in,
garbage-out problem. The best, we believe, is to take the
stock price and work backward—reverse-engineering the

expectations needed to equate to the current price. This
decoding of prices allows investors to read the mind of
the market using the language of the market. Investors
then can intelligently judge whether or not the market is
too optimistic or pessimistic.

The next response to discounted-cash-flow model
distrust is to consider whether or not viable alternatives
exist. Most valuation work in the financial community is
based on multiples—multiples of sales, EBITDA, earnings,
or book value. But investors must recognize the simple
fact that multiples are not valuation, multiples are a short-
hand for the valuation process. No investor should ever
confuse the two.

The difficulty of creating a sound
discounted-cash-flow model

reflects the uncertainty inherent
in corporate cash flows, not a flaw

in the analytical approach.

Shorthand in general has the virtue of saving users’
time. But shorthand is also, by definition, cruder than the
reality it seeks to represent. That many investors are com-
fortable with multiples but uncomfortable with discounted
cash flow reflects cognitive dissonance. The simplicity of
multiples is a sign of inaccuracy, not accuracy. As Keynes
said, “It is better to be vaguely right than precisely wrong.”
The difficulty of creating a sound discounted-cash-flow
model reflects the uncertainty inherent in corporate cash
flows, not a flaw in the analytical approach.

In short, the practical challenges in using a dis-
counted-cash-flow model do not weaken its theoretical
and pragmatic value. Indeed, the alternatives to a dis-
counted cash flow framework inevitably represent a step
away from economic reality.

The second objection—how the market “gets it”—
appears on the surface to be more profound. It does not
seem to make sense to assume that the market follows a dis-
counted-cash-flow approach, either in theory or practice,
if so few investors use the model. In the bond market,
which we view as analogous, investors really do use a dis-
counted cash flow model. But for the stock market, detailed
valuation approaches are the exception, not the rule.

There are two possible responses to this objection.
The first, while insufficient, is the standard answer in finance
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circles. It is based on the idea that stock prices are set at
the margin. So average investors don’t matter, since they
are price takers. Rather, the marginal price setter is the
key. As the theory goes, the marginal price setter (think
Warren Buffett) indeed does use a discounted-cash-flow
model. Since the marginal price setter is effectively lead-
ing the other presumably less sophisticated investors, stock
prices adhere to the discounted-cash-flow framework.

This approach has significant intuitive appeal and is
sufficiently robust to persuade many investors of the
importance of using a discounted-cash-flow approach.
Unfortunately, it rests on assumptions that are not realis-
tic: The number of marginal price setters and the capital
they would require are too large to credibly suggest that
they dictate stock market prices. Further, this model does-
n’t do an acceptable job of explaining the vagaries of the
market—periodic booms and busts that are inconsistent
with standard finance theory.

The collective market is
consistently smarter than 

the average individual agent.

An alternative response that is more persuasive, and
a very important mental model, is based on the idea that
the stock market is a complex adaptive system. We can
describe complex adaptive systems—which are ubiqui-
tous in nature—in three parts. First, there is a hetero-
geneous group of agents (investors, in this case), each
with evolving decision rules that attempt to anticipate
changes in their environment. Second, the interaction
of these agents leads to self-organization—often called
emergence. Finally, the interaction creates a global sys-
tem (the stock market) that has properties and charac-
teristics distinct from the underlying agents themselves.
Just as you can’t understand an ant colony by interviewing
an ant, you can’t understand a stock market by inter-
viewing an investor. There is no additivity. The sum is
greater than the parts. Price is a manifestation of myr-
iad investment strategies, time horizons, and investment
beliefs. And, as it turns out, we can say that the collec-
tive (i.e., the market) is consistently “smarter” than the
average agent.

One of the ways to appreciate why the market is so
“smart” is to distinguish between the “problem” and the
“solution.” The problem, in the case of the stock market,
is how to determine the present value of future cash flows

for all publicly traded companies. The solution is how
investors go about their task—a collage of technical and
fundamental tacks.

Think of this problem/solution distinction in the
context of a big maze. You are asked to “solve” the maze—
that is, to get from the start to the finish. That is the prob-
lem. How you go about it is the “solution.” You might
go at this in one of many ways. Your decision rule might
be a little algorithm “two lefts, one right, two lefts, one
right, etc.,” or may be a bit less structured “this way looks
good.” And your decision rules are likely to evolve. The
important point is that the problem is easier to define
than the solution.

As it turns out, scientists actually have conducted
such a maze experiment and found that the collective
“path” of a group of individuals with diverse decision
rules is consistently shorter—that is, better—than the
average individual. Collective maze solving is more effec-
tive than individual maze solving.

So we can now see that the second objection to using
the discounted-cash-flow model confuses the problem with
the solution. That investors use a diverse set of solutions in
no way changes the problem. Indeed, diverse approaches
help assure that individuals solve the problem effectively.
Further, it helps explain why empirical studies of the stock
market show that it follows an economic model (collective
problem solving), even though very few individuals adhere
to the pure economic approach (various decision rules).

CONCLUSION

Imagine strolling into a casino. Would you be will-
ing to join a card game and wager your money, with a
hope of winning, if you didn’t completely understand the
workings of the game? Investors who lack a firm sense of
valuation face just such a set of circumstances. Valuation
is important in fundamental analysis. Thoughtful investors
have a firm grasp of the market’s mechanism, as well as
well as what they can and can’t know. We know that many
individual investors with different strategies interact
through a market-making mechanism and that fluctuat-
ing prices result. Further, scientists have conducted exper-
iments that strongly suggest that the collective derives a
better answer than the average individual. But given that
stock prices are a function of expectations, there is no objec-
tive way to determine the “right” answer. 

To order reprints of this article please contact Ajani Malik at
amalik@iijournals.com or 212-224-3205.
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“In the existing sciences much of the emphasis over the past century or so has been on
breaking systems down to find their underlying parts, then trying to analyze these parts in as
much detail as possible . . . But just how these components act together to produce even some
of the most obvious features of the overall behavior we see has in the past remained an almost
complete mystery.”

Stephen Wolfram
A New Kind of Science

Beyond Newton
Where does consciousness come from? This question has bedeviled philosophers and
scientists for centuries. We have cured diseases, put men on the moon, and probed many
details of our physical world. Yet even the best thinkers today have difficulty defining
consciousness, let alone explaining it. Why have we had so much success in some scientific
realms and so little in others, like unveiling the mysteries of consciousness?

Not all systems are alike, and we can’t understand the workings of all systems on the same
level. Let’s start with the systems that we do understand. Many of science’s triumphs over the
past few centuries are rooted in Isaac Newton’s principles. Newton’s world is a mechanical one,
where cause and effect are clear and systems follow universal laws. With sufficient
understanding of a system’s underlying components, we can predict precisely how the system
will behave.

Reductionism is the cornerstone of discovery in the Newtonian world, the basis for much of
science’s breathtaking advance in the 17th-19th centuries. As scientist John Holland explains,
“The idea is that you could understand the world, all of nature, by examining smaller and smaller
pieces of it. When assembled, the small pieces would explain the whole.”1 In many systems,
reductionism works brilliantly.

But reductionism has its limits. In systems that rely on complex interaction of many components,
the whole system often has properties and characteristics that are distinct from the aggregation
of the underlying components. Since the whole of the system emerges from the interaction of
the components, we cannot understand the whole simply by looking at the parts. Reductionism
fails.

Neuroscientist William Calvin, who is in the thick of the consciousness dialogue, notes that we
can approach the problem in various ways but that the key to understanding consciousness
certainly is not in the “basement” of neural chemistry or the “subbasement” of quantum
mechanics. There are too many layers of interaction in the brain. The parts don’t explain the
whole. Calvin calls the leap from the subbasement of quantum mechanics directly to the
penthouse of consciousness the janitor’s dream. 2

Why should investors care about the janitor’s dream? If the stock market is a system that
emerges from the interaction of many different investors then reductionism—understanding
individuals—does not give a good picture of how the market works. Investors and corporate
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executives who pay too much attention to individuals are trying to understand markets at the wrong level. An
inappropriate perspective of the market can lead to poor judgments and value-destroying decisions.

Sorting Systems
When a system has low complexity and we can define interactions linearly, reductionism is very useful.
Many engineered systems fit this bill. A skilled artisan can take apart your wristwatch, study the components,
and have a complete understanding of how the system works. Such systems also lend themselves to
centralized decision making. Many companies in the industrial revolution were good examples of engineered
systems—a product went down a manufacturing line and each worker contributed to the end product.
Through scientific refinement, managers could continually improve the system’s performance.

On the other hand, centralized control fails for systems with sufficient complexity. Scientists call these
complex adaptive systems, and refer to the components of the system as agents. Complex adaptive
systems exhibit a number of essential properties and mechanisms: 3

• Aggregation. Aggregation is the emergence of complex, large-scale behavior from the collective
interactions of many less-complex agents.

• Adaptive decision rules. Agents within a complex adaptive system take information from the
environment, combine it with their own interaction with the environment, and derive decision rules. In
turn, various decision rules compete with one another based on their fitness, with the most effective
rules surviving.

• Nonlinearity. In a linear model, the whole equals the sum of the parts. In nonlinear systems, the
aggregate behavior is more complicated than would be predicted by totaling the parts.

• Feedback loops. A feedback system is one in which the output of one iteration becomes the input of
the next iteration. Feedback loops can amplify or dampen an effect. 4

Complex adaptive systems include governments, many corporations, and capital markets. Efforts to assert
top-down control of these systems generally leads to failure, as we saw with the former Soviet Union. Figure
1 contrasts the two types of systems.

Thinking about the market as a complex adaptive system is in stark contrast to classical economic and
finance theory that depicts the world in Newtonian terms. Economists treat agents as if they are
homogenous and build linear models—supply and demand, risk and reward, price and quantity. None of
this, of course, much resembles the real world. 4

Figure 1: Complexity and Decision-Making

Illustration by Sente Corporation. See www.senteco.com.The Stock Market as a Complex Adaptive
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System
The stock market has all of the characteristics of a complex adaptive system. Investors with different
investments styles and time horizons (adaptive decision rules) trade with one another (aggregation), and we
see fat-tail price distributions (non-linearity) and imitation (feedback loops). An agent-based approach to
understanding markets is gaining broader acceptance. But this better descriptive framework does not offer the
neat solutions that the current economic models do.5

Investors who view the stock market as a complex adaptive system avoid two cognitive traps. The first is the
constant search for a cause for all effects. Critical points, where large-scale reactions are the result of small-
scale perturbations, are a characteristic of complex adaptive systems. So cause and effect are not always
easy to link. Following the stock market crash of 1987, for instance, the government commissioned a study to
isolate the “cause” of the crash. After an exhaustive study, the Brady commission was unable to earth a
particular cause. The point here is not that cause and effect don’t exist, but rather that not every effect has a
proportionate cause. As humans like to identify a cause for every effect, this concept is difficult to internalize.

The second trap is to dwell on the input of any individual at the expense of understanding the market itself. For
example, executives often question how it is that the empirical evidence shows the market follows cash flows
when most investors talk about accounting results. The answer is that every individual operates with his or her
own decision rules, while the market represents the aggregation of these rules. Further, studies of systems
with sufficient complexity, show that a collective of diverse individuals tends to solve problems better than
individuals can—even individuals that are so-called “experts.” 6

Using What You’ve Got
Time-pressured decision-makers often rely on rules-of-thumb, or heuristics, for their decision-making. While
heuristics don’t always lead to the best answer in a particular situation, they are often useful precisely because
they save time for their users. However, heuristics can also lead investors to make biased decisions. One
facet of successful decision-making is gaining an understanding of these biases so as to mitigate their cost. 7

The availability heuristic allows investors to assess the frequency or likely cause of an event by the degree to
which similar events are “available” in memory. Ease of recall is one bias that emanates from the availability
heuristic. In other words, investors or managers may place greater emphasis on information that is available
than on information that is relevant.

We believe this bias is at the heart of the janitor’s dream problem. Investors and managers spend a lot of time
focusing on information that is available, like current earnings and multiples, rather than on information that is
more meaningful—i.e., what the market reveals about expectations for future performance. Corporate
managers see analyst reports that dwell on earnings, and hence incorrectly assume that the market is a
simple addition of these agents.

Investors and corporate managers trying to understand the market must recognize that it’s a complex adaptive
system. The market’s action reflects the interaction of many agents, each with varying knowledge, resources,
and motivation. So a disproportionate focus on individual opinions can be hazardous to wealth creation.
N.B.: CREDIT SUISSE FIRST BOSTON CORPORATION may have, within the last three years, served as a manager or co-manager of a public offering of securities for
or makes a primary market in issues of any or all of the companies mentioned.

_____________________________

1 Sandra Blakeslee, “Scientist at Work: John Henry Holland; Searching for Simple Rules of Complexity,” The New York
Times, December 26, 1995.
2 William H. Calvin, How Brains Think: Evolving Intelligence, Then and Now (New York: Basic Books, 1996).
3 John H. Holland, Hidden Order: How Adaptation Builds Complexity (Reading, MA: Helix Books, 1995).
4 Michael J. Mauboussin and Kristen Bartholdson, “Guppy Love: Exploring Imitation in Markets,”, The Consilient Observer,
Credit Suisse First Boston Equity Research, May 22, 2002.
5 Michael J. Mauboussin, “Revisiting Market Efficiency: The Stock Market as a Complex Adaptive System,” Journal of
Applied Corporate Finance, Winter 2002, 47-55.
6 Norman L. Johnson, “Diversity in Decentralized Systems: Enabling Self-Organizing Solutions,” LANL, LA-UR-99-6281,
1999.
7 Max Bazerman, Judgment in Managerial Decision Making, 4th ed. (New York: John Wiley & Son, 1998), 6-17.
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 Executive Summary    

• Sustainable value creation has two dimensions—how much economic profit a 

company earns and how long it can earn excess returns. Both are of prime interest to 

investors and corporate executives. 

• Sustainable value creation is rare. Competitive forces—including innovation—drive 

returns toward the cost of capital. Investors should be careful about how much they 

pay for future value creation.   

• Warren Buffett consistently emphasizes that he wants to buy businesses with 

prospects for sustainable value creation. He suggests that buying a business is like 

buying a castle surrounded by a moat—a moat that he wants to be deep and wide to 

fend off all competition. According to Buffett, economic moats are almost never stable; 

competitive forces assure that they’re either getting a little bit wider or a little bit 

narrower every day. This report seeks to develop a systematic way to explain the 

factors that determine a company’s moat. 

• Companies and investors use competitive strategy analysis for two very different 

purposes. Companies try to generate returns above the cost of capital, while investors 

try to anticipate revisions in expectations for financial performance that enable them to 

earn returns above their opportunity cost of capital. If a company’s share price already 

captures its prospects for sustainable value creation, investors should expect to earn 

a risk-adjusted market return. 

• Studies suggest that industry factors dictate about 10-20% of the variation of a firm’s 

economic profitability, and that firm-specific effects represent another 20-40%. So a 

firm’s strategic positioning has a significant influence on the long-term level of its 

economic profits. 

• Industry analysis is the appropriate place to start an investigation into sustainable 

value creation. We recommend getting a lay of the land—understanding the players, a 

review of profit pools, and industry stability—followed by a five-forces analysis and an 

assessment of the likelihood of disruptive technologies.  

• A clear understanding of how a company creates shareholder value is core to 

understanding sustainable value creation. We define three broad sources of added 

value: production advantages, consumer advantages, and external (i.e., government) 

advantages. 

• How firms interact with one another plays an important role in shaping sustainable 

value creation. We not only consider how companies interact with their competitors 

through game theory, but also how companies can co-evolve as complementors. 

• Brands do not confer competitive advantage in and of themselves. Brands only add 

value if they increase customer willingness to pay or if they reduce the cost to provide 

the good or service.   

• We provide a complete checklist of questions to guide the strategic analysis (see 

Appendix A). 
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 Introduction 

Ideally, corporate managers try to allocate resources so as to generate attractive long-

term returns on investment. Similarly, investors try to buy the stocks of companies that 

are likely to exceed embedded financial expectations. In both cases, sustainable value 

creation is of prime interest.  

What exactly is sustainable value creation? We can think of it across two dimensions. 

First is the magnitude of returns in excess of the cost of capital that a company can, or 

will, generate. Magnitude considers not only the return on investment but also how 

much a company can invest at an above-cost-of-capital rate. Corporate growth only 

creates value when a company generates returns on investment that exceed the cost of 

capital. 

The second dimension of sustainable value creation is how long a company can earn 

returns in excess of the cost of capital. This concept is also known as fade rate, 

competitive advantage period (CAP), value growth duration, and T.
1
 Despite the 

unquestionable significance of this longevity dimension, researchers and investors give 

it scant attention. 

How does sustainable value creation differ from the more popular sustainable 

competitive advantage? A company must have two characteristics to claim that it has a 

competitive advantage. The first is that it must generate, or have an ability to generate, 

returns in excess of the cost of capital. Second, the company must earn a higher rate of 

economic profit than the average of its competitors.
2 

As our focus is on sustainable value creation, we want to understand a company’s 

economic performance relative to the cost of capital, not relative to its competitors 

(although these are intimately linked, as we will see). If sustainable value creation is 

rare, then sustainable competitive advantage is even more rare, given that it requires a 

company to perform better than its peers. 

We can visualize sustainable value creation by looking at a company’s competitive life 

cycle. (See Exhibit 1.) Companies are generally in one of four phases (see Appendix B 

for a breakdown by industry): 

• Innovation. Young companies typically see sharp increases in return on 

investment and significant investment opportunities. This is a period of rising 

returns and heavy investment. 

• Fading returns. High returns attract competition, generally causing economic 

returns to gravitate toward the cost of capital. In this phase, companies still earn 

excess returns, but the return trajectory is down, not up. Investment needs also 

moderate. 

• Mature. In this phase, the product markets are in competitive equilibrium. As a 

result, companies here earn their cost of capital on average, but competition 

within the industry assures that aggregate returns are no higher. Investment 

needs continue to moderate. 

• Subpar. Competitive forces often drive returns below the cost of capital, 

requiring companies to restructure. These companies often improve returns by 

shedding assets, shifting their business model, reducing investment levels, or 

putting themselves up for sale. Alternatively, these companies can distribute 

their assets through a bankruptcy filing. 
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Exhibit 1: A Firm’s Competitive Life Cycle 
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One of the central themes of this analysis is that competition drives a company’s return 

on investment toward the opportunity cost of capital. This theme is based on 

microeconomic theory and is quite intuitive. It predicts that companies generating high 

economic returns will attract competitors willing to take a lesser, albeit still attractive, 

return which will drive down aggregate industry returns to the opportunity cost of capital. 

Researchers have empirically documented this prediction.
3
 To achieve sustainable 

value creation, companies must defy the very powerful force of reversion to the mean. 

Recent research on the rate of mean reversion reveals a couple of important points. 

First, the time that an average company can sustain excess returns is shrinking.
4
 This 

reduction in sustainable value creation reflects the greater pace of innovation and a shift 

in the composition of public companies (i.e., today there are more young public 

companies than 25 years ago). Second, reinvestment rates and the variability of 

economic returns help explain the rate of fade.
5
 For example, a company that generates 

high returns while investing heavily signals an attractive opportunity to both existent and 

potential competitors. Success sows the seeds of competition. 

Why is sustainable value creation so important for investors? To start, investors pay for 

value creation. Exhibit 2 provides a very simple proxy for how much value creation 

investors have anticipated for the S&P 500 since 1980. We establish a baseline value 

by simply capitalizing the last four quarters of operating net income for the S&P 500 by 

an estimate of the cost of equity capital.
6
 We attribute any value above and beyond this 

baseline value to future expected value creation. The exhibit shows that over one-third 

of the value of the S&P 500 reflects anticipated value creation, a ratio that has 

increased in recent decades. 



Measuring the Moat 16 December 2002 

 

5  

Exhibit 2: Rolling Four-Quarter Anticipated Value Creation 
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Source: Standard and Poor’s, Aswath Damodaran, CSFB estimates. 

More significant, sustained value creation is an important source for potential 

expectations revisions. At this point, we must draw a critical distinction between product 

markets—the markets for the goods and services that companies produce—and capital 

markets. Companies seek to understand the industry and competitive landscape so as 

to make decisions and allocate resources in a way that maximizes long-term economic 

profits. In contrast, investors seek to understand whether or not the expectations 

reflected in today’s price are likely to be revised up or down. 

So companies and investors both use competitive strategy analysis, but for two very 

different purposes. Companies try to generate returns above the cost of capital, while 

investors try to anticipate revisions in expectations. If a company’s share price already 

captures its prospects for sustainable value creation, investors should expect to earn a 

risk-adjusted market return.
7
 

We will spend most of our time trying to understand how and why companies attain 

sustainable value creation in product markets. But we should never lose sight of the fact 

that our goal as investors is to anticipate expectations revisions. Exhibit 3 shows the 

process and emphasizes the goal of finding and exploiting expectations mismatches. 
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Exhibit 3: The Link Between Market Expectations and Competitive Strategy 
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Source: CSFB. 

Over the years, legendary investor Warren Buffett has consistently emphasized that he 

seeks businesses with sustainable competitive advantages. He often invokes the 

metaphor of a moat. He suggests that buying a business is akin to buying a castle 

surrounded by a moat. Buffett wants the economic moat around the businesses he buys 

to be deep and wide to fend off all competition. He goes one step further, noting that 

economic moats are almost never stable; they’re either getting a little bit wider, or a little 

bit narrower, every day. So he sums up his objective as buying a business where the 

economic moat is formidable and widening. Our goal in this report is to develop a 

systematic way to explain the factors behind a company’s moat.   
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 What Dictates a Company’s Destiny?  

Peter Lynch quips that investors are well advised to buy a business that's so good that a 

dummy can run it, because sooner or later a dummy will run it.
8
 Lynch’s comment begs 

an important question: What dictates a firm’s economic returns? Note that we are not 

asking what determines a company’s share price performance (which we know is a 

function of expectations revisions), but rather its economic profitability.
9
 

Before we answer the question, we can make some empirical observations. Exhibit 4 

shows the spread between cash flow return on investment and the cost of capital for 

over 90 industries in the United States. Our sample includes in excess of 1,500 

companies. We see that some industries have positive economic return spreads, some 

are neutral, and some don’t earn the cost of capital. 

Exhibit 4: Industry Returns Vary from Value-Creating to Value-Destroying 
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Source: CSFB HOLT estimates. 

Next, we analyze the companies that make up a value-creating industry (Exhibit 5), a 

value-neutral industry (Exhibit 6), and a value-destroying industry (Exhibit 7). The 

important observation is that even the best industries include value-destroying 

companies, while the worst industries have value-creating companies. That some 

companies buck the economics of their industry provides some insight about potential 

sources of economic performance. 
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Exhibit 5: Financial Service Industry—Value Creating  
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Source: CSFB HOLT estimates. 

 

Exhibit 6: Telecom Equipment Industry—Value Neutral  

(80.0)

(70.0)

(60.0)

(50.0)

(40.0)

(30.0)

(20.0)

(10.0)

0.0

10.0

20.0

R
e
tu
r
n
s
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Exhibit 7: Wireless Networking Industry—Value Destroying  
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A number of studies suggest that industry effects dictate about 10-20% of the variation 

of a firm’s economic profitability, and that firm effects represent another 20-40%. While 

a significant percentage of the variability in economic profitability remains unexplained, 

we see that a firm’s strategy and positioning explain roughly twice the profit variability as 

industry effects do.
10

 

So while Lynch’s counsel may be wise, the evidence suggests that finding a company in 

a high-return industry or avoiding a company in a low-return industry is not enough. 

Finding a good business requires a thorough understanding of both industry and firm-

specific circumstances. 

A final word before we proceed. Our unit of analysis will be the firm. In many if not most 

cases the proper unit of analysis is the strategic business unit. This is especially true for 

multidivision companies that compete in disparate industries. That said, the framework 

we provide should be sufficiently robust to apply on the divisional level. So for a 

multidivision company, we recommend aggregating the results after repeating the 

analysis for each strategic business unit. 
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 Industry Analysis 

We start with industry analysis, which we break into three parts: 

1. Get the lay of the land. This includes creating an industry map to understand the 

players, constructing profit pools to see whether (and why) the distribution of 

economic profits have changed over time, measuring industry stability, and 

classifying the industry so as to improve alertness to key issues and opportunities. 

2. Assess industry attractiveness through a five-forces analysis. Of the five forces, we 

spend the bulk of our time assessing barriers to entry and rivalry. 

3. Consider the likelihood of disruptive technologies. We consider the role of 

innovation and how and why industries evolve from vertical to horizontal integration. 

The Lay of the Land 
A useful way to start competitive analysis is to create an industry map. A map should 

include all the players that might have an impact on a company’s profitability. The goal 

of an industry map is to understand the current and potential interactions that ultimately 

shape the sustainable value creation prospects for the whole industry as well as the 

individual companies within the industry. 

From an industry perspective, you can think of three types of interactions: supplier (how 

much it will cost to get inputs), customer (how much someone is willing to pay for the 

good or service), and external (other factors that come into play, like government 

actions). Exhibit 8 shows an illustration for the personal computer (PC) industry. 
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Here are some points to bear in mind as you develop an industry map: 

• List firms in order of dominance (typically defined by size). 

• Consider potential new entrants as well as existing players. 

• Understand the nature of the economic interaction between the firms 

(incentives, payment terms, etc.). 

• Evaluate other factors that might influence profitability (e.g., labor). 

The next step is to construct a historical profit pool.
11

 A profit pool shows how the pieces 

of an industry’s value-added pie are distributed. The horizontal axis represents the 

percentage of the industry (typically measured in sales) and the vertical axis measures 

economic profitability (cash flow return on investment less the cost of capital). A review 

of profit pools over time is a good way to see value migrations. 

Exhibit 9 shows the profit pool for the leading half-dozen U.S. companies in the PC 

industry. Creating a narrative to explain the rise and fall of the various competitors can 

provide important clues about what it takes to generate sustainable value creation. For 

example, the PC profit pool clearly reveals Dell Computer’s (DELL, $27.43, Outperform, 

$32.00) ascendance and Apple’s demise. What changed over the years to spur that 

change in economic position? 
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Exhibit 9: PC Industry Profit Pools, 1991 to 2001 
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Source: CSFB HOLT estimates. 
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Another important issue is industry stability. Stable industries, generally speaking, are 

more conducive to sustainable value creation. Unstable industries, in contrast, present 

terrific challenges and opportunities. But the value migration in unstable industries tends 

to be greater than that of stable industries, making sustainable value creation that much 

more elusive. 

We can measure industry stability a couple of ways. One simple but useful proxy is 

market-share stability. This analysis looks at the absolute change in market share for 

the companies within the industry over some period. (We typically use five years.) We 

then add up the absolute changes and divide the sum by the number of competitors. 

The lower the average absolute change in the industry, the more stable the industry is. 

Exhibit 10 shows the market-share stability for seven industries. We see relative stability 

in the ready-to-eat cereal, soft drink, and beer markets, while batteries, personal 

computers, and autos demonstrate greater change. 
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Exhibit 10: Market-Share Stability 

Ready-to-Eat Cereal 1996 2001 5 Year Change

Kellogg's Co 33.0 32.2 0.8

General Mills 27.0 26.9 0.1

Kraft 16.5 15.7 0.8

Private Label 9.5 11.0 1.5

Quaker Oats Company 9.5 9.6 0.1

Other 4.5 4.6 0.1

Total 100.0 100.0

Average Absolute Change 0.6

Soft Drink 1996 2001 5 Year Change

Coca-Cola 43.1 43.7 0.6

PEPSICO 31.0 31.6 0.6

Cadbury Schweppes 14.6 15.6 1.0

Other 6.6 5.3 1.3

Cott 2.9 3.8 0.9

Royal Crown 1.8 0.0 1.8

Total 100.0 100.0

Average Absolute Change 1.0

Beer 1996 2001 5 Year Change

Anheuser-Busch 45.4 48.8 3.4

Miller 21.9 19.3 2.6

Coors 10.0 11.0 1.0

Other 6.8 5.4 1.4

Pabst (includes Stroh) 11.7 5.0 6.7

Heineken 1.6 5.0 3.4

Labatt USA 1.2 2.0 0.8

Gambrinus 0.6 1.8 1.2

Barton 0.8 1.7 0.9

Total 100.0 100.0

Average Absolute Change 1.3

Metal Cans 1996 2001 5 Year Change

Ball Corp. 33.0 32.0 1.0

Metal Container Corp. (private) 20.0 22.0 2.0

American National Can 27.0 22.0 5.0

Crown, Cork and Seal 19.0 20.0 1.0

Other 1.0 4.0 3.0

Total 100.0 100.0

Average Absolute Change 2.4

Auto 1996 2001 5 Year Change

General Motors 31.3 28.1 3.2

Ford 25.4 21.9 3.5

Other 13.9 19.6 5.7

Chrysler 16.2 13.2 3.0

Toyota 7.7 10.1 2.5

Honda 5.6 7.0 1.5

Total 100.0 100.0

Average Absolute Change 2.8

Personal Computer 1996 2001 5 Year Change

Other 42.9 43.9 1.0

HP 14.7 18.0 3.3

Dell 4.3 12.9 8.6

IBM 9.0 6.2 2.8

Fujitsu/ICL 3.7 4.5 0.8

NEC 10.0 3.5 6.5

Gateway 2.7 3.0 0.3

Toshiba 3.9 2.9 1.1

Apple 5.2 2.6 2.6

Acer 3.4 2.5 0.9

Total 100.0 100.0

Average Absolute Change 2.8

Battery 1996 2001 5 Year Change

Duracell 38.0 35.7 2.3

Eveready 36.9 31.1 5.8

Rayovac 16.3 19.0 2.7

Others 8.8 14.2 5.4

Total 100.0 100.0

Average Absolute Change 4.1
 

Source: Company data, CSFB analyst estimates. 
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Another proxy for industry stability is pricing trends. Price changes reflect a host of 

factors, including cost structure (fixed versus variable), entry and exit dynamics, 

technological change (e.g., Moore’s Law), and rivalry. All else being equal, more stable 

pricing tends to reflect more stable industries. Exhibit 11 shows the pricing trends for 

about 25 industries, classified as slow-, medium-, and fast-cycle businesses. Sustaining 

value creation in a fast-cycle industry is a challenge. 

Exhibit 11: Pricing Stability 

Industry Period

Price

Change
(Ann. Avg.)

1987-97

1987-97

1987-97

1987-97

1987-97

1987-97

1987-97

Standard-cycle markets

Paper products

Fresh whole chicken

Beer

Agricultural machinery

Passenger cars

Electric lamps

Household refrigerators

Power tools

Fast-cycle markets

Home electronic equipment

Personal computers

Microwave ovens

Analog integrated circuits

Digital PBXs

Memory chips

Antilock braking systems

Electronic wristwatches (LED/LCD)

Fully suspended bicycles

Early personal computers

Slow-cycle markets

Hospital room per day

College tuition

Funeral expenses

Medical care services

Cable television

Prescription drugs

Movie admissions

1985-95

1987-97

1987-97

1985-95

1987-97

1987-97

1987-97

1987-97

1987-97

1991-95

1982-89

1981-89

1985-89

1991-97

1987-97

1973-83

1992-93

1980-83

+4.1%

+3.8%

+3.7%

+2.5%

+2.2%

+1.9%

+0.7%

+0.7%

+0.5%

-0.4%

-0.7%

-1.2%

-1.5%

-1.9%

-2.2%

-3.5%

-4.3%

-4.6%

-4.8%

-4.9%

-7.0%

-8.6%

-10.0%

-17.0%

-29.9%

Industry Period

Price

Change
(Ann. Avg.)

1987-97

1987-97

1987-97

1987-97

1987-97

1987-97

1987-97

Standard-cycle markets

Paper products

Fresh whole chicken

Beer

Agricultural machinery

Passenger cars

Electric lamps

Household refrigerators

Power tools

Fast-cycle markets

Home electronic equipment

Personal computers

Microwave ovens

Analog integrated circuits

Digital PBXs

Memory chips

Antilock braking systems

Electronic wristwatches (LED/LCD)

Fully suspended bicycles

Early personal computers

Slow-cycle markets

Hospital room per day

College tuition

Funeral expenses

Medical care services

Cable television

Prescription drugs

Movie admissions

1985-95

1987-97

1987-97

1985-95

1987-97

1987-97

1987-97

1987-97

1987-97

1991-95

1982-89

1981-89

1985-89

1991-97

1987-97

1973-83

1992-93

1980-83

+4.1%

+3.8%

+3.7%

+2.5%

+2.2%

+1.9%

+0.7%

+0.7%

+0.5%

-0.4%

-0.7%

-1.2%

-1.5%

-1.9%

-2.2%

-3.5%

-4.3%

-4.6%

-4.8%

-4.9%

-7.0%

-8.6%

-10.0%

-17.0%

-29.9%
 

Source: Jeffrey R. Williams, Renewable Advantage (New York: The Free Press, 2000), 11. 

Before you turn to an industry analysis using the five-forces framework, it’s useful to 

classify the industry you’re analyzing. The analytical process remains the same no 

matter which class the industry falls into. But the classification does provide guidance as 

to what issues you need to emphasize as you step through the analysis. For example, 

the challenges in a mature industry are likely to be quite distinct from those in an 

emerging industry. Exhibit 12 provides some broad classifications and the types of 

opportunities you can associate with each. 
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Exhibit 12: Industry Structure and Strategic Opportunities 

Industry Structure Opportunities

Fragmented industry Consolidation:

- Discover new economies of scale

- Alter ownership structure

Emerging industry First-mover advantages:

- Technological leadership

- Preemption of strategically valuable assets

- Creation of customer switching costs

Mature industry Product refinement

Investment in service quality

Process innovation

Declining industry Leadership strategy

Niche strategy

Harvest strategy

Divestment strategy

International industry Multinational opportunities

Global opportunities

Transnational opportunities

Network industry First-mover advantages

“Winner-takes-all” strategies

Hypercompetitive industry Flexibility

Proactive disruption

Industry Structure Opportunities

Fragmented industry Consolidation:

- Discover new economies of scale

- Alter ownership structure

Emerging industry First-mover advantages:

- Technological leadership

- Preemption of strategically valuable assets

- Creation of customer switching costs

Mature industry Product refinement

Investment in service quality

Process innovation

Declining industry Leadership strategy

Niche strategy

Harvest strategy

Divestment strategy

International industry Multinational opportunities

Global opportunities

Transnational opportunities

Network industry First-mover advantages

“Winner-takes-all” strategies

Hypercompetitive industry Flexibility

Proactive disruption

Source: Jay B. Barney, Gaining and Sustaining Competitive Advantage (Upper Saddle River, NJ: Prentice-

Hall, Inc., 2002), 110. 

Industry Attractiveness—Five-Forces Analysis 
Michael Porter’s well-known five-forces framework (see Exhibit 13) remains one of the 

best ways to assess an industry’s attractiveness.
12

 Porter argues that the collective 

strength of the five forces determines an industry’s potential for value creation. He 

stresses that although this potential varies from industry to industry, an individual 

company’s strategy ultimately dictates the company’s sustainable value creation. 
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Exhibit 13: Michael Porter’s Five Forces That Shape Industry Structure 

Bargaining power

of suppliers

Threat of

new entrants

Threat of

substitutes

Bargaining power

of buyers

Rivalry Among

Existing FirmsBargaining power

of suppliers

Threat of

new entrants

Threat of

substitutes

Bargaining power

of buyers

Rivalry Among

Existing Firms

Source: Michael E. Porter, Competitive Strategy (New York: The Free Press, 1980), 4. 

While analysts often treat Porter’s five forces with equal emphasis, we believe that two 

of them—threat of entry and rivalry—are so important that they warrant special, in-depth 

treatment. Further, our firm-specific analysis will make a finer point on some of the other 

forces. But for now, here’s a quick look at supplier power, buyer power, and substitution 

threat:
13

 

• Supplier power is the degree of leverage a supplier has with its customers in 

areas like price, quality, and service. An industry that cannot pass on to its 

customers price increases from its powerful suppliers is destined to be 

unattractive. Suppliers are well positioned if they are more concentrated than 

the industry they sell to, if substitute products do not burden them, or if their 

products have significant switching costs. They are also in a good position if the 

industry they serve represents a relatively small percentage of their sales 

volume, or if the product is critical to the buyer. Sellers of commodity goods to a 

concentrated number of buyers are in a much more difficult position than sellers 

of differentiated products to a diverse buyer base. 

• Buyer power is the bargaining strength of the buyers of a product or service. It is 

a function of buyer concentration, switching costs, levels of information, 

substitute products, and the offering’s importance to the buyer. Informed, large 

buyers have much more leverage over their suppliers than do uninformed, 

diffused buyers. 
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• Substitution threat addresses the existence of substitute products or services, 

as well as the likelihood that a potential buyer will switch to a substitute product. 

A business faces a substitution threat if its prices are not competitive and if 

comparable products are available from competitors. Substitute products limit 

the prices that companies can charge, placing a ceiling on potential returns. 

Barriers to entry is arguably the most important of Porter’s five forces. Before we delve 

into the factors that help determine impediments to entry, we believe it is worthwhile to 

review the empirical research on entry and exit.  

Timothy Dunne, Mark Roberts, and Larry Samuelson (DRS) did the most widely cited 

study of entry and exit rates.
14 

DRS studied in excess of 250,000 U.S. manufacturing 

firms over a 20-year span ended in the early 1980s. 

A fascinating way to summarize the DRS findings is to imagine a hypothetical industry in 

the year 2002 that has 100 firms with sales of $1 million each. If the historical patterns 

of entry and exit in U.S. industries held true, the following would be true:
15

 

• Entry and exit will be pervasive. After five years, between 30 and 40 new firms 

will have entered the industry, and will have combined annual sales of $12-20 

million. Half of these entrants will be diversified firms competing in other 

markets, and half new firms. Simultaneously, 30 to 40 firms with aggregate 

sales of $12-20 million will leave the industry. So the industry will experience a 

30-40% turnover in firms, with the entering and exiting firms representing 12-

20% of the industry’s volume.  

• Companies entering and exiting tend to be smaller than the established firms. A 

typical entrant is only about one-third the size of an incumbent, with the 

exception of diversifying firms that build new plants. These diversifying firms, 

which represent less than 10% of total new entrants, tend to be the same size 

as the incumbents. 

• Most entrants do not survive ten years, but those that do thrive. Of the 30 to 40 

firms that enter between 2002 and 2007, roughly 60% will exit by 2012. But the 

survivors will nearly double their size by 2012. 

• Entry and exit rates vary substantially by industry. DRS research shows that low 

barriers to entry and low barriers to exit tend to go together 

You should first review the history of entry and exit in an industry. If there has been a lot 

of entry and exit—suggesting entry and exit barriers are low— sustainable value 

creation will be elusive.  

But what influences the entry decision in the first place? On a broad level, potential 

entrants weigh the expected incumbent reactions, the anticipated payoff size, and the 

magnitude of exit costs. We’ll explore each of these in more detail.
16

 

Let’s first take a look at the expectations of incumbent reaction to a potential new entry. 

Four specific factors indicate the likely veracity of incumbent reaction: asset specificity, 

the level of the minimum efficient production scale, excess capacity, and incumbent 

reputation. 

For a long time, economists thought that a firm’s commitment to a market was a function 

of the amount of assets it had dedicated to the market. More recently, though, 

economists have realized it’s not the amount of assets that matters, but rather the 
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degree to which those assets are specific to that market. If a firm’s assets are only 

valuable in a specific market, that firm is likely to fight harder to maintain its position. 

A classic illustration is a railroad versus an airline. Say a company builds a railroad track 

from New York to Chicago. That asset can only be used for one thing: to move a train 

back and forth between those two cities. That firm, as a result, will go to great lengths to 

protect its position.
17

 Now consider an airline that has a flight from New York to Chicago. 

If that route proves uneconomic for any reason, the airline can reroute that plane. 

Asset specificity can take a number of forms, including site (assets located next to one 

another for efficiency); physical (assets tailored to a specific transaction); dedicated 

(assets that satisfy a particular buyer); and human (workers that develop skills, 

knowledge, or know-how).
18

 

The next factor is production scale. For many industries, especially high-fixed-cost 

industries, unit costs decline as output rises—to a point. A firm enjoys economies of 

scale when its unit costs decline as the result of its volume gains. At some point, 

however, companies no longer see lower unit costs with incremental output (constant 

returns to scale). The minimum efficient scale of production is the smallest amount of 

volume a company must produce to minimize its unit costs. 

The minimum efficient scale of production tells a potential entrant what market share it 

must gain to be able to price its goods competitively. It also sizes an entrant’s upfront 

capital commitment. So when the minimum efficient scale of production is high relative 

to the size of the total market, a potential entrant is looking at the not-so-enticing 

prospects of having to price its products way below its average cost for some time just 

to get to scale. And the steeper the decline in the cost curve, the less likely the entry. 

The main way an entrant can try to offset its production cost disadvantage is to 

differentiate its product, allowing the firm to charge a price premium versus the rest of 

the industry. 

Exhibit 14: Minimum Efficient Scale as a Barrier to Entry 
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Source: Sharon M. Oster, Modern Competitive Analysis (Oxford: Oxford University Press, 1999), 62. 
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A third factor in weighing incumbent reaction is excess capacity. The logic here is quite 

straightforward. Assuming that demand remains stable, an entrant that comes into an 

industry with too much capacity increases the excess capacity of each of the 

incumbents. If the industry has economies of scale in production, the cost of idle 

capacity rises. As a result, incumbents work hard to maintain their market share. So a 

new entrant will spur a drop in prices. This prospect deters entry. 

The final factor is incumbent reputation. Firms usually compete across various markets 

over an extended time. As a result, they gain reputations as being tough—ready to fight 

at the least provocation—or as more accommodating. A firm’s reputation, readily 

backed by actions as well as words, can seriously color an entrant’s decision. 

Another important shaper of barriers to entry is the magnitude of the entrant’s 

anticipated payoff. There is no assurance that an entrant will capture attractive 

economic profits if the incumbent has a sufficient advantage. Incumbent advantages 

come in a number of forms, including precommitment contracts, licenses and patents, 

learning curve benefits, and network effects. 

The first incumbent advantage is precommitment contracts. Often, companies secure 

important future transactions using long-term contracts. These contracts are often 

efficient and reduce a company’s search costs. An incumbent with a contract in place is 

daunting for a potential entrant. 

Precommitment contracts can take a number of forms. One is if an incumbent has 

favorable access to an essential raw material. For example, after World War II 

aluminum producer Alcoa (AA, $23.25, Outperform, $29.40) signed exclusive contracts 

with all of the producers of high-grade bauxite, a key material in aluminum production. 

Potential entrants were deterred by an inability to access bauxite on the same favorable 

terms as Alcoa. 

Another form of precommitment contract is a long-term deal with customers. In the mid-

1980s, there were two producers of the sweetener aspartame, Monsanto (NutraSweet) 

and Holland Sweetener Company. Following the 1987 patent expiration of aspartame in 

Europe, Holland entered that market. The competition did drive down the price of 

aspartame 60%, but Holland lost money. Holland Sweetener had its eye on the U.S. 

market, where patent expiration was set for 1992. But in a classic precommitment move, 

Monsanto signed long-term contracts to supply both Coca-Cola (KO, $45.87, 

Outperform, $57.00) and PepsiCo (PEP, $43.18, Neutral, $43.00), effectively shutting 

Holland out of the U.S.
19

 

Precommitment can also include quasi-contracts, like a pledge to always provide a good 

or service at the lowest cost. Since new entrants rarely have the scale to compete with 

incumbents, such pledges, if credible, deter entry. 

Licenses and patents also shape a potential entrant’s payoff for common-sense 

reasons. A number of industries require a license or certification from the government to 

do business. Acquiring licenses or certifications is costly, hence creating a barrier for an 

entrant. 

Patents are also an important entry barrier. But the spirit of a patent is somewhat 

different than that of a license. The intent of a patent is to allow the innovator to receive 

an appropriate return on investment. Most innovations require substantial upfront costs. 

So a free-market system needs a means to compensate innovators to encourage their 

activities. Patents do not discourage innovation, but they do deter entry for a limited time 

into protected activities. 
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Learning curves can also serve as a barrier to entry. The learning curve refers to an 

ability to reduce unit costs as a function of cumulative experience. Researchers have 

studied the learning curve for hundreds of products. The data show that for the median 

firm, a doubling of cumulative output reduces unit costs by about 20%.
20

 A company can 

enjoy learning curve benefits without enjoying economies of scale, and vice versa. But 

frequently, the two go hand in hand. 

Another important incumbent advantage that can weigh on an entrant’s payoff is 

network effects. Network effects exist when the value of a product or service increases 

as more members use that product. As an example, online auctioneer eBay (EBAY, 

$68.73, Outperform, $80.00) is attractive to the user precisely because so many buyers 

and sellers congregate there. In a particular category, positive feedback often assures 

that one network becomes dominant: eBay has not only weathered competitive 

onslaughts, but has also strengthened its position. These winner-take-most markets 

deter entry.
21

 

The last point, to reiterate a point from DRS’s analysis of entry and exit, is that a link 

exists between barriers to entry and barriers to exit. High exit costs discourage entry. 

The magnitude of investment an entrant requires and the specificity of the assets 

generally defines exit barriers. Low investment needs and general assets are consistent 

with low barriers to entry. 

So how do companies actually deter entry? Robert Smiley surveyed product managers 

about their strategies.
22

 While his sample was limited to consumer products companies, 

and there may be other biases in the sample, the results are instructive nonetheless. 

(See Exhibit 15.) The first three strategies—learning curve, advertising, and 

R&D/patents—create high entry costs. The last three—reputation, limit pricing, and 

excess capacity—shape judgments of post-entry payoffs. Virtually all managers 

reported use of one or more entry-deterring strategies. 

Exhibit 15: Reported Use of Entry-Deterring Strategy 
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Occasionally

Seldom

Existing Products
Frequently

Occasionally

Seldom

26%

29

45

62%

16

22

52%

26

21

56%

15

29

31%

16

54

27%

27

47

27%

22

52

8%
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Source: Robert Smiley, “Empirical Evidence on Strategic Entry Deterrence”, International Journal of Industrial 

Organization, Vol. 6, June 1988, 172. 

Rivalry among firms addresses how fiercely companies compete with one another along 

dimensions such as price, service, new-product introductions, and advertising. In almost 

all industries, coordination in these areas improves the collective good. For example, if 

competitors coordinate their pricing, their economic returns benefit. 

But there is always a tension between coordinating and cheating. A firm that cheats 

(e.g., lowers its price) in the face of industry coordination stands to gain 

disproportionately. So we can think of rivalry as understanding, for each firm, the 
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tradeoffs between coordination and cheating. Lots of coordination suggests low rivalry 

and attractive economic returns. Intense rivalry makes it difficult for firms to generate 

high returns. 

Coordination is difficult if there are lots of competitors. In this case, each firm considers 

itself a minor player and is more likely to think individualistically. A concentration ratio is 

a common way to measure the number and relative power of firms in an industry. The 

U.S. government calculates concentration ratios as the percent of value shipments that 

the top four companies in an industry represent. Exhibit 16 shows the concentration for 

27 industries. 

Exhibit 16: Percent of Shipment Value from the Industry’s Four Largest Companies 

Percent of Value of

Shipments Accounted for

Industry Group by the 4 Largest Cos.

Breakfast Cereal 82.9

Confectionary from purchased chocolate 65.2

Aerospace product & parts 62.3

Motor vehicle 49.7

Engine, turbine, & power transmission equipment 42.5

Beverage 40.9

Doll, toy, & game 40.0

Communications equipment 36.5

Meat product 35.0

Semiconductor & other electronic component 34.3

Soap, cleaning compound, & toilet preparation 33.7

Glass & glass product 31.0

Bakeries and tortilla 28.6

Petroleum & coal products 26.0

Navigational, measuring, medical & control instruments 24.1

Computer & electronic product 19.1

Paper 18.5

Apparel 17.6

Medical equipment & supplies 16.3

Electric equipment, appliance, & component 14.8

Textile mills 13.8

Primary metal 13.8

Chemical 11.9

Machinery 11.5

Wood product 10.5

Plastics & rubber products 8.2

Fabricated metal product 3.5

Source: U.S. Census Bureau, Concentration Ratios in Manufacturing — 1997 Economic Census, June 2001. 

Naturally, the flip side suggests that fewer firms lead to more opportunity for 

coordination. To reinforce this point, empirical studies show that most of the price-fixing 

cases that the government prosecutes involve industries with fewer-than-average 

firms.
23

 

Taking this analysis one step further, it’s not only the number of firms that matter, but 

also the size distribution of those firms. A dominant firm in an otherwise fragmented 

industry may be able to impose discipline on the other firms. In industries with several 

similar-size firms, rivalry tends to be significant. 

A widely used measure of industry balance is the Herfindahl-Hirschman index. The 

index is equal to 10,000 times the sum of the square of each company’s market share. 
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For instance, for an industry with four companies and market shares of 40%, 30%, 20%, 

and 10%, the index would be 3,000. (Take 10,000 x [(.4)
2
 + (.3)

2
 + (.2)

2
 + (.1)

2
].) Many 

economists characterize Herfindahl-Hirschman index readings in excess of 1,800 as 

industries with reduced rivalry. Exhibit 17 shows the U.S.-government calculated index 

for 27 industries. 

Exhibit 17: Herfindahl-Hirschman Index for Selected Industries 

Herfindahl-Hirschman

Index for 50 

Industry Group Largest Companies

Motor vehicle 2,505.8

Breakfast Cereal 2,445.9

Aerospace product & parts 1,636.9

Confectionary from purchased chocolate 1,600.6

Engine, turbine, & power transmission equipment 596.2

Beverage 531.5

Doll, toy, & game 495.9

Soap, cleaning compound, & toilet preparation 495.4

Communications equipment 449.0

Semiconductor & other electronic component 413.7

Meat product 392.6

Glass & glass product 359.0

Petroleum & coal products 350.0

Bakeries and tortilla 281.2

Navigational, measuring, medical & control instruments 207.5

Paper 173.3

Medical equipment & supplies 137.5

Computer & electronic product 136.6

Electric equipment, appliance, & component 105.9

Apparel 100.6

Primary metal 97.4

Textile mills 94.4

Chemical 76.6

Machinery 55.4

Wood product 52.7

Plastics & rubber products 30.2

Fabricated metal product 8.5

Source: U.S. Census Bureau, Concentration Ratios in Manufacturing—1997 Economic Census, June 2001. 

Another influence of rivalry is firm homogeneity. If companies within an industry are 

similar—say in incentives, ownership structure, and corporate philosophy—rivalry may 

be less intense. Homogeneity is a particularly important consideration for global 

industries where competing companies often have asymmetric objectives. 

Asset specificity, an issue we addressed in the context of entry barriers, also plays a 

role in rivalry. Specific assets encourage a company to stay in an industry even under 

trying circumstances because the company has no other use for the assets. In this 

context, assets include physical assets like railroad tracks as well as intangible assets 

like brands. 

Demand variability, even if it is exogenous, also shapes coordination costs, and hence 

rivalry. When demand variability is high, companies have a difficult time coordinating 

their internal activities and a very difficult time coordinating with competitors. 
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Variable demand is a particularly important consideration in industries with high fixed 

costs. In these industries, companies often add too much capacity at points of peak 

demand. This capacity, while necessary at the peak, is massively excessive at the 

trough and spurs even more intense competition. The condition of variable demand and 

high fixed costs describes many commodity industries, which is why their rivalry is so 

bitter and consistent excess economic returns are so rare. 

A final consideration in rivalry is industry growth. When the pie of potential excess 

economic profits grows, companies can create shareholder value without undermining 

their competitors. The game is not zero-sum. In contrast, stagnant industries are zero-

sum games, and the only way to increase value is to take it from others. So a 

decelerating industry growth rate is often concomitant with a rise in rivalry. 

Disruption and Disintegration 
While the strategy literature has historically been effective at identifying the 

determinants of industry attractiveness, it has been lacking in its treatment of the 

innovation process. In recent years, Clayton Christensen’s disruptive technology 

framework has filled that gap. Christensen’s work exposes a pattern by which great 

companies fail and new innovations take hold. Ironically, he notes that many companies 

fail to retain their leadership positions, even though great managers are making sound 

decisions based on widely accepted management principles.
24

 

Christensen starts by distinguishing between sustaining and disruptive technologies. 

Sustaining technologies foster product improvement. They can be incremental, 

discontinuous, or even radical. But sustaining technologies operate within a defined 

value network—the “context within which a firm identifies and responds to customers’ 

needs, solves problems, procures input, reacts to competitors, and strives for profit.” 
25  

In direct contrast, disruptive technologies offer the market a very different value 

proposition. Products based on disruptive technologies may initially appeal only to 

relatively few customers who value features such as low price, smaller size, or greater 

convenience. Furthermore, Christensen finds that these technologies generally 

underperform established products in the near term.  

For example, the personal computer disrupted the minicomputer in the early 1980s. But 

a minicomputer user couldn’t switch to a PC, because a PC wasn’t good enough to 

support the necessary applications when it was first launched. Thus it is not surprising 

that leading companies (like Digital Equipment in the case of the PC) often overlook, 

ignore, or dismiss disruptive technologies in the early phases of the technology. 

Technologies often progress faster than the market demands. (See Exhibit 18.) 

Established companies commonly provide customers with more than they need or more 

than they are ultimately willing to pay for. This allows disruptive technologies to emerge, 

because even if they do not meet the demands of users today, they could become fully 

performance-competitive tomorrow. 
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Exhibit 18: Christensen’s Disruptive Technology Framework 
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Time
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Technology

Performance

Disruptive

Technology

Time

Mainstream 

Customer 

Needs

Meet customer 

needs at lower price

Overshoot customer 

performance needs

Source: Clayton M. Christensen, The Innovator’s Dilemma (Boston: Harvard Business School Press, 1997), 

xvi. 

Passing over disruptive technologies may appear rational for established companies, 

because disruptive products generally offer low margins, operate in insignificant or 

emerging markets, and are not in demand by the company’s most profitable customers. 

As a result, companies that listen to their customers and practice conventional financial 

discipline are apt to disregard disruptive technologies. 

The disruptive technology framework offers other important insights as well. The first is 

that when the performance of a sustaining technology exceeds the high end of the 

consumer’s threshold, it not only allows for the emergence of disruptive technology, but 

also shifts the basis of competition away from performance toward speed-to-market and 

delivery flexibility.
26

 So the basis of competition in the more traditional segments of a 

market could change quite significantly. An analysis of the personal computer industry 

reveals that as performance became less important, business models based on delivery 

efficiency became more prominent. Dell was ideally positioned to take advantage of this 

shift. 

Another critical insight is that while industries are developing (i.e., while they are at the 

low end of the required performance band), vertically integrated firms tend to dominate 

because of the high coordination costs. Examples include automobiles and computers. 

But as the industry approaches the point where product performance outstrips 

consumer demand, the industry tends to standardize and “dis-integrate” into horizontal 

segments. (See Exhibit 19.) Christensen’s work offers a useful way to understand and 

anticipate when an industry is likely to flip from vertical to horizontal. Further, 

Christensen argues that as the industry migrates from vertical to horizontal, the value 

often migrates to the suppliers. 
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Exhibit 19: Disintegration of the Computer Industry 
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Source: Andrew S. Grove, Only the Paranoid Survive (New York: Doubleday, 1999), 44. 

 

An industry profit pool is a good way to see value migrations as the result of industry 

disintegration. Take another look at Exhibit 9. Apple Computer’s (AAPL, $15.19, 

Neutral, $18.00) share of the PC industry’s profit pool evaporated over the past dozen 

years, while Dell Computer’s has grown. We can translate this framework directly into 

the economic profit pools of the industry. 

Industry analysis provides important background for understanding a company’s current 

or potential performance. But as we noted earlier, firm specific factors explain twice as 

much of the variation in economic returns as industry factors do. So we now turn to 

analyzing the firm. 
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 Firm-Specific Analysis 

Core to understanding sustainable value creation is a clear understanding of how a 

company creates shareholder value. A company’s ability to create value is a function of 

the strategies it pursues, as well as how it chooses to interact with competitors and 

important noncompetitors. 

We first provide a fundamental framework for value creation. We then consider the 

various ways a company can add value. Finally, we delve into firm interaction using 

game theory and principles of co-evolution. 

A Framework for Added-Value Analysis 
Adam Brandenburger and Harbourne Stuart offer a very concrete and sound definition 

of how a firm adds value.
27

 Their equation is deceptively simple: 

Value created = willingness-to-pay of the buyer – opportunity cost of the supplier 

The equation basically says that the value a company creates is the difference between 

what it gets for its product or service and what it costs to produce that product (including 

the opportunity cost of capital). The key to the equation is thinking through what the 

terms mean. 

Let’s start with willingness to pay. Imagine that someone handed you a brand new 

tennis racket. Clearly, that would be good for you. Now imagine that the same person 

started withdrawing money from you bank account, starting with small sums. The 

amount of money at which you are indifferent to having the racket or having the cash is 

the definition of willingness to pay. 

The flip side describes opportunity cost. A firm takes some resources away from its 

supplier. Opportunity cost is the cash amount that makes the supplier perceive the new 

situation (cash) as equivalent to the old situation (resources). 

Brandenburger and Stuart then go on to define four simple strategies to create more 

value: increase the willingness to pay of your customers; reduce the willingness to pay 

of your competitors; reduce the opportunity cost of your suppliers; and increase the 

opportunity cost of suppliers to your competitors. This framework also fits well with 

Porter’s generic strategies to achieve competitive advantage—low-cost producer 

(production advantage) and differentiation (consumer advantage). 

Brandenburger teamed up with colleague Barry Nalebuff to create what they call a 

“value net.”
 28

 We present the value net slightly differently than the authors do, but the 

components and configuration are identical. (See Exhibit 20.) On the left are the firm’s 

suppliers. On the right are the firm’s customers. Between the suppliers and customers 

are the company, its competitors, and its complementors—a term we will define in much 

more detail below. For now, the point is that companies beyond a firm’s suppliers, 

customers, and competitors can affect the amount of added value that it can capture. 
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Exhibit 20: Added-Value Analysis—The Value Net 

Competitors

Complementors

CompanySuppliers Customers

Competitors

Complementors

CompanySuppliers Customers

Source: Adapted from Adam M. Brandenburger and Barry J. Nalebuff, Co-opetition (New York: Doubleday, 

1996), 17. 

The value net fits comfortably into Michael Porter’s traditional five-forces and value-

chain analysis, but adds an important element: Strategy is not only about risk and 

downside, it’s also about opportunity and upside. Industrial organization economics has 

historically stressed non-cooperative game theory, a reasonable framework in well-

established industries near product price equilibrium. In contrast, cooperative game 

theory recognizes that many industries are more dynamic and offer opportunities to 

cooperate as well as to compete. 

Sources of Added Value 
We can define three broad sources for added value: production advantages, consumer 

advantages, and external (i.e., government) issues. Note that there is substantial 

overlap between this analysis and the industry analysis, but here we are zooming in on 

the firm. 

Firms with production advantages create value by delivering products that have a larger 

spread between perceived consumer benefit and cost than their competitors, primarily 

by outperforming them on the cost side. We distill production advantages into two parts: 

process and scale economies. 

Here are some issues to think through to determine whether or not a firm has a process 

advantage: 

• Indivisibility. Economies of scale are particularly important in high-fixed-cost 

businesses. Fixed costs are associated with indivisibility in the production 

process. Indivisibility means that a company can’t scale down its production 

costs beyond a minimum level even if output is low. Bakery distribution routes 

are an example. If a bakery wants to service a region, it must have a bakery, 

trucks, and drivers. These parts are indivisible, and a firm must bear their cost 

no matter what bread demand looks like. At the same time, if the trucks go from 

half to completely full, fixed costs don’t change much. 
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• Complexity. Simple processes are easy to imitate and are unlikely to be a 

source of advantage. More complex processes, in contrast, require more know-

how or coordination capabilities and can be a source of advantage. For 

example, Gillette spent over $200 million to develop the Sensor shaving system. 

Most of the spending went to technology breakthroughs, and the company 

earned 29 patents to protect the process.  

• Rate of change in process cost. For some industries, the production costs 

decline over time as a result of technological advances. For example, the 

process-related cost of building a distribution company today is less than in the 

past because of technology, but the cost in the future is likely to be lower than 

today for the same reason. For industries with declining process costs, the 

incumbent has learning curve advantages while the challenger has the 

advantage of potentially lower future cost. So the analysis must focus on the 

trade-off between learning advantages and future cost advantages. 

• Protection. Look for patents, copyrights, trademarks, and operating rights that 

protect a firm’s process. Research suggests that patent-protected products as a 

group generated higher economic returns than any single industry.
29

 

• Resource uniqueness. The example of Alcoa’s bauxite contract is a good 

illustration of access to a unique resource. 

Economies of scale are the second category of potential production advantage. We start 

by noting that economies of scale are hard to achieve, and the bigger the domain, the 

harder it is. For example, global economies of scale are significantly more difficult to 

attain than regional economies of scale. 

McKinsey analysis suggests that currently about one-third of all industries are global, 

one-third are national, and one-third are regional. (See Exhibit 21.) Their analysis also 

suggests that industries are becoming increasingly global over time. Since global scale 

economies are hard to achieve the implication is that sustainable value creation is, and 

will continue to be, hard to achieve as well. 
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Exhibit 21: Various Industries and Their Stages of Globalization 
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Government services
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Source: Lowell Bryan, Jane Fraser, Jeremy Oppenheim and Wilhelm Rall, Race for the World (Boston: Harvard Business School Press, 1999), 45. 

Some areas to consider when determining whether or not a company has scale 

advantages include: 

• Distribution. Does the firm have local, regional, or national distribution scale? 

We would note that very few firms have national distribution scale. Most 

businesses have, at best, regional distribution advantages. One good example 

is retail. Wal-Mart (WMT, $51.38, Outperform, $65.00) built its business in the 

1970s and 1980s through regional distribution advantages. Most retailers have 

only regional advantages, and often fail to generate economic profitability 

outside their core markets. 

One useful way to assess distribution strength is to look at the firm’s operations 

and revenues on a map. Firms likely have some advantages where assets and 

revenue are clustered. 

• Purchasing. Some firms can purchase raw materials at lower prices as the 

result of scale. For instance, Home Depot (HD, $27.29, Outperform, $40.00) 

was able to tack over 200 basis points on to its gross margins in the late 1990s. 

The company attributed its margin expansion to a lower cost of merchandising 

resulting from product line reviews and increased sales of imported products. In 
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other words, Home Depot used its size to get the best possible price from its 

suppliers. Increasingly, large firms are lowering their supplier’s opportunity cost 

by providing the supplier with better information about demand. 

• Research and development. Economies of scope, related to economies of 

scale, exist when a company lowers its unit costs as it pursues a variety of 

activities. A significant example is research-and-development spillovers, in 

which the ideas that arise in one research project transfer to other projects. 

Companies that increase the diversification of their research portfolios can often 

find applications for their ideas better than they could when their research 

portfolios were smaller.
30

 

• Advertising. The advertising cost per consumer for a product is a function of the 

cost per consumer of sending the message and the reach. If the fixed costs in 

advertising (e.g., ad preparation, negotiating with the broadcaster) are roughly 

the same for small and large companies, the larger company will have a cost 

per potential consumer advantage because it can spread its costs over a much 

larger base. 

Even if two companies can advertise on a national scale, the larger one has an 

advantage. Say both McDonald’s (MCD, $17.40, Neutral, $21.00) and Wendy’s 

(WEN, $28.18, Outperform, $40.00) have equally effective national advertising 

campaigns. That McDonald’s has many more stores than Wendy’s lowers 

McDonald’s per store advertising cost, giving it an advantage. 

If you suspect a firm has production advantages, carefully think through why its costs 

are relatively lower than its competitors. Also, practical experience suggests that firms 

with production advantages often have lower gross margins than companies with 

consumer advantages. 

Consumer advantage is the second broad source of added-value. Firms with consumer 

advantages also create value by delivering products that have a larger spread between 

perceived consumer benefit and cost than its competitors, but it does that primarily by 

outperforming competitors on the benefit side. 

Here are some characteristic features of companies with consumer advantages:
31

 

• Habit and high horizontal differentiation. A product is horizontally differentiated 

when some consumers prefer it to competing products. This source of 

advantage is particularly significant if consumers use the product habitually. The 

product need not be unambiguously better than competing products, it just has 

features that some consumers find attractive, and other consumers may not. 

Soft drinks are an example. Competing with Coca-Cola is hard because many 

consumers habitually drink Coke and are fiercely attached to the product.
 32

  

• Experience goods. An experience good is a product that consumers can assess 

only when they’ve tried it. Search goods, in contrast, are products that a 

consumer can easily assess at the time of purchase (e.g., hockey pucks or 

office furniture). With experience goods, a company can enjoy differentiation 

based on image, reputation, or credibility. Experience goods are often 

technologically complex. 

• High switching costs (lock-in). Customers must bear costs when they switch 

from one information system to another. The magnitude of switching costs 
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determines the degree to which a customer is locked in. Sometimes switching 

costs are large and obvious (e.g., $100 million for a company to replace its 

network) and sometimes they’re small but significant (e.g., $100 per customer 

for 1 million customers to switch insurance providers). Exhibit 22 provides a 

breakdown of various forms of lock-in and their associated switching costs. 

Exhibit 22: Types of Lock-In and Associated Switching Costs 

Type of Lock-In Switching Costs

Contractual commitments

Durable purchases

Brand-specific training

Information and databases

Specialized suppliers

Search costs

Loyalty programs

Compensatory or liquidated damages

Replacement of equipment; tends to decline

as the durable ages

Learning a new system, both direct costs and

lost productivity; tends to rise over time

Converting data to new format; tends to rise

over time as collection grows

Funding of new supplier; may rise over time

if capabilities are hard to find/maintain

Combined buyer and seller search costs;

includes learning about quality of alternatives

Any lost benefits from incumbent supplier,

plus possible need to rebuild cumulative use

Type of Lock-In Switching Costs

Contractual commitments

Durable purchases

Brand-specific training

Information and databases

Specialized suppliers

Search costs

Loyalty programs

Compensatory or liquidated damages

Replacement of equipment; tends to decline

as the durable ages

Learning a new system, both direct costs and

lost productivity; tends to rise over time

Converting data to new format; tends to rise

over time as collection grows

Funding of new supplier; may rise over time

if capabilities are hard to find/maintain

Combined buyer and seller search costs;

includes learning about quality of alternatives

Any lost benefits from incumbent supplier,

plus possible need to rebuild cumulative use

Source: Carl Shapiro and Hal R. Varian, Information Rules (Boston: Harvard Business School Press, 1999), 

117. 

• Network effects. Network effects can be an important source of consumer 

advantage, especially in information-based businesses. You can think of two 

types of generic networks (Exhibit 23). The first is a hub-and-spoke network, 

where the hub feeds the nodes. Examples include most airlines and retailers. In 

these networks, network effects are muted. 
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Exhibit 23: Network Effects Are Stronger in Interactive Than in Radial Networks  

Radial InteractiveRadialRadial InteractiveInteractive

Source: CSFB. 

The second type is an interactive network, where the nodes are connected to 

one another—either physically (like telephone wires) or virtually (like the same 

software). Network effects tend to be significant for interactive networks, 

because as more people use the good or service, it becomes more useful. 

A key idea behind interactive networks is positive feedback. If more than one 

interactive network is competing for customers, the network that pulls ahead will 

tend to benefit from positive feedback, leading to a winner-take-most outcome. 

So the dominant network not only gets the most users (contributing to scale 

benefits), but also switching costs for those customers rise as the network 

becomes more and more significant. The canonical example of this de facto 

standard setting is Microsoft’s PC operating system business. 

The pattern of cumulative users of an interactive network follows an S-curve, 

similar to the diffusion of other innovations. However, the S-curve tends to be 

steeper for interactive networks.
33 

Everett Rogers found that the plot of new 

adopters to a technology or network—really a derivative of the S-curve—follows 

a normal distribution. Technology strategist Geoff Moore used this familiar 

pattern as the basis of technology strategy and investing.
34

 

Judging the source and longevity of a company’s added value is central to 

understanding the likelihood of sustainable value creation. Experience suggests that 

consumer advantages often show up on the income statement as high gross margins. 

Exhibit 24 summarizes various functional areas and what strategies to assess when 

looking for producer or consumer advantages.
35
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Exhibit 24: Sources of Added-Value and Functional Area Strategies 

Functional Areas Production Advantage Consumer Advantage

Source of Added Value

Product and Marketing

Strategies

-Standardized products

-Narrow price-cost margins with 

prices lower than competition

-Little or modest product 

promotion or advertising

-Modest postsale servicing or 

maintenance

-Customized products

-Wide price-cost margins, with 

prices higher than competition

-Emphasis on building products, 

image through branding, 

advertising, and product 

promotion

-Extensive postsale service/ 

maintenance

-Generous warranties

Production Operations

Strategies

-Large mass-production facilities 

to exploit economies of scale

-Capacity added behind demand 

to ensure full utilization

-Products made to inventory, with 

tight controls on inventory levels

-Willingness to sacrifice scale in 

favor of customization and 

flexible response to 

unpredictable customer demand

-Capacity added in anticipation of 

demand to ensure product 

availability and minimize 

chances of stockouts

-Products made to order

Engineering and Design -Products designed for 

manufacturability

-Products designed to create 

benefits for customers or lower 

their costs

Research and Development Strategies -R&D emphasizes process 

innovations, rather than new 

products or basic research

-R&D emphasized product 

innovations and basic research 

more than process

Human Resources/

Organizations and Control

Strategies

-“Traditional” managerial style, 

characterized by formal 

procedure and rigid hierarchy

-Tough bargaining posture with 

workers

-Tight administrative systems 

emphasizing cost control

-Less formal managerial style, 

fewer formal procedures, less 

rigid hierarchy to promote 

innovation and entrepreneurship

Functional Areas Production Advantage Consumer Advantage

Source of Added Value

Product and Marketing

Strategies

-Standardized products

-Narrow price-cost margins with 

prices lower than competition

-Little or modest product 

promotion or advertising

-Modest postsale servicing or 

maintenance

-Customized products

-Wide price-cost margins, with 

prices higher than competition

-Emphasis on building products, 

image through branding, 

advertising, and product 

promotion

-Extensive postsale service/ 

maintenance

-Generous warranties

Production Operations

Strategies

-Large mass-production facilities 

to exploit economies of scale

-Capacity added behind demand 

to ensure full utilization

-Products made to inventory, with 

tight controls on inventory levels

-Willingness to sacrifice scale in 

favor of customization and 

flexible response to 

unpredictable customer demand

-Capacity added in anticipation of 

demand to ensure product 

availability and minimize 

chances of stockouts

-Products made to order

Engineering and Design -Products designed for 

manufacturability

-Products designed to create 

benefits for customers or lower 

their costs

Research and Development Strategies -R&D emphasizes process 

innovations, rather than new 

products or basic research

-R&D emphasized product 

innovations and basic research 

more than process

Human Resources/

Organizations and Control

Strategies

-“Traditional” managerial style, 

characterized by formal 

procedure and rigid hierarchy

-Tough bargaining posture with 

workers

-Tight administrative systems 

emphasizing cost control

-Less formal managerial style, 

fewer formal procedures, less 

rigid hierarchy to promote 

innovation and entrepreneurship

Source: David Besanko, David Dranove, and Mark Shanley, Economics of Strategy–2
nd

 Ed. (New York: John Wiley & Sons, 2000), 420. 

The final source of added value is external, or government-related. Issues here include 

subsidies, tariffs, quotas, and both competitive and environmental regulation. Changes 

in government policies can have a meaningful impact on added value. Consider the 

impact of deregulation on the airline and trucking industries, emission standards for 

diesel engines, and steel tariffs. 

Firm Interaction—Competition and Cooperation 
How a firm interacts with other firms plays an important role in shaping sustainable 

value creation. Here we not only consider how companies interact with their 

competitors, but also how companies can co-evolve. 
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Game theory is one of the best tools to understand interaction. Game theory forces 

managers to put themselves in the shoes of other players rather than viewing games 

solely from their own perspective. 

The classic two-player example of game theory is the prisoner’s dilemma.
36

 We can 

recast the prisoner’s dilemma in a business context by considering a simple case of 

capacity addition. Say two competitors, A and B, are considering adding capacity. If 

competitor A adds capacity and B doesn’t, A gets an outsized payoff. Likewise, if B adds 

capacity and A doesn’t, B gets the large payoff. If neither expands, A and B aren’t as 

well-off as if one alone had added capacity. But if both add capacity, they’re worse-off of 

than if they had done nothing. Exhibit 25 shows the payoffs for the various scenarios. 

Exhibit 25: Capacity and the Prisoner’s Dilemma 
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Source:  CSFB. 

Pankaj Ghemawat provides a more sophisticated example from a major pharmaceutical 

company’s actual pricing study.
37

 Here, a challenger is readying to launch a substitute 

for one of the incumbent’s most profitable products. The incumbent’s challenge is to 

determine the pricing strategy that maximizes the value of it’s established product. 

Exhibit 26 shows the payoffs given various assumptions. This analysis allowed the 

incumbent’s management to view the situation from the challenger’s perspective, versus 

considering only what it hoped the challenger would do. 
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Exhibit 26: The  Payoff Matrix in the Face of a Challenger Product Launch 

Incumbent (I’s)

Price

Challenger (C’s) Price

Very Low Low Moderate High

No price

change

C has large

price advantage

C has small

price advantage

I neutralizes

C’s advantage

350/190 507/168 585/129 624/116

507/168418/163

454/155 511/138 636/126

428/50 504/124 585/129 669/128

Incumbent (I’s)

Price

Challenger (C’s) Price

Very Low Low Moderate High

No price

change

C has large

price advantage

C has small

price advantage

I neutralizes

C’s advantage

350/190 507/168 585/129 624/116

507/168418/163

454/155 511/138 636/126

428/50 504/124 585/129 669/128

Source: Pankaj Ghemawat, Strategy and the Business Landscape (Upper Saddle River, NJ: Prentice-Hall, 

Inc., 2001), 77. 

In our simple capacity and product launch cases, we treated competitor interaction as if 

it were a onetime event. In reality, companies interact with one another all the time. So 

we can enhance our perspective by considering repeated games. 

Social scientist Robert Axelrod ran a tournament to see which strategy was most 

successful in an iterated prisoner’s dilemma.
38

 The winner was tit for tat. Tit for tat starts 

by cooperating, but then mimics its competitor’s last move. So if a competitor cuts price, 

a company employing tit for tat would cut price as well. If the competitor then raises 

prices, tit for tat immediately follows. In practice, tit for tat is effective only if companies 

can judge clearly the intentions of their competitors. 

We have found game theory particularly useful in considering pricing strategies and 

capacity additions.
39 

A thorough review of a firm’s pricing actions and capacity shifts, as 

well as for the industry, can provide important perspective on rivalry and rationality. The 

institutional memory, especially for cyclical businesses, appears too short to recognize 

circumstances in which aiming for cooperation is the most profitable strategy. 

The way to go beyond the payoff matrix that considers only onetime interaction is to 

build a tree based on sequential actions. The approach here is similar to strategy in 

chess: look ahead and reason back.
40

 

Exhibit 27 is an example of a game tree developed by Sharon Oster. Firm 1 is 

considering whether to continue only with its first product or to add a second product. In 

either case, Firm 2 can respond with its own product move. The payoffs at the end of 

the tree show the economic consequences of the various scenarios. In reality, such 

analysis can be tricky because the range of alternatives is large. But these game trees 

can provide important perspective on competitive interaction, and hence the prospects 

for sustainable value creation. 
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Exhibit 27: Mapping Sequential Moves 
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Source: Sharon M. Oster, Modern Competitive Analysis (Oxford: Oxford University Press, 1999), 252. 

Our discussion so far has focused on competition. But thoughtful strategic analysis also 

recognizes the role of co-evolution, or cooperation, in business. Not all business 

relationships are conflictual. Sometimes companies outside the purview of a firm’s 

competitive set can heavily influence its value creation prospects. 

Consider the example of DVD makers (software) and DVD player makers (hardware). 

These companies do not compete with one another. But the more DVD titles that are 

available, the more attractive it will be for a consumer to buy a DVD player and vice 

versa. Another example is the Wintel standard—added features on Microsoft’s operating 

system required more powerful Intel microprocessors, and more powerful 

microprocessors could support updated operating systems. Complementors make the 

added value pie bigger. Competitors fight over a fixed pie. 
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 What about Brands? 

When queried about sustainable competitive advantage, many executives and investors 

cite the importance of brands. How significant are brands? 

We can start with an empirical observation: Of the companies that own the top fifteen 

most valuable brands, as measured by brand consultant Interbrand, four do not earn 

their cost of capital.
41

 (See Exhibit 28.) So a brand is clearly not sufficient to ensure that 

a company earns economic profits, much less sustainable economic profits. 

Exhibit 28: Brand Popularity Does Not Translate into Value Creation 
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We believe the best way to approach brands is to think through the added-value lens. 

Does the brand increase willingness to pay? The answer is affirmative if the brand 

confers horizontal differentiation. So your willingness to pay might be higher for a brand 

if you’re in the habit of using that product (Coke versus Pepsi, or Pepsi versus Coke), 

have an emotional connection to it, trust the product, or believe the product brings you 

social status.  

Less likely, brands may reduce supplier opportunity cost. A fledgling supplier often tries 

to land a prestigious company, even at a discounted price, as part of its effort to 

establish credibility. To the degree that brand plays a role in the perception of prestige 

or credibility, it can reduce supplier opportunity cost, and hence increase added value 

for the branded company. 

Exhibit 29 shows that brand itself is not a source of competitive advantage. The exhibit 

examines the total shareholder returns versus the S&P 500 for the stewards of three top 

brands, Disney (DIS, $16.87, Outperform, $24.00), Gillette (G, $29.92, Not Rated), and 

Coca-Cola. Each panel shows a similar pattern: a period of significant share price 

underperformance followed by a change in strategy and a period of sustained 

outperformance. In every case, the brand was well known before and after the company 

performed well. The brand is the not the key to competitive advantage; the key is how 

the company uses the brand to generate added value. 
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Exhibit 29: Brand Alone Does Not Create Value 
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 What about Management Skill? 

Without a doubt, management skill is essential to understanding sustainable value 

creation. Management skill entails both fashioning the strategy—the subject of this 

analysis—and execution of the strategy. While execution is critical, a detailed treatment 

of the subject lies beyond the scope of this report.  

One classic example of the importance of execution is Home Depot. In an effort to 

secure financing in its early days, Home Depot provided an executive from a foreign-

based firm with access to the company’s early plans, including store blueprints and 

expansion intentions. After the parent company decided against an investment in Home 

Depot, the executive turned around and started a copycat business in states where 

Home Depot hadn’t yet expanded. The business floundered even with all of Home 

Depot’s numbers and business plans. Home Depot eventually acquired the failing 

competitor.
 42

  

The core of execution is in three processes—the people process, the strategy process, 

and the operations process. Executives must chose and promote people in light of the 

strategic and operational realities. Strategy must take into account the company’s ability 

to execute it. And managers need to link operations to strategic goals and human 

capacity.
 43

  

Large companies have a particular challenge because of the significant complexity of 

managing a large employee base. Companies must find organizational structures that 

allow them sufficient flexibility in a fast-changing world.    

Another important related topic is management incentives. Sustainable value creation 

requires a constant balancing act between delivering current results and allocating the 

appropriate resources to assure a vibrant and value-creating business in the future. 

Incentives can play a central role in shaping this tenuous balance.  
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 Bringing It All Back Together 

Stock prices reflect expectations for future financial performance. Accordingly, an 

investor’s task is to anticipate revisions in those expectations. A firm grasp on the 

prospects for value creation is a critical facet of this analysis. But value creation itself is 

no assurance of superior stock price performance if the market fully anticipates that 

value creation. 

The expectations investing process has three parts:
44

 

1. Estimate price-implied expectations. We first read the expectations embedded 

in a stock with a long-term discounted cash flow model. We use a DCF model 

because it mirrors the way the market prices stocks. 

2. Identify expectations opportunities. Once we understand expectations, we apply 

the appropriate strategic and financial tools to determine where and when 

revisions are likely to occur. A proper expectations analysis reveals whether a 

stock price is most sensitive to revisions in a company’s sales, operating costs, 

or investment need, so that investors can focus on the revisions that matter 

most. The strategic analysis in this report is the heart of security analysis, and 

provides the surest means to anticipate expectations revisions. 

3. Buy, sell, or hold. Using expected-value analysis, we are now in a position to 

make informed buy, sell, or hold decisions. 

A thorough analysis of a company’s prospects for sustainable value creation is 

essential. This analysis can then intelligently inform a financial model, to determine 

whether or not a particular stock offers prospects for superior returns. 
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 Appendix A: Value-Creation Checklist 

What stage of the competitive life cycle is the company in? 
Is the company currently earning a return above its cost of capital? 
What is the trend in return on capital—are returns increasing, decreasing, or stable? 
What is the trend in the company's investment spending? 

Lay of the Land 

What percentage of the industry does each player represent? 
What is each player's level of profitability? 
What have the historical trends in market share been? 
How stable is the industry? 
 How stable is market share? 
 What have pricing trends looked like? 
What class does the industry fall into—fragmented, emerging, mature, declining, 
international, network, or hypercompetitive? 

Five Forces 

How much leverage do suppliers have? 
Can companies pass supplier increases to customers? 
Are there substitute products available? 
Are there switching costs? 
How much leverage do buyers have? 
How informed are the buyers? 

Barriers to Entry 

What are the entry and exit rates like in the industry? 
What are the anticipated reactions of incumbents to new entrants? 
What is the reputation of incumbents? 
What is the level of asset specificity? 
What is the minimum efficient production scale? 
Is there excess capacity in the industry? 
Is there a way to differentiate the product? 
What is the anticipated payoff for a new entrant? 
Do incumbents have precommitment contracts? 
Do incumbents have licenses or patents? 
Are there learning curve benefits in the industry? 

Rivalry 

Is there pricing coordination? 
What is the industry concentration? 
What is the size distribution of firms? 
How similar are the firms (incentives, corporate philosophy, ownership structure)? 
Is there demand variability? 
Are there high fixed costs? 
Is the industry growing? 

Disruption/Disintegration 

Is the industry vulnerable to disruptive technology? 
Do new technologies foster product improvements? 

Is the technology progressing faster than the market's needs? 

 Have established players passed the performance threshold? 
Is the industry organized vertically, or has there been a shift to horizontal 
markets? 
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Firm Specific 

Does the firm have production advantages? 
 Is there instability in the business structure? 
 Is there complexity requiring know-how or coordination capabilities? 
 How quickly are the process costs changing? 
Does the firm have any patents, copyrights, trademarks, etc.? 
Are there economies of scale? 
 What does the firm's distribution scale look like? 
 Are assets and revenue clustered geographically? 
 Are there purchasing advantages with size? 
 Are there economies of scope? 
 Are there diverse research profiles? 
Are there consumer advantages? 
 Is there habit or horizontal differentiation? 
 Do people prefer the product to competing products? 
 Are there lots of product attributes that customers weigh? 
 Can customers only assess the product through trial? 
 Is there customer lock-in? Are there high switching costs? 
Is the network radial or interactive? 
What is the source and longevity of added value? 
Are there external sources of added value (subsidiaries, tariffs, quotas, and competitive 
or environmental regulations)? 

Firm Interaction—Competition and Coordination 

Are there complementors to the industry? 
Is the added value growing because of other companies? Or, do new companies take 
share from a fixed-value pie? 

Brands 

Does the brand increase willingness to pay? 
Do customers have an emotional connection to the brand? 
Do customers trust the product because of the name? 
Does the brand imply social status? 
Can you reduce supplier operating cost with your name? 
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The risk-reducing formulas behind portfolio theory rely on a number of demanding and
ultimately unfounded premises. First, they suggest that price changes are statistically
independent from one another . . . The second assumption is that price changes are distributed
in a pattern that conforms to a standard bell curve.

Do financial data neatly conform to such assumptions? Of course, they never do.

Benoit B. Mandelbrot
A Multifractal Walk down Wall Street 1

The very fact that the Petersburg Problem has not yielded a unique and generally acceptable
solution to more than 200 years of attack by some of the world’s great intellects suggests,
indeed, that the growth-stock problem offers no hope of a satisfactory solution.

David Durand
Growth Stocks and the Petersburg Paradox 2

Bernoulli’s Challenge
Competent investors take great pride in their ability to place an appropriate value on a financial
claim. This ability is the core of investing: Markets are just vehicles to trade cash for future
claims, and vice versa.

O.K. Here’s a cash flow stream for you to value: Say the house flips a fair coin. If it lands on
heads, you receive $2 and the game ends. If it lands on tails, the house flips again. If the
second flip lands on heads, you get $4; if it lands on tails, the game continues. For each
successive round, the payoff for landing on heads doubles (i.e., $2, $4, $8, $16, etc.) and you
progress to the next round until you land heads. How much would you pay to play this game?

Daniel Bernoulli, one of a family of distinguished mathematicians, first presented this problem
to the Imperial Academy of Sciences in 1738.3 Bernoulli’s game, known as the St. Petersburg
Paradox, challenges classical theory, which says that a player should be willing to pay the
game’s expected value to participate. The expected value of this game is infinite. Each round
has a payoff of $1 (probability of 1/2n and a payoff of $2n, or ½ x $2, ¼ x $4, ⅛ x $8, etc.) So,

Expected value = 1 + 1 +1 + 1 . . . = ∞
Naturally, very few people would be willing to pay even $20 to play the game. Bernoulli tried to
explain the paradox with the marginal utility of money. He argued that the amount you’d be
willing to pay is a function of your resources—the greater your resources, the more you’d be
willing to pay. Still, Bernoulli’s explanation is not altogether satisfactory. The St. Petersburg
Paradox has kept philosophers, mathematicians, and economists thinking for over two-and-a-
half centuries.4

Philosophical discourse aside, the St. Petersburg Paradox illuminates two very concrete ideas
for investors. The first is that the distribution of stock market returns does not follow the pattern
that standard finance theory assumes. This deviation from theory is important for risk
management, market efficiency, and individual stock selection.

Michael J. Mauboussin
212-325-3108
michael.mauboussin@csfb.com

Kristen Bartholdson
212-325-2788
kristen.bartholdson@csfb.com
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Integrating the Outliers
Two Lessons from the St. Petersburg Paradox
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The second idea relates to valuing growth stocks. What do you pay today for a business with a low
probability of an extraordinarily high payoff? This question is more pressing than ever in a world with violent
value migrations and increasing returns.

What’s Normal?
Asset price distributions are of great practical significance for portfolio managers. Standard finance theory
assumes that asset price changes follow a normal distribution—the well-known bell curve. That this
assumption is roughly accurate most of the time allows analysts to use very robust probability statistics. For
example, for a sample that follows a normal distribution, you can identify the population average and
characterize the likelihood of variance from that average.

However, much of nature—including the man-made stock market—is not normal.5 Many natural systems
have two defining characteristics: an ever-larger number of smaller pieces and similar-looking pieces across
the different size scales. For example, a tree has a large trunk and a number of ever-smaller branches, and
the small branches resemble the big branches. These systems are fractal. Unlike a normal distribution, no
average value adequately characterizes a fractal system. Exhibit 1 contrasts normal and fractal systems
visually and shows the probability functions that represent the data. Fractal systems follow a power law.6

Exhibit 1: Probability Density Functions for Normal and Fractal Systems
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Source: Larry S. Liebovitch and Daniela Scheurle, “Two Lessons from Fractals and Chaos,” Complexity, Vol. 5, 4, 2000.

Using the statistics of normal distributions to characterize a fractal system like financial markets is potentially
very hazardous. Yet theoreticians and practitioners do it daily.7 The distinction between the two systems
boils down to probabilities and payoffs. Fractal systems have few, very large observations that fall outside
the normal distribution. The classic example is the crash of 1987. The probability (assuming a normal
distribution) of the market’s 20%-plus plunge in one day was so infinitesimally low it was practically zero.
And still the losses were a staggering $2 trillion-plus.

A comparison of a normal coin toss game and the St. Petersburg game illustrates the point. Assume that
you toss a coin and receive $2 if it lands heads and nothing if it lands tails. The expected value of the game
is $1, the amount you would be willing to pay to play the game in a fair casino. We simulated 1 million
rounds of 100 tosses each, and plotted the payoffs in Exhibit 2. Just as you would expect, we got a well-
defined normal distribution.8
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Exhibit 2: Standard Coin Toss Game
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We then simulated the St. Petersburg game 1 million times, and plotted that distribution (see Exhibit 3).
While the underlying process is stochastic, the outcome is a power law. For example, half the time the game
only pays $2, and three-quarters of the time it pays $4 or less. However, a run of 30 provides a $1.1 billion
payoff, but is only a 1-in-1.1 billion probability. Lots of small events and a few very large events characterize
a fractal system. Further, the average winnings per game is unstable with the St. Petersburg game, so no
average accurately describes the game’s long-term outcome.

Exhibit 3: Fractal Coin Toss Game

-35

-30

-25

-20

-15

-10

-5

0

0 5 10 15 20 24 29
Log (Payoff)

L
o

g
(P

ro
b

ab
ili

ty
)

-35

-30

-25

-20

-15

-10

-5

0

0 5 10 15 20 24 29
Log (Payoff)

L
o

g
(P

ro
b

ab
ili

ty
)

-35

-30

-25

-20

-15

-10

-5

0

0 5 10 15 20 24 29
Log (Payoff)

L
o

g
(P

ro
b

ab
ili

ty
)

-35

-30

-25

-20

-15

-10

-5

0

0 5 10 15 20 24 29
Log (Payoff)

L
o

g
(P

ro
b

ab
ili

ty
)

Source: CSFB analysis.

Are stock market returns fractal? Benoit Mandelbrot shows that by lengthening or shortening the horizontal
axis of a price series—effectively speeding up or slowing down time—prices series are indeed fractal. Not
only are rare large changes interspersed with lots of smaller one, the price changes look similar at various
scales (e.g., daily, weekly, and monthly returns). Mandelbrot calls financial time series multifractal, adding
the prefix “multi” to capture the time adjustment.

In an important and fascinating book, Why Stock Markets Crash, geophysicist Didier Sornette argues that
stock market distributions comprise two different populations, the body (which you can model with standard
theory) and the tail (which relies on completely different mechanisms). Sornette’s analysis of market
drawdowns convincingly dismisses the assumption that stock returns are independent, a key pillar of
classical finance theory. His work provides fresh and thorough evidence of finance theory’s shortcomings.9
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St. Petersburg and Growth Stock Investing
The St. Petersburg Paradox also provides insight for growth stock valuation.10 What should you be willing to
pay for a very small probability that a company can grow its cash flows by a very significant amount
forever?11

David Durand took up this question in his classic 1957 article, “Growth Stocks and the Petersburg
Paradox.”12 He encourages a good deal of caution, emphasizing reversion-to-the-mean thinking and
modeling. But if anything, the challenge to value the low probability of significant value is even more
pressing today than it was when Durand took on the challenge 45 years ago.

Consider, for example, that of the nearly 2,000 technology initial public offerings since 1980, only 5%
account for over 100% of the $2-trillion-plus in wealth creation.13 And even within this small wealth-
generating group, only a handful delivered the bulk of the huge payoffs. Given the winner-take-most
characteristics of many growth markets, there’s little reason to anticipate a more normal wealth-creation
distribution in the future.

In addition, the data show that the distribution of economic return on investment is wider in corporate
America today than it was in the past.14 So the spoils awaiting the wealth creators, given their outsized
returns, are greater than ever before. Like the St. Petersburg game, the majority of the payoffs from future
deals are likely to be modest, but some will be huge. What’s the expected value? What should you be willing
to pay to play?

Integrating the Outliers
The St. Petersburg Paradox may be centuries old, but its lessons are as fresh as ever. One of the major
challenges in investing is how to capture (or avoid) low-probability, high-impact events. Unfortunately,
standard finance theory has little to say about the subject.

____________________________
1 Benoit B. Mandelbrot, “A Multifractal Walk down Wall Street,” Scientific American, February 1999, 70-73.
2 David Durand, “Growth Stocks and the Petersburg Paradox,” Journal of Finance, 12, September 1957,
348-363.
3 Daniel Bernoulli, “Exposition of a New Theory on the Measurement of Risk,” Econometrica, 22, January
1954, 23-36. Originally published in 1738. Daniel’s cousin, Nicolaus, initially proposed the game.
4 See http://plato.stanford.edu/entries/paradox-stpetersburg/.
5 Much of this section relies on Larry S. Liebovitch and Daniela Scheurle, “Two Lessons from Fractals and
Chaos,” Complexity, Vol. 5, 4, 2000, 34-43. See http://www.ccs.fau.edu/~liebovitch/complexity-20.html.
6 Michael J. Mauboussin and Kristen Bartholdson, “More Power to You: Power Laws and What They Mean
for Investors,” The Consilient Observer, September 24, 2002.
7 If you assume that you flipped a coin nonstop 16 hours a day (estimating 8 hours of sleep), and if each coin
flip takes three seconds, it would take 14.3 years to complete 100 million coin tosses.
8 Mandelbrot. Also, Benoit B. Mandelbrot, Fractals and Scaling in Finance (New York: Springer Verlag,
1997).
9 Didier Sornette, Why Stock Markets Crash: Critical Events in Complex Financial Systems (Princeton:
Princeton University Press, 2003). See http://www.ess.ucla.edu/faculty/sornette/.
10 See another classic article: Peter L. Bernstein, “Growth Companies vs. Growth Stocks, ” Harvard
Business Review, September-October 1956.
11 Peter L. Bernstein, Against the Gods: The Remarkable Story of Risk (New York: John Wiley & Sons,
1996), 107-109.
12 Durand.
13 Stephen R. Waite, Quantum Investing (New York: Texere, 2003), 129.
14 Michael J. Mauboussin, Bob Hiler, and Patrick J. McCarthy, “The (Fat) Tail that Wags the Dog,” Credit
Suisse First Boston Equity Research, February 4, 1999.
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Anybody familiar with the workings of a Tupperware party will recognize the use of various
weapons of influence . . .

Robert Cialdini
Influence: The Psychology of Persuasion 1

Tupperware . . . developed what I believe to be a corrupt system of psychological manipulation.
But the practice . . . worked and had legs. Tupperware parties sold billions of dollars of
merchandise for decades.

Charlie Munger
Charlie Munger Speaks-Part 2 2

A Tip from Shining Shoes

Nearby our old office building, the window of a shoe store advertised the generous offer of a
free shoeshine. I walked by this store dozens of times and thought nothing of it. One day,
though, with my shoes looking a little scuffed and some time on my hands, I decided to avail
myself of this small bounty.

After my shine, I offered the shoeshine man a tip. He refused. Free was free, he said. I climbed
down from the chair feeling distinctly indebted. “How could this guy shine my shoes,” I thought,
“and expect nothing?”

So I did what I suspect most people who take the offer do—I looked around for something to
buy. I had to even the score, somehow. Since I didn’t need shoes, I found myself mindlessly
perusing shoetrees, laces, and polish. Finally, I slinked out of the store empty-handed and
uneasy. Even though I had managed to escape without pulling out my wallet, I was sure many
others weren’t so fortunate.

A topic that is fascinating in investing (and in life) is why humans act the way they do. A few
months after my sweat-on-the-brow-inducing shine, I read Robert Cialdini’s Influence: The
Psychology of Persuasion, a book that provides many of the answers to this question.

Cialdini’s work over the past three decades has concentrated on what induces a specific form
of behavior change: compliance with a request. Cialdini argues that six tendencies of human
behavior spur a positive response to a request. 3 All these tendencies are important to
understand for life, and a few of them are particularly important for investors.

As I read Cialdini I realized that the shoe store was preying on an essential rule of human
conduct—the code of reciprocity. If someone gives you something, you feel that you must give
something in return. If you want to use this innate tendency to your advantage, you give
something small and ask for something large in return. A two-dollar shoeshine for two-hundred-
dollar wing tips is a good trade.

We will take a brief look at each of the six tendencies, discuss how party sellers use them, and
highlight the three tendencies most important for investors.

Michael J. Mauboussin
212-325-3108
michael.mauboussin@csfb.com

Kristen Bartholdson
212-325-2788
kristen.bartholdson@csfb.com

February 25, 2003

Volume 2, Issue 4

All I Really Need to Know
I Learned at a Tupperware Party
What Tupperware Parties Teach You about Investing and Life
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You Can Fool Mother Nature

Here are the six tendencies—reciprocation, consistency, social validation, liking, authority, and scarcity—
along with brief descriptions. While Cialdini does not strongly stress the point, we believe these tendencies
are deeply rooted in evolutionary psychology. Each behavior likely contributed to the reproductive success of
our forebears.

• Reciprocation. We’ve already encountered reciprocity. Research shows that there is no human
society that does not feel the obligation to reciprocate. 4 Companies make ample use of this
tendency, from charitable organizations sending free address labels to real estate firms offering free
house appraisals.

• Commitment and consistency. Once we have made a decision, and especially if we’ve validated that
decision through public affirmation, we’re loath to change our view. Cialdini offers two deep-seated
reasons for this. First, consistency allows us to stop thinking about the issue—it gives us a mental
break. And second, consistency allows us to avoid the consequence of reason—namely, that we
have to change. The first allows us to avoid thinking; the second allows us to avoid acting.

• Social validation. One of the main ways we make decisions is by observing the decisions of others. 5

In a famous illustration of this point, psychologist Solomon Asch put a group of eight subjects in a
room and showed them a series of slides with vertical lines of various lengths. He asked the group
to identify which line on the right matched the length of the one on the left. (See Exhibit 1.) The
answer was obvious, but Asch instructed every member of the group, save one, to give the same,
wrong answer.

The subjects, bright college students, were clearly confused and one-third of them went with the
majority view even though it was obviously incorrect. While extreme, Asch’s experiment shows how
we all rely to some degree on what others do. 6

Exhibit 1: The Asch Experiment

A B CA B C

Source: Duncan J. Watts, Six Degrees: The Science of a Connected Age (New York: W.W. Norton & Company, 2003), 207.

• Liking. We all prefer to say yes to people we like. We tend to like people who are similar to us, who
compliment us, cooperate with us, and who are attractive.

• Authority. In one of the most enlightening and unsettling human experiments ever, social
psychologist Stanley Milgram (of six degrees of separation fame) had subjects come in and play the
role of “teacher” for a “learner.” The subjects asked the learner questions, and were told by a stern,
lab-coated supervisor to administer progressively stronger electric shocks in return for incorrect
answers. The learners would scream in pain and beg for mercy to avoid the increasingly painful
shocks. Even though they were never forced to do anything, nor were they subject to reprisal, many
of the subjects ended up doling out lethal shocks.

The learners in this experiment were actors and the shocks fake, but Milgram’s findings were real
and chilling: People obey authority figures against their better judgment. Here again, the behavior
generally makes sense—authorities often know more than others about their field—but such
obedience can lead to inappropriate responses. 7
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• Scarcity. Evidence shows humans find items and information more attractive if they are either
scarce, or perceived to be scarce. Companies routinely leverage this tendency by offering products
or services for a limited time only.

These tendencies are singularly powerful. But when they are invoked in combinations, they are even more
potent and create what Charlie Munger calls lollapalooza effects. (Yes, lollapalooza is in the dictionary.)

All I Really Need to Know . . .

The seemingly innocuous Tupperware party, which according to The New York Times is “back with a
vengeance” in the affluent suburbs of New York City, captures such lollapalooza effects. 8 The Tupperware
party takes advantage of four of the six tendencies. This is big business: Tupperware generates annual
sales of about $1 billion from its in-home “consultants.”

First is reciprocity. Early in the party, there is a quiz game that allows participants to win play money that
they can “spend” on giveaway items. Each participant is also encouraged to share with the group the uses of
products she has already purchased—evidence of commitment. Once the buying starts, each transaction
demonstrates that others want the product, providing social validation.

But perhaps the single most important facet of the Tupperware formula is the tendency to say yes to people
you like. The purchase request comes not from a stranger, but rather a friend. Indeed the Tupperware
handbook counsels the salespeople to use the “feel, felt, found” method, effectively encouraging similarity
through empathy while still highlighting product features.

Combine these effects, and it’s not hard to see why many people try to avoid going to a Tupperware party in
the first place, because they know that once they are there, they will buy something. For example, the Times
reported that one attendee spent “far more than she had planned,” no doubt swept up by the lollapalooza
effect.

The Psychology of Investing

Investors need to pay a great deal of attention to what influences their behavior. Three of Cialdini’s six
tendencies are particularly relevant for investors: consistency and commitment, social validation, and
scarcity.

Psychologists discovered that after bettors at a racetrack put down their money, they are more confident in
the prospects of their horses winning than immediately before they placed their bets. 9 After making a
decision, we feel pressure (both internal and external) to remain consistent to that view, even if subsequent
evidence questions the validity of the initial decision.

So an investor that has taken a position in a particular stock, recommended it publicly, or encouraged
colleagues to participate, will feel the need to stick with the call. Related to this tendency is the confirmation
trap, post-decision openness to confirming data coupled with disavowal or denial of disconfirming data. One
useful technique to mitigate consistency is to think about the world in ranges of values with associated
probabilities versus single points. Acknowledging multiple scenarios provides psychological shelter to
change views when appropriate.

A large body of work about the role of social validation in investing exists. Investing is an inherently social
activity, and investors periodically act in concert. Awareness of breakdowns in the diversity of opinion and
respect for extreme valuations can help offset the deleterious impact of social validation.

Finally, scarcity has an important role in investing (and certainly plays a large role in the minds of corporate
executives). Investors in particular seek informational scarcity. The challenge is to distinguish between what
is truly scarce information and what is not. One means to do this is to reverse-engineer market
expectations—in other words, figure out what the market already thinks.



Page 4

____________________________
1 Robert B. Cialdini, Influence: The Psychology of Persuasion (New York: William Morrow, 1993), 167.
2 Whitney Tilson, “Charlie Munger Speaks—Part 2: Notes from the Wesco Annual Meeting,” The Motley
Fool, May 15, 2000. See http://www.fool.com/boringport/2000/boringport00051500.htm.
3 Robert B. Cialdini, “The Science of Persuasion,” Scientific American, February 2001, 76-81.
4 Cialdini, Influence, 18.
5 Michael J. Mauboussin and Kristen Bartholdson, “Guppy Love: The Role of Imitation in Markets,” The
Consilient Observer, May 21, 2002.
6 For an interesting account of Asch’s experiment, see Duncan J. Watts, Six Degrees: The Science of a
Connected Age (New York: W.W. Norton & Company, 2003), 207-210.
7 Cialdini, 208-215. Also see http://www.milgramreenactment.org/pages/section.xml?location=1.
8 Lisa W. Foderaro, “If June Cleaver Joined ‘Sex and the City’: Tupperware Parties for the Cosmo Set,” The
New York Times, February 1, 2003.
9 Cialdini, 37.
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How the Market Gets It

 How does the stock market 

“understand” an economic model 

when so few investors use it?

 How do opportunities arise?
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How the Market Gets It

“Perspective is worth 80 IQ points.”

Alan Kay
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 Time allocation

 Decision making

Why Do These Questions Matter?
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1. Lead steer (centralized)

2. Complex adaptive systems (decentralized)

How Does the Market Understand?
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 Lead Steer

“The relevant question to ask about the 

‘assumptions’ of a theory is not whether they are 

descriptively ‘realistic,’ for they never are, but 

whether they are sufficiently good 

approximations for the purpose in hand.”

Milton Friedman,
Essays in Positive Economics

Positive Economics
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 The assumptions are not realistic - and 

predications fail just when you need them 

most

 Suggests an “efficient market”

population of price changes is normal

Lead Steer
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 “If the population of price changes is 

strictly normal, on average for any 

stock…an observation more than five 

standard deviations form the mean should 

be observed about once every 7,000 years.  

In fact such observations seem to occur 

about once every three to four years.”

Eugene Fama,

The Behavior of Stock Market Prices

Lead Steer
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 “Much of the real world is controlled as 

much by the ‘tails’ of  distributions as by 

means or averages: by the exceptional, not 

the mean; by the catastrophe, not the steady 

drip; by the very rich, not the ‘middle 

class’.”

Philip Anderson,

“Some Thoughts About Distribution in Economics”

Lead Steer



Page 10

The dynamic interaction of a diverse 

group of agents (i.e., investors) 

creates a market that is efficient

Complex Adaptive System
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 Example

 Description

 Characteristics

Complex Adaptive System
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 12 categories

 Economic incentive

Not a poll, a prediction

 Large sample size

n > 100

Academy Awards

Complex Adaptive System - Example
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 Consensus got 10/12 correct

 Best human got 9/12 correct

 Average human got 5/12 correct

The 2000 Result:

Complex Adaptive System - Example
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Lots of agents with diverse decision 

rules lead to efficient results

The Message:

Complex Adaptive System - Example
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Dynamic Interaction/Decision Rules

Market as a Global System

Emergence

Complex Adaptive System - Definition
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 No additivity

Can’t understand system through agents

 Critical points

Small world work helpful

 Evolving decision rules

Complex Adaptive System - Characteristics
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 Markets are generally efficient when agent 

errors are independent-i.e. there is diversity 

of decision rules

 The structure of double auction markets 

leads to “mostly” correct answers

Complex Adaptive System - Takeaways
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 Analytical advantage

 Diversity breakdown

 Information advantage

How Do Opportunities Arise?
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 Information advantage

Possible but tough

Grossman/Stiglitz: “The Impossibility 

of Informationally Efficient Markets”

How Do Opportunities Arise?
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 Analytical advantage

Quantify expectations

Interpret with best available tools

How Do Opportunities Arise?
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 Diversity breakdown

When agents all pursue the same strategy

 Information cascades

Herding = when a large group of investors make the 

same choice independent of their own knowledge

Results in booms and crashes (i.e., fat tails)

How Do Opportunities Arise?
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 The shift from centralized to decentralized 

mindset adds perspective (and hopefully IQ 

points)

 Helps investors allocate time

 The market is smart, but not because of 

“super smart” investors

Conclusion



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Growth is important because companies create shareholder value through profitable 
growth. Yet there is powerful evidence that once a company’s core business has 
matured, the pursuit of new platforms for growth entails daunting risk. Roughly one 
company in ten is able to sustain the kind of growth that translates into an above-
average increase in shareholder returns over more than a few years. . . . 
Consequently, most executives are in a no-win situation: equity markets demand that 
they grow, but it’s hard to know how to grow.  

Clayton M. Christensen and Michael E. Raynor
The Innovator’s Solution 1

Analysts and investors seem to believe that many firms’ earnings can consistently 
grow at high rates for quite a few years. The evidence suggests instead that the 
number of such occurrences is not much different from what might be expected from 
sheer chance. 

Louis K. C. Chan, Jason Karceski, and Josef Lakonishok
The Level and Persistence of Growth Rates 2

Why Big Fierce Animals are Rare 

On the surface, the size and frequency distribution for species, cities, and company 
sizes may not seem like they would have a lot in common. Yet each follows a power 
law, which looks like a straight line when plotted on a log-log scale. Power laws 
indicate that there are lots of small occurrences and very few large ones. 3 In nature, 
there are lots of ants—the combined weight of ants is larger than the combined weight 
of humans—but very few elephants. Similarly, we have many small companies and a 
modest number of huge ones. Exhibit 1 shows examples of these distributions side-
by-side. 

Exhibit 1: Distribution for Species, City, and Company Sizes 
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Sources: Juan Camacho and Ricard V. Sole, “Scaling and Zipf’s Law in Ecological Size Spectra,” Santa Fe Institute Working 
Paper, 1999; http://www.few.eur.nl/few/people/vanmarrewijk/international/zipf.htm, Robert L. Axtell, “Zipf Distributions of U.S. Firm 
Sizes,” Science, September 7, 2001, 1819. 
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Take species for a moment. Why are large carnivorous animals, like tigers, relatively rare, while small 
animals, like termites, are so abundant? Ecologists answer by pointing out that all animals have a 
niche—not just a physical location, but a real place in the grand scheme of things. A species must not 
only survive in its home, it must successfully interact with the other plant and animal species that 
share that home.  

The niche idea, though, still doesn’t explain why the distribution of species looks the way it does. That 
insight came from Oxford’s Charles Elton, who noted that larger animals need smaller animals to 
sustain them. (Animals rarely prey on animals larger than they are.) So, Elton reasoned, with every 
increment in body size, there should be an associated loss in numbers. He called this fact of life “The 
Pyramid of Numbers.” Big fierce animals are rare because they have less sources of energy than 
smaller animals. 4 The species power law distribution is a natural outcome of interacting animals 
constrained by the laws of physics. 5 

What does this have to do with the stock market? Investors should pay attention to these distributions 
for three reasons. First, companies, like species, fit into niches. Thinking about these niches and how 
they change can provide some insight into a company’s growth potential.  

Second, a strong body of evidence shows that the variance of growth rates is smaller for large firms 
than for small firms (even though the median growth rate is fairly stable across the population). 
Further, growth for large companies often stalls, leading to marked share price underperformance as 
investors recalibrate their expectations.  

Finally, investors often extrapolate past growth rates into the future, leading to disappointing 
shareholder returns for those companies that cannot meet those expectations. Investors who are 
aware of patterns of growth may be able to avoid unfavorable expectations gaps. 

Find Your Niche 

The idea that companies find niches is certainly not new. For example, many aspects of the 
competitive strategy literature in general, and game theory in particular, address how and why 
companies should seek profitable niches. The main message here is that the environment, and hence 
niches, change over time as the result of technological developments, regulatory shifts, and industry 
exit and entry.  

Think of mini-mills versus integrated steel companies, or Internet-based retailers compared to brick-
and-mortar competitors. New niches open, and new companies exploit them. A company’s ability to 
adapt to a changing environment is critical—and the number of companies that can do so is small.   

As a result, optimal firm size may not be fixed for a particular industry, and comparing the valuations of 
companies with different economic models doesn’t make sense.  

Dear CEO—We’ve Made It to the Fortune 50! You’re Fired 

Studies of firm size distributions and growth rates reveal four stylized facts: 

1. Firm size distributions follow Zipf’s Law (a specific class of power law). 6 What is crucial for 
investors is that this distribution is very robust in the face of significant economic change. This 
means that the proportion of very large companies to smaller companies is unlikely to vary 
much in the future. 

2. Variances of firm growth rates decrease with size. 7 Our analysis suggests that median growth 
rates are stable across a large sample of U.S. public companies (sales of $100 million or 
more), but that the variance in growth narrows substantially. (See Exhibit 2.) On one level, this 
observation is common sense—large companies represent a substantial percentage of GDP, 
so it’s unlikely that they will outstrip it to any meaningful degree. (The Fortune 50 represent 
over 25 percent of GDP.) Yet companies that launch into the Fortune 50 are often those that 
have realized strong past growth, setting up a potential investor expectations mismatch. 

This empirical finding is consistent with stochastic models similar to Gibrat’s Law. This law, 
also known as the law of proportionate effect, says that a firm’s growth rate is independent of 
its size. With some modifications, applying Gibrat’s Law to a sample of companies generates 
a Zipf distribution. Classical microeconomics has no satisfactory models to explain these 
findings. 8 
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Exhibit 2: Shrinking Variance of Sales Growth in Relation to Market Cap 

Shrinking Variance of Sales Growth in Relation to Market Cap
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Source:  Factset, CSFB analysis. 

3. The growth for large companies often stalls. This was the conclusion of a detailed study by the 
Corporate Strategy Board. 9 The research argued that once companies reach a sufficient sales 
level, they see their growth rate stall. That stall level has risen over the decades, but looked to 
be in the $20-30 billion area in the late 1990s.   

Exhibit 3 shows the average annual growth rate for companies entering into the Fortune 50 (a 
ranking based on sales). The data show that companies often enjoy strong growth rates prior to 
making the top 50 but tend to have rather anemic growth once they attain that group. The high 
growth rate in the first year suggests that acquisitions catapult many companies into the 
Fortune 50. 

Exhibit 3: Average Annual Growth Rate for Companies Entering Fortune 50 
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Source:  Corporate Strategy Board, Stall Points: Barriers to Growth for the Large Corporate Enterprise, 1998, page 15. 

4. Most industries follow an identifiable life cycle.10 Early on, an industry tends to see substantial 
growth and entry, then meaningful exit and high economic returns (for the survivors), followed 
by gradual growth deceleration. In mature stages, companies have muted growth and economic 
returns close to competitive equilibrium. Large companies tend to be mature companies. 

Advising companies what to do in the face of slowing growth is an industry in and of itself. It is true that 
large companies have a difficult time innovating as successfully as smaller companies for a host of 
reasons. We enthusiastically recommend a new book by Clayton Christensen and Michael Raynor, The 
Innovator’s Solution, which provides managers with a useful innovation framework. But the reality is that 
not all companies can grow rapidly forever. 
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Extrapolative Expectations 

A review of the evidence on firm size and growth rates suggests investors should temper their growth 
expectations as companies get large. But the reality is that investors tend to extrapolate the recent past, 
and hence miss declining growth rates. According to Chan, Karceski, and Lakonishok: 

Market valuation ratios have little ability to sort out firms with high future growth from firms with low 
growth. Instead, in line with the extrapolative expectations hypothesis, investors tend to key on past 
growth. Firms that have achieved high growth in the past fetch high valuations, while firms with low past 
growth are penalized with poor valuations. 11 

Data from the Corporate Strategy Board support this point. Its multidecade study shows that roughly 
two-thirds of the companies that hit the stall point lose 50 percent or more of their market value (relative 
to the Dow Jones Industrial Average) within a decade. Ninety-five percent underperform the DJIA by 25 
percent or more. 

We asked a similar, simple question: How would an equal-weighted portfolio of the Fortune 50, 
purchased at year-end, fare versus the S&P 500 in the subsequent 1-, 3-, and 5-year periods? We ran 
the numbers from 1980 through 2002 and found that for each holding period, the S&P 500 
outperformed the Fortune 50 portfolio. (See Exhibit 4.) Again, it’s hard for the largest companies to 
meaningfully outperform the market because they are such a large percentage of the market. 

Exhibit 4: Total Shareholder Return—Fortune 50 Versus S&P 500 
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Source:  Factset, Ibottson, CSFB analysis. 

We also looked at a very simple valuation measure, market capitalization-to-sales, to see if the largest 
companies stood out. And indeed they do. The current average market cap-to-sales ratio for the top 50 
companies is 0.9, the lowest of any decile in the top 500. The average ratio for the 500 largest sales 
companies is 1.2. Not only did the largest companies have the lowest market-cap-to–sales ratios, the 
standard deviation of those ratios was much lower than those of other deciles. Neither premium 
valuations nor premium growth are easy to come by for the largest companies. 

None of this is to say that current valuations for the largest companies does not still embed healthy 
expectations. Based on CSFB HOLT aggregated data, the 50 largest U.S. companies by market 
capitalization reflect growth and return on investment expectations that are substantially higher than 
those for the S&P 500 in total. 12  

Another way to look at expectations is to break down the percentage of shareholder value that comes 
from assets in place versus the value attributable to future investments. Today, one-half of the value of 
the twenty largest U.S. companies is on the come. 13 (See Exhibit 5.)  
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Exhibit 5: Large Companies: PV of Cash Flow from Existing Assets Versus Future Investments  
Company Market Cap PV of CF from NPV of CF from
Symbol Company in $ millions Existing Assets Future Investment

MSFT Microsoft Corp 322,699$       38% 62%
GE General Electric Co 319,902 44% 56%
WMT Wal-Mart Stores 254,025 50% 50%
XOM Exxon Mobil Corp 246,058 84% 16%
PFE Pfizer Inc 244,877 41% 59%
C Citigroup Inc 242,038 46% 54%
INTC Intel Corp 189,897 47% 53%
IBM IBM Corp 161,391 62% 38%
AIG American International Group 157,446 48% 52%
JNJ Johnson & Johnson 149,365 25% 75%
CSCO Cisco Systems Inc 147,098 47% 53%
VODPF Vodafone Group PLC 134,352 38% 62%
GLAXF GlaxoSmithKline PLC 122,894 54% 46%
PG Procter & Gamble Co 120,211 36% 64%
BAC Bank of America Corp 118,538 47% 53%
MRK Merck & Co 117,151 50% 50%
BRK.A Berkshire Hathaway-CL A 116,660 70% 30%
KO Coca-Cola Co 106,241 37% 63%
VZ Verizon Communications 97,159 94% 6%
MO Altria Group 90,475 44% 56%

Average 172,924 50% 50%

Source:  Factset, Ibottson, CSFB analysis. 

Economies and markets are certainly vibrant. But underneath the constant change lurk robust patterns 
of growth and firm size distributions. Mindful investors should take these patterns into account as they 
assess the growth prospects of companies—especially large ones. 
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There is a totally new and profoundly effective way to become a smarter investor. 
Suddenly, stunning investment insights are coming from the frontiers of one of the 
least likely fields you can imagine: neuroscience. In university and hospital 
laboratories around the world, researchers are using the latest breakthroughs in 
technology to trace the exact circuitry your brain uses to make the kinds of decisions 
you rely on as an investor. 

Jason Zweig
Are You Wired for Wealth? 1

While conscious control over emotions is weak, emotions can flood consciousness. 
This is so because the wiring of the brain at this point in our evolutionary history is 
such that connections from the emotional systems to the cognitive systems are 
stronger than connections from the cognitive systems to the emotional systems. 

Joseph LeDoux
The Emotional Brain 2

Our modern skulls house a Stone Age mind. 

Leda Cosmides and John Tooby
Evolutionary Psychology: A Primer 3

The Train and the Brain 

Consider the following problem: You observe a runaway train that will kill five people if 
it continues on its current course. You can save the five people, though, by hitting a 
switch that will divert the train to a side track where it will kill one person.  Do you hit 
the switch, sparing the five people but at the expense of one? 

Now ponder a related problem: You have the same runaway train threatening the five 
people. But now, you are on a bridge over the tracks next to a large stranger. Push 
the stranger onto the tracks, and the five people are saved but the stranger dies. 
Would you push?  

If you are like most people, you answered yes to the first question and no to the 
second. Objectively, of course, the trade-off is the same: five lives versus one life. 
Why are we willing to trade one for five in the first instance, but not in the second? 

Princeton researchers found that the first scenario—the “impersonal dilemma”—
activated brain areas related to memory. In contrast, the second, more personal 
scenario triggered areas associated with emotion. Even those who answer yes in the 
second dilemma take twice as long to answer the question. The emotional brain is 
screaming “no,” and it takes some effort to override that response. 4 

While there are lots of unresolved questions in the investing world, perhaps none is as 
fascinating and relevant as the workings of human cognition. Scientists have 
established that distinct parts of our brains handle various problems, and that we 
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cannot effectively separate emotion from the decision-making process. The evidence also shows that 
we all have diverse neurobiological make-ups because of hereditary and environmental differences. 
We all know people that are more emotional, or rational, than average and these cognitive differences 
undoubtedly shape investing temperaments and skills. 5 

Also critical is that our brains evolved in an environment that was very different from the one in which 
we find ourselves today. So some of the contemporary stimuli that trigger reactions and emotions are 
much different than what triggered actions in the past. While a short-term financial loss may have the 
same effect on you as seeing a snake, you don’t want to deal with the two situations the same way.     

As we learn more about our brains, we may be able to alter our investment behavior individually so as 
to improve our results. As neuroscientist Antonio Damasio says, “You will be much more in control if 
you realize how much you are not in control.” 6  

The Train and the Brain: Part II (The Story of Phineas Gage) 

In 1848, a 25-year-old railway worker named Phineas Gage was in charge of blasting rock to clear the 
way for track expansion. The workers drilled a hole, filled it with explosive powder, added a fuse, and 
topped the powder with sand. Part of Gage’s job was to tamp the sand with an iron rod to make sure 
that the powder properly detonated. 

One fateful afternoon, Gage filled a hole with powder and was waiting for a co-worker to add the sand. 
Just then someone behind him called, and Gage looked over his right shoulder. Thus distracted, Gage 
started to tamp before his co-worker had added the sand. He sparked a fire, causing the rod to fire out 
of the rock toward him.  

The rod entered Gage’s left cheek, blasted through the front of his brain, and exited the top of his skull 
at high speed. (See Exhibit 1.) The rod—thirteen-and-half pounds, three-feet seven inches long, and 
one and a quarter inches wide—landed more than a hundred feet away. The impact threw Gage on 
his back but within a few moments he was speaking. He then rode nearly a mile to town in an ox cart 
and managed to get up and walk to the doctor’s office with little assistance. 

Exhibit 1: Phineas Gage’s Injury 

 

Source: http://soma.npa.uiuc.edu/courses/bio303/Ch1.html. 

Amazingly, Gage not only survived but maintained most of his faculties: he could touch, hear, see, and 
suffered no paralysis.  What did change was Gage’s personality. Known as a measured, diligent, hard-
working man, he became “fitful, irreverent” and indulged in “the grossest profanity which was not 
previously his custom.” Gage also lost an ability to plan for the future. Friends summed it up by saying, 
“Gage was no longer Gage.” 7  
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The Mind of the Investor 

Gage’s remarkable story is a vivid illustration of the modularization of brain function. He lost a significant 
part of his right frontal cortex, a part of the brain that (among other things) keeps us from saying 
everything we think and helps us plan for the future. The part of the brain we use to solve a problem is 
likely to influence the solution we come up with.  

Take a recent example based on the Pepsi Challenge. In a 1970s and 1980s marketing tactic, Pepsi 
conducted consumer taste tests pitting its drink versus rival Coca-Cola. A majority of the time, people 
preferred Pepsi’s taste. But Coke continues to be the top cola brand. What gives? 

Neuroscientist Read Montague recently set out to answer the question using magnetic resonance 
imaging (MRI) technology. Montague first restaged the Pepsi Challenge and corroborated the past 
marketing claims by showing that Pepsi generates a stronger response in a brain region associated with 
reward. Now this is downright weird: if enjoying a soft drink is about taste, why isn’t the best-tasting brand 
winning? 

But Montague’s investigation didn’t stop there. He repeated the test with a twist—instead of presenting 
unidentified samples, he told the tasters which one was Coke. All of a sudden, a majority of the drinkers 
preferred Coke. And, remarkably, Montague found activity in the part of the brain linked to high-level 
cognitive powers. Coke wasn’t winning on taste alone, but on a combination of taste and other 
(presumably positive) associations. 8    

It’s not too hard to make the leap from seeing how Coke beats Pepsi to seeing why we might prefer one 
investment to another—even when the rational facts don’t justify that preference. Many investors have 
positive or negative histories with stocks, and their emotions play a real role in guiding their decisions.  

Here are some other examples of how our brains work, and the implications for investors:  

• Pattern recognition. Humans are natural pattern seekers. In fact, we’re so used to finding patterns 
that we see them when they aren’t really there. Examples include the “hot hand” in basketball and 
stock charts. Pattern recognition was extremely important to the survival of our ancestors, and is hard 
wired in our brains. 9  

Using functional magnetic resonance imaging (fMRI) to track activity, neuroscientists found that parts 
of the prefrontal cortex specialize in pattern recognition, especially in repetition and alternation. 
Amazingly, the researchers discovered that the brain starts to anticipate another repetition after a 
stimulus occurs only twice in a row. 10   

Take a look at Exhibit 2 and consider where you think the next two data points should appear. Now 
look at Exhibit 3, which reveals the underlying system: Cisco’s quarterly sales growth from early 1998 
through early 2002. Our strong inclination is to extrapolate a trend. When a pattern breaks, parts of 
the brain that cause fear and anxiety become active. 

Exhibit 2: Pattern Recognition and Extrapolation 
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Source: Company data. 
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Exhibit 3: Cisco’s Quarterly Sales Growth 

Quarterly Cisco Year/Year Growth Rates (FQ2 '98 - FQ2 '02)
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Source: Company data. 

 

• Intuition. A quick quiz: A bat and ball together cost $1.10. The bat costs $1 more than the ball. How 
much does the ball cost? 

The first answer that pops into people minds, if not out of their mouths, is ten cents. Of course, that 
answer is wrong. Research shows that we make many judgments very quickly, often without 
checking. Studies of prejudice and stereotyping show that people categorize others in milliseconds. 11 

Evidence suggests that investors, too, often rely on intuition in their decision-making. 12 

Journalist Jason Zweig describes an experiment where an MRI machine tracked his neural hot spots 
as he tried to maximize his earnings by selecting between two boxes (one added value, the other 
detracted—he had no idea which was which). To complicate matters, the researchers inserted a 
pacifier in Zweig’s mouth that periodically squirted either Kool-Aid or plain water. Again, the 
researchers told him nothing about how, when, or why he would get the Kool-Aid versus the water. 

After struggling a while to improve his earnings, Zweig found his earnings swelling as he repeatedly 
hit the left bottom. The reason, he explains, is that his brain unconsciously recognized association 
between the Kool-Aid and the added value before he had any conscious idea of what was going on. 
Zweig’s experience appears to be a case for using intuition. 13 

Intuition is wonderful, but tends to fail in systems that are nonstationary (i.e., the statistical properties 
change) and nonlinear (cause and effect are not clear). Given that markets have elements of 
nonstationarity and nonlinearity, investors should be careful about relying too heavily on intuition. 

• Mental models. Psychologists, philosophers, and economists have long held the view that humans 
follow basic rules of logic. (“If a, then, b” and “a”, you can conclude, “then b”.)  

But research by psychologist Philip Johnson-Laird shows that people instead operate with mental 
models. The key idea is that “the content you’re reasoning about can affect the conclusions you 
draw.” Specifically, [you] think about possibilities that are compatible with the premises [you’re] 
reasoning from.”  

As a result, “people focus on what is true or possible from a given set of premises; they often fail to 
consider what they believe must be false.” 14 

• Follow the crowd.  Research by psychiatrist Greg Berns shows that, “there is probably some reward 
or kick in conforming to a group.” Berns asked subjects to compare abstract images, and provided the 
answers of four other people. In many cases, the subjects went with the majority view.  Berns then 
compared activity between the area that deals with integrating spatial images and the decision-
making prefrontal cortex. A tilt in favor of the cortex shows how people rely on others to decide. 15 
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• Long shots. Dopamine is a brain chemical associated with natural highs. When you receive a long 
shot reward, dopamine neurons become extremely active, making you feel very good. Not surprising, 
research shows that handicappers consistently bet too much on long shots at the track. 16  

That periodic reward also keeps you coming back. Scientists show that once you associate a gain 
with a specific cue, your brain only needs the cue to release dopamine.  Finally, once it becomes 
clear that the gain will not follow the cue, dopamine fades instantly, taking you from a high to a low 
very quickly. 17 

Investor Implications 
So what lessons can investors learn from neuroscience? The first is that you should be aware of the limits 
of intuition. Intuition can be very useful in a host of circumstances, including interpersonal dealings and 
certain professional settings. But we can often improve on the judgments and decision courses that 
intuition suggests. In particular, we should be careful to identify all alternatives. 

Next, we must be aware of the blind spots inherent in mental models. Often, we don’t recognize our own 
biases in our decision-making. 

Finally, we must be careful about interpreting patterns. Our mind wants to see patterns, and is quick to 
find them.  
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The key finding of this research . . . is that the demonstrated rarity of achieving 
sustained superior economic performance implies that it is extremely difficult to 
achieve. An associated finding . . . is that even if superior performance is achieved 
and sustained for a period of time, the probability of slipping from that lofty perch is 
relatively high. 

Robert R. Wiggins and Timothy W. Ruefli
Sustained Competitive Advantage 1

Returns and Growth 
In a recent New York Times article, finance professor Josef Lakonishok argues that 
today’s stock market has many “pockets of craziness.” 2 Lakonishok’s case is based 
on the relationship between growth and price-earnings ratios, and suggests that the 
market is implying unrealistically rapid earnings growth rates for some companies with 
lofty price-earnings multiples. Research he conducted with a pair of colleagues shows 
that very few companies sustain high growth rates. 3 

But what really determines a price-earnings ratio? A company’s value is a function of 
the market’s expectations for its growth rate and its economic returns. This 
fundamental concept explains why looking at growth in isolation can be so misleading. 
Growth can be good (when a company earns returns in excess of the cost of capital), 
bad (when returns are below the cost of capital), or neutral (when returns equal the 
cost of capital).  

You must first have a clear sense of whether or not a company is earning appropriate 
returns before you can judge the impact of growth. Companies can, and do, grow their 
way to bankruptcy. 4 Likewise, some low-growth, high-return businesses consistently 
carry premium valuations. Studying growth in isolation of economic returns is an 
invitation to failure. 

Gaining a firm grasp of a company’s prospects for economic returns requires a 
thorough understanding of competitive strategy. 5 The goal of strategic analysis is to 
address three fundamental questions: 

1. Is the company generating returns on investment above the cost of capital, or is 
there good reason to believe it will earn attractive returns in the future? 

2. If returns do exceed the cost of capital, for how long can the company sustain its 
excess returns? 6 

3. Once a company’s returns dip below the cost of capital, what’s the probability it 
can stage a sustained recovery to above-required returns? 

In this piece we take a closer look at the latter two questions, drawing on empirical 
data from the technology and retail industries to bring the points to life. 
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Death, Taxes, and Reversion to the Mean 
One microeconomic theory that is well documented empirically is the notion that a company’s return on 
investment reverts to the cost of capital over time. 7 The theory, and intuition, is straightforward. 
Companies that generate high returns attract competition and capital, which drive returns toward 
opportunity-cost levels. Similarly, capital flees poor return industries—through bankruptcy, disinvestment, 
or consolidation—lifting returns back to the cost of capital. 

Exhibit 1 shows this process for a sample of over 450 technology companies from 1979 to 1996. (We 
stopped at 1996 to avoid issues related to the bubble.) 8 We ranked companies in quartiles based on their 
cash flow return on investment (CFROI®), and followed the return patterns. Because CFROI is a real, 
after-tax measure, the time series is unaffected by the potentially distorting shifts in interest rates and 
inflation. 

Exhibit 1: U.S. Technology CFROI Fade 
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Source: CSFB HOLT. 

The top group earned an average CFROI of 15% during the initial period and declined to 6% after only 
five years. The worst group went from 15% negative returns to zero (still well below the cost of capital) 
within five years. The middle two quartiles showed relative stability around cost-of-capital levels. The 
return gap between the highest and lowest quartiles went from 3,000 basis points at the first 
measurement period to just 300 basis points after ten years. While ten years in insufficient to complete 
the reversion-to-the-mean process, much of the progression is evident within that timeframe. 

Consistent with theory, attrition plays a central role in the improvement of lowest-quartile returns. Just 
60% of the lowest-quartile companies were active after five years, as many of the poor performers went 
bankrupt or were acquired. This attrition creates a survivorship bias, allowing returns to rise during the 
decade. In contrast, 85% of the firms in the highest-return quartile were active after five years. Attrition 
rates across all quartiles tend to average out after five years. 

One consistent feature across the many mean-reversion studies is that some companies (albeit not many) 
can and do earn persistently high returns. In our study of nearly 700 retailers from 1950 to 2001, 14% of 
the companies never earned below their cost of capital. 9 Of the 1,700 technology companies in our 
sample from 1960 to 1996, 11% sustained an unblemished record of positive excess returns. 
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Sustaining high returns is a huge potential source of wealth. Given two companies with the same initial 
returns and future growth rates, the business that can sustain above-cost-of-capital returns longer will be 
significantly more valuable, and hence will trade at a much higher valuation multiple. 10 

A strategic assessment of a business earning high returns should reveal the source of the excess 
spread—typically either a consumer or production advantage—and provide some framework to consider 
the longevity of that advantage. Further, some businesses (especially those in network and knowledge 
businesses) enjoy increasing returns as they grow. 11 A company’s strategic strengths, and the economics 
that result, are essentially overlooked by a singular focus on growth. 

I’ve Fallen and I Can’t Get up 
Stock prices reflect expectations, and the key to generating superior long-term returns is to successfully 
anticipate expectation revisions. An important corollary is that neither a good (i.e., high-return) business 
nor a bad (low-return) business is inherently attractive or unattractive. Investors need to assess the stocks 
of all companies versus expectations. 12 

In this spirit, we took a look at a particular class of companies—those that have realized a downturn. 
Here, we define a downturn as two consecutive years of CFROI below the cost of capital following two 
years of returns above the cost of capital.  

This analysis is particularly important for value investors, who often buy companies that are statistically 
inexpensive in the hope that economic returns improve. The classic value trap is buying a cheap company 
that deserves to be cheap based on poor economic returns. But buying a company that is cheap because 
of a temporary downturn is potentially very attractive if the market does not anticipate the turnaround. 

Exhibit 2 shows what happens to companies that realize a downturn. Our sample includes almost 1,200 
companies from the technology and retail sectors. The data for the two industries are strikingly similar, 
and not particularly encouraging: Only about 30% of the sample companies were able to engineer a 
sustained recovery. (We define a sustained recovery as three years of above-average returns following 
two years of below-cost-of-capital results.) Roughly one-quarter of the companies produced a non-
sustained recovery. The balance—just under half the population—either saw no turnaround or 
disappeared. Companies can disappear gracefully (get acquired) or disgracefully (go bankrupt). 

Exhibit 2: I’ve Fallen and I Can’t Get Up 

Technology 1 Retail 2

No turnaround 45% 48%
Non-sustained turnaround 26% 23%
Sustained turnaround 29% 29%
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1
 Sample of 712 companies, 1960-1996. 

2
 Sample of 445 companies, 1950-2001. 

Source: CSFB HOLT. 

Within this analysis, we were also able to see how long companies experienced downturns. For both 
retailers and technology companies, roughly 27% of downturns lasted only two years, and for both sectors
over 60% of downturns lasted for less than five years. In other words, the destiny of most firms that live 
through a downturn is determined rather quickly. 

These mean reversion and turnaround data underscore how strong and consistent competitive forces are. 
Most stocks that are cheap are cheap for a reason, and the likelihood that a business earning poor 
returns resumes a long-term, above-cost-of-capital profile is slim. 

Yet the evidence that high-return persistence does occur (and the likelihood that markets misprice this 
persistence) suggests that investors with a strong grasp of competitive dynamics and a sufficient 
investment horizon have an opportunity to realize superior returns.  
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The fundamental law of investing is the uncertainty of the future.   
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• Individuals who achieve the most satisfactory long-term results across 
various probabilistic fields tend to have more in common with one another 
than they do with the average participant in their own field. 

• Distinguishing features of probabilistic players include a focus on process 
versus outcome, a constant search for favorable odds, and an 
understanding of the role of time.  

• Success in a probabilistic field requires weighing probabilities and 
outcomes—that is, an expected value mindset. 

• One key to success is a high degree of awareness of the factors that 
distort judgment. 
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Looking Outside to Understand What’s Within 
Sorting skillful and lucky participants is not easy in a probabilistic field like the stock market. Markets tend 
to express the likelihood of various outcomes, making the financial proposition a fair game (excluding 
transaction costs). For example, the odds on the tote board reflect each horse’s chance of winning. 
Research shows that handicapping accurately predicts actual results over time. 1 

The investment community values the ability to distinguish between skill and luck highly because long-
term results can make the difference between meeting and falling short of future liabilities. With rare 
exception, the academic finance community believes that even trying to identify skillful investors is a futile 
exercise. If markets are efficient, the thinking goes, your return over time will reflect the risk you assume 
net of costs.  

Academics generally consider investors with superior results lucky rather than skilled. If investing is a fair 
game like a coin toss, and you start with a sufficiently large sample, some percentage of the group will do 
well by virtue of chance. 2 The key notion is that it’s impossible to know ahead of time which investors will 
end up as the lucky ones. Since you can’t predict luck, academics recommend buying low-cost index 
funds.   

Though practically sound, the academic advice ignores two critical facts. First, in almost any human 
endeavor, people have differential capabilities. The investing-is-a-coin-toss metaphor assumes that 
everyone has an equal chance of success or failure. We simply don’t see this in the real world. If you go to 
a baseball game, you won’t see all .260 hitters; you’ll see a mélange of skills. The same holds true for 
investors. 3 

Still, differential capabilities are not enough. As we already noted, prices in probabilistic fields do make it 
look like a fair game, just as golf handicaps allow players of different skill to play on an equal footing. The 
second fact is that in each probabilistic field—including investing, poker, handicapping, and sports team 
management—certain individuals do consistently generate superior results.   

The combination of differential capabilities and existence of superior performers provides a basis for 
judging skill versus luck. Individuals who consistently succeed in various probabilistic fields possess both 
superior skills and a dissimilar approach to others. In fact, these super performers appear to have more in 
common with one another than they do with the average participant in their own field. A great investor 
thinks more like a great handicapper than the average investor. 

We want to study the elite performers in probabilistic fields to see what traits they have in common. These 
traits will provide a guideline to assess skill versus luck in the investment business. In short, we need to 
look outside the investment business to understand skill within it.  

Same Strokes for Different Folks 
We do not know what the future holds. We operate in a world where information is incomplete, facts are 
mingled with beliefs, and uncertainty reigns. An investor’s goal is to understand how expectations for a 
company’s future are going to change over time. This is no easy undertaking, especially since we humans 
are not well designed to grasp dynamic outcomes. 

How should investors approach decision-making? We can begin by thinking in probability terms, because 
at the end of the day investing is inherently a probability exercise. Most investors acknowledge this point 
but very few live by it. An investor’s approach to decision making might be the single most important (and 
least explored) facet of the investment process. 

Strikingly, the best performers in all probabilistic fields tend to have a common and consistent approach 
that sets them apart from the average participant. This approach has a few key, related elements:  

1. A focus on process versus outcome; 
2. A constant search for favorable odds;  
3. An understanding of the role of time.  

The elite performers also stay highly aware of the factors that cause their judgment to slip. 
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This paper has three parts. First, we will review these three elements, drawing input from successful people 
in various probabilistic domains. Second, we go from theory to practice and explore the mechanics and 
nuances of expected value. Finally, we discuss some heuristics and their associated biases to see why we 
fail to properly calibrate probabilities and outcomes. 

The Right Stuff 
Process versus outcome.  Long-term success in a probabilistic field requires a disciplined and economic 
process. Discipline does not mean inflexibility; top practitioners recognize circumstantial changes and 
continually adapt.  

While satisfactory long-term outcomes ultimately define success in probabilistic fields, the best in their class 
focus on establishing a superior process with the understanding that outcomes take care of themselves. 
Probabilistic endeavors require a focus on process because, by definition, poor decisions will periodically 
result in good outcomes, and good decisions will lead to poor outcomes. Exhibit 1 is a simple two-by-two 
matrix that summarizes this point: 

Exhibit 1: Process and Outcome Matrix 

Outcome
Good Bad

Good Deserved Success Bad Break
Bad Dumb Luck Poetic Justice

Process Used to
Make the Decision

Outcome
Good Bad

Good Deserved Success Bad Break
Bad Dumb Luck Poetic Justice

Process Used to
Make the Decision  

Source: J. Edward Russo and Paul J. H. Schoemaker, Winning Decisions (New York: Doubleday, 2002), 5. 

Former Treasury Secretary and Wall Street veteran Robert Rubin emphasized process in a series of 
commencement addresses: 4 

Any individual decision can be badly thought through, and yet be successful, or exceedingly well 
thought through, but be unsuccessful, because of the recognized possibility of failure in fact occurs. 
But over time, more thoughtful decision-making will lead to better overall results, and more 
thoughtful decision-making can be encouraged by evaluating decisions on how well they were 
made rather than on outcome. (Emphasis added.)  

Rubin underscores the important point that how you evaluate the situation shapes your approach. A 
singular focus on outcomes will accommodate a lot of poor, but temporarily lucky, processes, and may even
encourage dishonest behavior. In contrast, focusing on process will lead to satisfactory long-term results 
while allowing for inevitable, albeit unpleasant, periods of unsatisfactory outcomes. 

In the introduction to his book The Theory of Poker, professional poker player David Sklansky has this to 
say: 5 

Any time you make a bet with the best of it, where the odds are in your favor, you have earned 
something whether you actually win or lose the bet. By the same token, when you make a bet with 
the worst of it, where the odds are not in your favor, you have lost something, whether you actually 
win or lose the bet.  

Sklansky draws out the importance of discipline. Note his point that “you have lost something” even on bets 
that work out (favorable outcome) if the odds are not favorable (poor process). This advice keeps us solidly 
rooted in the process and allows for some emotional detachment from short-term outcomes.    

Unfortunately, the investment community currently focuses more than ever on short-term outcomes. In part, 
this attention to outcomes reflects a shift in emphasis between the profession and the business of 
investment management. 6 While the profession emphasizes long-time horizons, contrarian strategies, and 
outperforming an appropriate benchmark, the business dwells on short-term horizons, selling what’s in 
vogue, and minimizing variation from a benchmark so as to facilitate asset raising.  

In short, few investment firms can afford to focus on process. Not surprisingly, the firms that do focus on 
process deliver some of the best long-term investment results.  
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Always have favorable odds. Most probabilistic endeavors consist of several opportunities—whether it is 
pitches for a batter, stocks for the investor, or hands for the poker player. A relatively small percentage of 
those opportunities have favorable odds. Sifting through financial propositions to find those with favorable 
odds leads to success in an uncertain world. 

In his classic Beat the Dealer, Ed Thorp describes a proper betting strategy under ideal playing conditions 
(head-to-head with the dealer, counting cards, single deck, etc.). He notes that even under these optimal 
conditions, the house has the advantage 90.2% of the time. 7 Seeking situations with favorable odds requires
substantial diligence, hard work, and patience. 

How do you find attractive odds in the investment business? You must locate gaps between current 
expectations and where expectations will likely stand in the future. While many probabilistic fields post their 
odds—handicapping and sports betting, for example—stock markets investors must learn to read the odds 
by deciphering the expectations built into prevailing prices. 

Perhaps the single greatest error in the investment business is a failure to distinguish between knowledge of 
a company’s fundamentals and the expectations implied by the stock price. When a company possesses 
strong fundamentals, investors tend to buy irrespective of expectations. Similarly weak fundamentals cause 
investors to avoid a stock. These tendencies lead to an inability to properly calibrate odds, producing 
suboptimal performance. 

Consider the following from Steven Crist, chairman of the Daily Racing Form. Replace “horse” with “stock” 
and you have an excellent articulation of the challenge many investors face: 8 

The issue is not which horse in the race is the most likely winner, but which horse or horses are 
offering odds that exceed their actual chances of victory   . . . This may sound elementary, and many
players may think that they are following this principle, but few actually do. Under this mindset, 
everything but the odds fades from view. There is no such thing as “liking” a horse to win a race, 
only an attractive discrepancy between his chances and his price. (Emphasis added.)  

Legendary hedge fund manager Michael Steinhardt provides a similar perspective, and he emphasizes the 
distinction between “fundamental knowledge” and “market expectation:” 9 

I defined variant perception as holding a well-founded view that was meaningfully different than the 
market consensus . . . Understanding market expectation was at least as important as, and often 
different from, the fundamental knowledge. (Emphasis added.)  

Understand the role of time. Dealing with probabilities requires persistence and staying power. In the short 
term, results may be very unsatisfactory. Long term, an appropriate process delivers good results. You 
cannot judge performance in a probabilistic field over the short term—there is much too much noise. 

Michael Lewis makes this point convincingly using statistics from major league baseball: 10 

Over a long season the luck evens out, and skill shines through. But in a series of three out of five, 
or even four out of seven, anything can happen. In a five-game series, the worst team in baseball 
will beat the best about 15 percent of the time. Baseball science may still give a team a slight edge, 
but that edge is overwhelmed by chance. (Emphasis added.) 

The winner of the 1972 World Series of Poker, Amarillo Slim, delivers much the same message. His 
comment also underscores the important of process: 11 

The result of one particular game doesn’t mean a damn thing, and that’s why one of my mantras has
always been “Decisions, not results.” Do the right thing enough times and the results will take care 
of themselves in the long run. (Emphasis added.) 
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Commentators periodically attempt to parallel investing in the stock market with gambling. This comparison 
remains only remotely valid in the short-term and turns disastrously false over the long term. Exhibit 2 shows 
that in the short-term, results vary widely for both investing and gambling. Investor Nassim Taleb argues that 
the ratio of noise (portfolio variability) to nonnoise (portfolio results) stays too high over short time increments
to draw any sensible conclusions. Over long time horizons, though, variability and results grow more 
obviously distinguishable. Taleb further notes that our emotions are not well designed to understand this 
point. 12   

Exhibit 2: Investing and Gambling 

R
et

ur
n

Time

Gambling

Investing

In the short term, it’s difficult to distinguish 
between gambling and investing

In the long 
term, it’s easy 
to distinguish 
between 
gambling and 
investing
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Time

Gambling

Investing

In the short term, it’s difficult to distinguish 
between gambling and investing

In the long 
term, it’s easy 
to distinguish 
between 
gambling and 
investing

 
Source: LMFM analysis. 

Investing is a net present value positive activity; otherwise, savers would not forgo current consumption in 
the expectation of greater future consumption. Inversely, with few exceptions gamblers engage in a net 
present value negative pursuit. The longer your time horizon in investing, the more likely you are to generate 
a positive return. The longer your time horizon in gambling, the more assured you are of a loss. 

In recent decades the investment community focused more and more on outcomes—and increasingly on 
short-term outcomes. This focus likely reflects incentives in the investment management business.  We see 
evidence for this short-term focus in portfolio turnover statistics, where average annual mutual fund portfolio 
turnover rocketed from from about 20% in the 1960s to over 110% today, as well as investor mutual fund 
holding periods, which dropped from an average of roughly ten years in the early 1970s to roughly 2 ½ years
now. 13  

As a result of the emphasis on short-term outcomes, most mutual fund managers do not establish an 
investment process that lends itself to long-term outcomes. The signatures of a quality long-term process 
include a focus on economic (versus accounting) value, low portfolio turnover, and relative portfolio 
concentration. An undue and incorrect focus on outcomes undermines the process. 

In a nutshell, the best performers dwell on a process, try to capture attractive odds, and they assess their 
performance over the long term. This leads to a very basic question: how do you implement these ideas in 
practice? 
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The Expected Value Mindset 
Unfailingly considering every financial situation in probability and outcome terms forms the core of a 
sound investment process. While most investment professionals acknowledge the virtue of this 
approach, very few internalize it. Here’s a comment by Robert Rubin: 14 

While a great many people accept the concept of probabilistic decision making and even think of
themselves as practitioners, very few have internalized the mindset. (Emphasis added.) 

A good investment process relies on three central concepts: thinking in expected value terms—
combining probabilities and outcomes—considering the role of time, and appreciating the pitfalls to 
making quality decisions. Although no precise rules dictate how to do this in investing, the principle of 
expected value is fundamental. According to Warren Buffett: 15  

Take the probability of loss times the amount of loss from the probability of gain times the 
amount of the possible gain. That’s what we’re trying to do. It’s imperfect, but that’s what it’s all 
about. (Emphasis added.) 

More formally, expected value equals the weighted average value for a distribution of possible 
outcomes. Here’s a simple example: 

Probability   Outcome  Weighted Value 
    40%      +20%        +8.0% 
    30        +5        +1.5 
    30         -10         -3.0 
  100%             +6.5% =  Expected value 

Calculating expected value is not conceptually difficult—especially for systems with normal distributions 
(weight of babies when they’re born, adult female heights). However, defining sensible probabilities and 
outcomes is very difficult in practice, especially considering the many lurking cognitive pitfalls. 

Before launching into a discussion about probabilities and outcomes, we should step back and 
distinguish between risk and uncertainty. While many investment professionals use these terms 
interchangeably, they are distinct. In his 1921 classic book Risk, Uncertainty, and Profit, economist 
Frank Knight argued that with risk, we don’t know the outcome but we do know what the underlying 
distribution looks like. Risk also incorporates the element of harm or loss. 

In contrast, with uncertainty we don’t know the outcome, but we don’t know what the underlying 
distribution looks like. 16 Further, uncertainty need not entail harm or loss, but often does.  

Risk forms the bedrock of finance theory, including the capital asset pricing model, options pricing 
models, and value-at-risk calculations. Models of risk assume asset price changes follow a normal 
distribution. Risk is a convenient analytical assumption because it allows for tractable calculations.  

For systems following a normal distribution, the mean is the expected value and the standard deviation 
provides a concrete sense of the risk—the likelihood of a result that differs from the mean. 

Unfortunately, asset price changes do not follow a normal distribution—even at the portfolio level. This 
suggests at least some degree of uncertainty in capital markets. On a stock-by-stock basis, we see 
many cases of asymmetric distributions. For these distributions, the mean is a very poor indicator of the 
central tendency of value. 17 As a result, we must look beyond normal distributions to properly frame 
many financial propositions.  
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Thinking about probabilities.  While conceptually straightforward, investors have difficulty applying 
expected value because there is substantial room for error in estimating both probabilities and 
outcomes. A good investment process reduces judgment errors in calculating expected value. 

Let’s start with probabilities. We can estimate the probability of a future outcome using one of three 
generally accepted ways, all useful to investors under various conditions: 18  

1. Subjective (degrees of belief) 
2. Propensity 
3. Frequencies 

Subjective probability operates to assess unique events where investors cannot readily draw on a 
history of relevant results. Investors can and should use this degrees-of-belief approach as long as the 
process satisfies probability laws.   

One vocal advocate for this approach was economist John Maynard Keynes: 19 

By “uncertain” knowledge . . . I do not mean merely to distinguish what is known for certain from 
what is only probable . . . The sense in which I am using the term is that in which the prospect of 
a European war is uncertain, or the price of copper and the rate of interest . . . About these 
matters there is no scientific basis on which to form any calculable probability whatever. We 
simply do not know. Nevertheless, the necessity for action and for decision compels us as 
practical men to do our best to overlook the awkward fact and to behave exactly as we should if 
we had behind us good Benthamite calculation of a series of prospective advantages and 
disadvantages, each multiplied by its appropriate probability, waiting to be summed. 

Naturally, when information reveals itself, investors need to refine their probability assessments. The 
formal way to do this is through Bayes’s Theorem, which specifies a mathematical means to update the 
probability of a given situation in light of new evidence. 20 

Assessing the propensity of the system gives us a second way to estimate probabilities. Engineers often 
use this approach. Instead of estimating the probability of rolling a six with a fair die by evaluating lots of 
rolls, the propensity approach looks at the physical features of the die and concludes a one-in-six 
probability. 

The chance of a catastrophic failure of the space shuttle is a high-profile example of the use of 
propensity probability. After conferring with its engineers, NASA judged the probability of failure at 1-in-
145 (0.7 percent). 21 The shuttle has already seen two complete losses in 113 launches. Propensity 
probabilities are vulnerable when probability-setters fail to weigh all causative circumstances. 

Lastly, we can estimate probabilities through a frequency assessment. In this case, an investor sets 
probabilities by studying a large sample of an appropriate reference class and assuming past outcomes 
will accurately represent of future outcomes. The finance and investment community rest largely in this 
camp, and with plausible reason: markets generate lots of numbers. 

Investors relying on frequency probabilities must focus on the sample size (which we address below) 
and an appropriate reference class. Investors often assume a particular metric—say a price-earnings 
multiple—defines a reference class. For example, investment strategists routinely compare today’s 
price-earnings multiple with multiples of the past in order to judge the relative attractiveness of the 
market. 

Yet such comparisons are only relevant in static environments, which rarely exist in the real world. Here 
we encounter the problem of nonstationarity. Financial economist Brad Cornell highlights the risk to 
drawing conclusions from nonstationary data: 22 

For past averages to be meaningful, the data being averaged must be drawn from the same 
population. If this is not the case—if the data come from populations that are different—the data 
are said to be nonstationary. When data are nonstationary, projecting past averages typically 
produces nonsensical results. (Emphasis added.) 

Is it proper to compare past price-earnings multiples to today’s market? Tax rates, inflation rates, and 
the evolution from a capital-based to a service-based economy all determine price-earnings multiples. 
To the degree that those drivers have changed (and they have dramatically), past multiple averages 
may not constitute an appropriate reference class and hence say little about prevailing multiples. 
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Thinking about outcomes.  As noted earlier, financial economists generally assume that asset price 
changes form a normal distribution. For the most part this assumption is reasonable. However, extreme 
changes—fat tails—happen much more frequently than the standard model assumes, and outcomes 
outside the normal distribution often have a substantial say in investment results. (Long Term Capital 
Management stands out as the most widely celebrated victim of fat tails. 23) Notes Nobel-prize-winning 
physicist Philip Anderson: 24  

Much of the real world is controlled as much by the “tails” of distributions as by means or 
averages: by the exceptional, not the mean; by the catastrophe, not the steady drip; by the very 
rich, not the “middle class.” We need to free ourselves from “average” thinking. 

To see the importance of fat tails, take a look at actual market results. The left panel of Exhibit 3 shows 
the actual distribution of daily S&P changes over roughly the last 25 years, as well as a normal 
distribution, which we derived based on the statistics from the data. Exhibit 3’s right panel shows the 
same data a different way by taking the difference between the actual and the theoretical results. The 
exhibit shows more days with small changes than theory predicts, fewer medium-change days, and 
many more large-scale outcomes than we might expect. 

Exhibit 3: Distribution of Daily S&P 500 Price Changes (1979-2004) 
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Source: LMFM analysis. 

Even granting that stock price changes are not normally distributed, Exhibit 3 shows that stock price 
changes at least look fairly symmetrical. But in the real world we find asymmetries everywhere, and they 
are vital to proper thinking about outcomes. 

In 1982, the evolutionary biologist Stephen Jay Gould was diagnosed with a rare and serious cancer. 
Gould bee-lined to library, only to find that sufferers of this particular cancer had a median mortality of 
eight months. Gould immediately recognized that the distribution around this distribution was right-
skewed: while one-half of the patients died within eight months, the other half lived much longer. (See 
Exhibit 4.) Gould himself lived another 20 years. 25 
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Exhibit 4: An Example of Asymmetric Outcomes  

 
Source: Stephen Jay Gould, Full House (New York: Harmony Books, 1996), 51. 

Investors rarely face perfectly symmetrical outcomes and should stay highly attuned to asymmetries. 26  

The concept of reversion to the mean provides one concrete example. Ample empirical data show that 
corporate returns on invested capital tend to revert toward the cost of capital. (See Exhibit 5.) If you 
select a sample of very high return businesses, you can say with reasonable assurance that in the future 
the distribution of returns will be asymmetric—most companies will have returns that are much lower and
only a small percentage will have higher returns.  

Exhibit 5: Reversion to the Mean—US Technology Companies 
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The role of time (part II). One of finance’s puzzles is why equity returns have been so much higher than 
fixed income returns over time, given the respective risk of each asset class. From 1900-2003, stocks in 
the U.S. earned about a 5.4% annual premium over Treasury bills.27    

In 1995, Shlomo Benartzi and Richard Thaler proposed a solution to this puzzle based on what they 
called “myopic loss aversion.” Their argument rests on two conceptual pillars: 28 

• Loss aversion. We regret losses two- to two-and-a-half times more than similar-sized gains. 
Since stock price is generally the frame of reference, the probability of gain or loss is important. 
The longer the holding period, the higher the probability of a positive return. 

• Myopia. The more frequently we evaluate our portfolios, the more likely we will see losses and 
hence suffer from loss aversion. Inversely, the less frequently investors evaluate their portfolios, 
the more likely they will see gains. 

Exhibit 6 provides some numbers to illustrate these concepts. The basis for this analysis is an annual 
geometric return of 10% and a standard deviation of 20.5% (very close to the actual return and standard
deviation from 1926-2003). The table assumes stock prices follow a random walk (and imperfect but 
workable assumption) and a loss aversion factor of 2. (Utility = Probability of a price increase − 
probability of a decline x 2.) 

Exhibit 6: Time, Returns, and Utilities 
Positive

Time Standard Return
Horizon Return Deviation Probability Utility

One Hour -0.488
One Day 0.04 1.27 51.20 -0.464

One Week 0.18 2.84 53.19 -0.404
One Month 0.80 5.92 56.36 -0.309

One year 10.0 20.5 72.6 0.177
Ten years 159.0 64.8 99.9 0.997
100 years 1,377,961 205.0 100.0 1.000

0.01% 0.48% 50.40%

 
Source:  LMFM  analysis. 

A cursory glance at the exhibit shows the probability of a gain or loss in the short-term stays close to 50-
50. Positive utility—essentially the avoidance of loss aversion—requires an evaluation period of nearly 
one year. 

Using multiple simulation approaches, Benartzi and Thaler estimate an evaluation period consistent with
the realized equity premium of about one year. Assuming portfolio turnover provides a reasonable proxy 
for the evaluation period, high turnover indicates seeking gains in the short-term, and low turnover 
suggests a willingness to wait to assess gains and losses.  

If Benartzi and Thaler are right, the implication is critical: Long-term investors (individuals who evaluate 
portfolios infrequently) will pay more for the identical risk on an asset than short-term investors. 
Valuation depends on your time horizon. 

Here’s where agency costs kick in. If a portfolio manager—or any manager in a probabilistic field—has 
pressure to succeed in the short-term, they will very likely make suboptimal long-term decisions. Many 
portfolio managers won’t buy a controversial stock, which might be attractive over a three-year horizon, 
because they have no idea whether or not the stock will perform well over a three-month horizon. This 
example shows why myopic loss aversion may be an important source of inefficiency.  

Frequency and magnitude.  The combination of loss aversion and asymmetric distributions shows why 
investors must combine probabilities (frequency) and outcomes (magnitude) to assess value. Loss 
aversion shows our desire to be right—the higher the percentage, the better we feel. But asymmetric 
distributions remind us to properly consider low probability events with extreme values.  Expected value 
demonstrates that you can’t just focus on how often you’re right, you have to think about how much you 
make when you’re right versus how much you lose when you’re wrong. 29 
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Consider the expected value for a stock that’s “priced for perfection” just prior to an earnings release. Say 
there’s a 70% probability that the company will meet the market’s expectations leading to a 1% stock rise. 
Alternatively, there is a 30% chance the company will disappoint the market, resulting in a 10% stock 
decline. How does this investment look? 

Well, this bet has a very good probability but a bad expected value. Although the odds of a favorable 
outcome are high, asymmetric outcomes keep the expected value negative (70% x 1% + 30% x –10%  =  
–2.3%).  

Take the inverse case of a downtrodden value stock. The probability of a poor outcome is 70%, resulting 
in a 1% decline, while a favorable outcome has a 30% chance and will produce a 10% gain. This scenario 
has a poor probability of a positive outcome but very attractive expected value (70% x –1% + 30% x 10%  
= 2.3%).  See Exhibit 7.   

Exhibit 7: Frequency versus Magnitude 

Weighted ValueProbability Outcome Weighted Value
70% +1 % +0.7%
30% -10 -3.0

-2.3%100%
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Probability Outcome

70% +1 % +0.7%
30% -10 -3.0

-100%

Good probability, bad expected value

Probability Outcome
70% -1 %
30% +10

100%

Bad probability, good expected value

70% -1 %
30% +10

100%

Bad probability, good expected value
Weighted Value

-0.7%
+3.0
+2.3%

Weighted ValueProbability Outcome Weighted Value
70% +1 % +0.7%
30% -10 -3.0

-2.3%100%

Good probability, bad expected value
Probability Outcome

70% +1 % +0.7%
30% -10 -3.0

-100%

Good probability, bad expected value

Probability Outcome
70% -1 %
30% +10

100%

Bad probability, good expected value

70% -1 %
30% +10

100%

Bad probability, good expected value
Weighted Value

-0.7%
+3.0
+2.3%  

Source:  LMFM analysis. 

Leon Levy, the well-known founder of the Oppenheimer Funds, related the importance of this mindset in 
his autobiography: 30 

Indeed, I can be wrong more often than I am right, so long as the leverage on my correct judgments 
compensates for my mistakes. Al least that is how my investments have worked out thus far. A 
statistician might deplore this approach, but it has worked for me for a half century. 

Investors must appreciate the frequency and magnitude point in a portfolio context. For example, the 
market might misprice a 50-to-1 odds event as a 100-to-1, but you wouldn’t want to bet your net worth on 
such a single opportunity—as attractive as it may be. Money management addresses portfolio 
diversification so as to maximize long-term results while minimizing the risk of a debilitating loss. 

 



 

Page 12                               Legg Mason Funds Management, Inc. 

How Do We Misspecify Probabilities and Outcomes? 
Though simple in principle, the concept of expected value remains difficult to implement in practice. This 
discrepancy arises because we consistently fall into psychological traps that cause us to misspecify either 
probabilities, outcomes, or both. These traps reflect a mismatch between the kinds of problems evolution 
designed our brains to solve and the actual challenges we face in the investment world. 

Two major sources cause these traps. First, our behavior does not conform to economic theory. This 
concept is formalized in Daniel Kahneman and Amos Tversky’s prospect theory. A second, and related, 
cause of traps is heuristic biases. Investors use rules of thumb, or heuristics, to help simplify their lives. 
Though heuristics reduce the informational demands of decision-making, they produce biases that 
undermine decision quality.   

Prospect theory. In the early 1960s, economist Paul Samuelson offered his lunch colleagues a bet where 
he would pay $200 for a correct call of coin toss and he would collect $100 for an incorrect call. But his 
partners didn’t bite. One distinguished scholar replied, “I won’t bet because I would feel the $100 loss 
more than the $200 gain. But I’ll take you on if you promise to let me make 100 such bets” (emphasis 
added). 

This response prompted Samuelson to prove a theorem showing that “no sequence is acceptable if each 
of its single plays in not acceptable.” According to economic theory, his learned colleague behaved 
irrationally. 31    

Even though the lunch bet has a positive expected value, Samuelson’s proof doesn’t feel quite right to 
most people. The concept of risk aversion explains why. One of prospect theory’s main findings, risk 
aversion says that given a choice between risky outcomes, we are about two times as adverse to losses 
than to comparable gains. 32 Samuelson’s proof notwithstanding, most people intuitively agree with the 
lunch partner: The prospective regret of losing $100 on a single toss exceeds the pleasure of winning 
$200. 

This story shows one of the significant differences between expected utility theory (the basis for 
Samuelson’s proof) and prospect theory—the decision frame. Expected utility considers gains and losses 
in the context of the investor’s total wealth (broad frame), while prospect theory considers gains and 
losses versus isolated components of wealth, like changes in a specific stock price (narrow frame). 
Investors tend to make decisions based on reference points, not the big picture. 

Studies confirm that investors use price, or price changes, as a reference point when they evaluate 
financial transactions. While expected utility theory may be normatively correct, prospect theory is 
descriptively accurate. Prospect theory addresses how our sense of utility and probability deviates from 
theory. 

Loss aversion, framing, and description.  Kahneman and Tversky found that most people demonstrate loss
aversion in considering a gain or a loss. Prospect theory demonstrates a kink in the function describing the
tradeoff between a monetary gain or loss and a measure of utility. (See Exhibit 8.) Most people implicitly 
base a negative answer to Samuelson’s lunch offer on this function, which is not very sensitive to overall 
wealth.   

Exhibit 8: Prospect Theory’s Kinked Utility Function 
Utility

$

Utility

$

 
Source:  Jonathan Baron, Thinking and Deciding (Cambridge, UK: Cambridge University Press, 2000) 256. 
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Framing effects show a relevant and related point—how we perceive reference points strongly influences 
our decisions. Researchers show that when subjects see the same problem framed in alternative ways, 
they decide differently. Here’s an example: 33 

Imagine that the U.S. is preparing for the outbreak of an unusual Asian disease, which is expected 
to kill 600 people. Two alternative programs have been proposed. Assume that the exact scientific 
estimate of the consequences of the programs is as follows: 

Program A: 200 saved 
Program B: 1/3 probability that 600 are saved 

Most people select A, presumably because they do not want to take the significant (2/3) risk that no one 
would be saved at all. Other subjects saw the same problem, presented this way: 

Program A: 400 die 
Program B: 2/3 probability that 600 die 

Here, most people select Program B, clear violating the invariance principle, which suggests people 
should make choices based on the situation itself, not on the description of the situation.  

In this case, the subjects perceive 400 deaths as almost as bad as 600 deaths, so they will take the 
chance of saving everyone. 34 Framing the problem in terms of lives saved makes people risk adverse, 
while framing the same problem in terms of lives lost makes people risk seeking. 

Likewise, different descriptions of a financial proposition can play a very important role in shaping how 
people decide about the proposition’s attractiveness. Investors must constantly focus on descriptions and 
should seek alternative descriptions if possible. 

Framing and loss aversion directly produce the disposition effect. Irrespective of the stock’s perceived 
attractiveness, investors tend to sell the stocks above the purchase price and hold onto to stocks below 
the purchase price.  35  

Probability. Prospect theory also shows that people do not assess probabilities according to theory. 
Specifically, people tend to overweight low probabilities and underweight moderate and high probabilities. 
Researchers identified these preferences by stating probabilities and analyzing the choices of the 
subjects. How we feel about a situation—affect—makes probability misspecification even more 
pronounced.  Kahneman and Riepe write, “In general, the non-proportional weighting of probabilities 
makes people like both lottery tickets and insurance policies.” 36  

Overconfidence. According to researchers people consistently overrate their abilities, knowledge, and skill. 
This holds especially true outside of their expertise. For example, scientists presented professional 
securities analysts and money managers with ten requests for information that the investors were unlikely 
to know. The scientists asked the investors to respond to each question with an answer and a “confidence 
range”—high and low boundaries within which they were 90% certain the true number resides. On 
average, the analysts choose ranges wide enough to accommodate the correct answer only 64% of the 
time. Money managers were even less successful at 50%. 37 

Primarily, overconfidence impedes performance by encouraging investors to consider outcome ranges that
are too narrow. Studies show that people are in general poorly calibrated, and tend to be frequently 
surprised. Kahneman and Riepe note that if someone tells you they are 99% sure about an outcome, you 
would be well advised to assume the relevant probability is 85%.38 

In tests, some professionals demonstrated very accurate calibration, including meteorologists and 
racetrack handicappers. Research suggests this ability stems from on three characteristics: they face 
similar problems every day; they make explicit probabilistic predictions; and they get swift and precise 
feedback. 
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Heuristics and biases  
Evolutionary forces have shaped human cognition over hundreds of thousands of years. The use of 
heuristics grew of this evolution. Over the centuries heuristics served our ancestors well, allowing for 
quick, quality decisions—for the most part. 

However, today’s world presents us with decisions our mind’s equipment does not necessarily deal well 
with. The heuristics we rely on carry associated biases, which undermine the quality of our decisions in 
our modern context. Here, we review four major heuristics and their biases. 39 

Availability. Individuals assess the frequency, probability, or likely causes of an event by the memory’s 
ability to recall its instances or occurrences. Since we generally remember frequent events more easily, 
this heuristic often leads to accurate judgment. However, the heuristic’s fallibility arises because factors 
beyond objective frequency shape information availability. 

One bias associated with availability is ease-of-recall. You are likely to judge more recent, or easy to 
remember, events as more numerous than other instances of similar but harder to recall events.  

What will more likely kill you if you live in the U.S., a shark attack or pieces falling from an airplane? 
Statisticians suggest you are 30 times more likely to die from falling airplane parts. Most people guess 
shark attacks because we recall sensational news, such as shark attacks, more easily.40 

A related pair of Wall Street Journal articles about a Cape Cod barber illustrates this point. The first article 
appeared in March 2000 within weeks of the market’s high. Naturally, the barbershop patrons were 
coming off a very lucrative period: 41 

The conviction that the party is far from over is part of the reason . . . technology stocks soar ever 
higher. “I don’t think anything can shake my confidence in this market,” Mr. Allen says. Mr. 
O’Keefe adds: “Even if we go down 30%, we’ll just come right back.” 

The follow up article came out in July 2002, near an intermediate market low.  A sharp decline in mood 
(and market assessment) followed the market’s swoon: 42 

All they ever say is, “Buy, buy, buy,” all the way down from $100 a share to bankruptcy, the burly 
63-year-old barber said . . .Now, they give a stock tip and I stay as far away from it as I can. 
Nobody trusts anyone anymore. 

Surveys of expected investor returns show similar traces of ease-of-recall bias. Researchers periodically 
ask investors about their expectations for market returns over subsequent 12 months. In 1998, 76% 
expected returns of 10% or higher, and 20% anticipated returns in excess of 20% (long term returns 
average around 10%). In March 2001, following a year of poor returns, about 50% anticipated returns at or 
above 10%, and only 8% saw the prospects for 20%-plus gains. 43  

Representativeness.  Individuals assess the likelihood of an event by the similarity of the occurrence to 
their stereotypes of similar occurrences.  This heuristic approximates many situations fairly well, but can 
lead to poor decisions in situations with insufficient information or when better information exists. 

One example of a bias arising from representativeness is comparing different eras—for example, the 
crash of 1987 with the crash of 1929 or the US bubble in the late 1990s with the Japanese bubble in the 
late 1980s. Often these comparisons look interesting on a superficial level but overlook material 
information.  

With another representativeness bias, failure to recognize reversion to the mean, individuals tend to 
overlook that extreme events tend to regress to the mean on subsequent trials. Excess or substandard 
market returns exemplify this bias. A professional baseball player hitting well above or below his average 
is another illustration.  

Insensitivity to sample size causes a third bias. Our degree of belief in a particular hypothesis typically 
integrates two kinds of evidence: the strength, or extremeness, of the evidence and the weight, or 
predictive validity. For example, say you want to test the hypothesis that a coin is biased in favor of heads. 
The proportion of heads reflects the strength, while the sample size determines the weight.  
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Probability theory prescribes rules for how to combine strength and weight correctly. Still, research shows 
that the strength of evidence tends to dominate the weight of evidence in people’s minds. 

This bias leads to a distinctive pattern of over- and underconfidence. When the strength of evidence is high 
and the weight is low—a small sample size—people tend to be overconfident. In contrast, when strength is 
low and evidence is high, people tend to be underconfident. (See Exhibit 9.) 44  

Exhibit 9: Information Weighting 

LOW HIGH

LOW

HIGH

Overconfidence

Underconfidence

Not yet
relevant

Obvious

Strength (extremeness)

W
ei

gh
t (

pr
ed

ic
tiv

e 
va

lid
ity

)
LOW HIGH

LOW

HIGH

Overconfidence

Underconfidence

Not yet
relevant

Obvious

Strength (extremeness)

W
ei

gh
t (

pr
ed

ic
tiv

e 
va

lid
ity

)

 
Source: Dale Griffin and Amos Tversky, “The Weighting of Evidence and the Determinants of Confidence”, in Gilovich, et al, eds., Heuristics and Biases: The 
Psychology of Intuitive Judgment (Cambridge, UK: Cambridge University Press, 2002), 230-249.  

Anchoring and adjustment. Individuals start with an initial value and make value assessments by adjusting 
from that value. The initial value may reflect historical precedent, current information, or random 
information.  

The major bias reflects people’s insufficient adjustments to their initial values, as we saw in the 
overconfidence discussion. This problem is particularly acute if the initial value is not well grounded. One 
well-known example occurs in real estate, where there is some cost to price discovery. When a buyer 
seeks a house in an area that’s unfamiliar to them, a real estate broker can first show an overpriced home, 
hence setting the buyer’s anchor on a poor value. Subsequent homes will appear relatively more attractive, 
encouraging a transaction.  

Affect. Affect characterizes our emotional response to a stimulus. For example, a word like treasure 
generates positive affect, while a word like hate is negative. Research shows that individuals tend to judge 
an activity based not only on what they think about it, but also on how they feel about it. 45   

The biases that emanate from the affect heuristic amplify two other pitfalls: probability miscalibration and 
availability. 

When outcomes are not vivid (low affect), we tend to place too much weight on probabilities and not 
enough on outcomes. Conversely, when outcomes are vivid (high affect), we place too much weight on 
outcomes. How an investor feels about a financial proposition often dictates their assessment of risk and 
reward. 

Three after-the-fact biases. So far, we focused on the sources of probability and outcome misspecification 
in assessing a financial opportunity. We now turn to some cognitive pitfalls that occur after we’ve already 
made an investment decision. 

The first pitfall is the confirmation trap. Once individuals make a financial decision, they tend to seek 
information confirming the merit of their choice and disregard or discount disconfirming evidence. Bayes’s 
Theorem provides a means to constantly update our assessment of probability and outcome based on the 
arrival of new information. Neglecting this incremental information distorts our judgment of expected value.
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Hindsight and the curse of knowledge form a second cognitive pitfall. After individuals find out an event has 
occurred, they tend to overestimate the degree to which they would have predicted the correct outcome. 
On a related note, when a holding appreciates for unexpected reasons, investors tend to rewrite their own 
memory to reflect those reasons. An investment journal or clear notes, where an investor can record the 
rationale for every investment decision, acts as an effective remedy for hindsight bias.  

The final pitfall is the endowment effect, the observation that people value what they possess more highly 
than an object of equal quality that they don’t own. The challenge is to objectively value all assets, whether 
you own them or not. 

The role of social context  
Our individual cognitive foibles do not cause all decision-making errors. Some errors stem from our social 
interaction with others. Specifically, humans have a strong desire to be part of a group. That desire makes 
us susceptible to fads, fashions, and idea contagions. 

Solomon Asch, a Yale psychologist, demonstrated this proclivity with a now-famous social psychology 
experiment. Asch’s experimental group had eight members: seven knew about the experiment and the 
eighth was the subject. To start, Asch asked the group to solve a very simple problem: determine which of 
three lines is of equal length to the standard line. Going around the table, each participant named a choice. 
In the first few trials, all of the participants picked the right answer. 

After a few trials Asch signaled the seven members to start making obvious mistakes. While many subjects 
expressed shock at the group’s clear mistakes, a startling 35% of the subjects conformed to the group’s 
incorrect judgments. Asch’s experiment demonstrates people’s preference for being an accepted part of a 
majority over being part of the correct minority.  

The significance of Asch’s experiments is readily obvious: group dynamics—often revealed as stock price 
performance—tempt investors to go with the majority, albeit to varying degrees. Numerous market bubbles 
demonstrate this point. The best way to avoid this temptation is to increase your adoption threshold by 
maintaining a high degree of awareness and to search constantly for diverse input. Asch’s results also 
point to potential market opportunities—when opinion diversity breaks down. 46  
How Do We Avoid Misspecifying Probabilities and Outcomes? 
Awareness of these pitfalls is the first step in mitigating their negative impact. Here are some thoughts to 
bear in mind: 

• Try not to overestimate your abilities.  
• Actively challenge your own assumptions. 
• Ask disconfirming questions.      
• Realize that past events or prices are signposts, not answers. 
• View decisions from various perspectives. 
• Seek information from a variety of sources. 
• Reframe questions. 
• Consider only future costs and benefits. 

The point to constantly acknowledge is that we humans are not well designed to operate in probabilistic 
fields. While cognitive makeup makes some investors undoubtedly better suited to success than others, an 
appreciation of proper decision-making and its pitfalls should be of value and benefit to all investors. 
 
 
 
++++++++++++++++++++ 
The views expressed in this commentary reflect those of Legg Mason Funds Management as of the date of 
this commentary. Any such views are subject to change at any time based on market or other conditions, 
and Legg Mason Wood Walker, Incorporated disclaims any responsibility to update such views. These 
views may not be relied upon as investment advice and, because investment decisions for the Legg Mason 
Funds are based on numerous factors, may not be relied upon as an indication of trading intent on behalf 
of any Legg Mason Fund. 
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12 Nassim Taleb, Fooled By Randomness, Second Edition (New York: Thomson-Texere, 2004), 66-67. 
13 http://www.vanguard.com/bogle_site/sp20031103.html. 
14 Robert E. Rubin, In an Uncertain World (New York: Random House, 2003), xi. 
15 Berkshire Hathaway Annual Meeting, 1989.  
16 Frank H. Knight, Risk, Uncertainty, and Profit (New York: Houghton and Mifflin, 1921). See 
http://www.econlib.org/library/Knight/knRUP.html. 
17 Stephen Jay Gould, Full House: The Spread of Excellence from Plato to Darwin (New York: Harmony 
Books, 1996), 48-56. 
18 Gerd Gigerenzer, Calculated Risks (New York: Simon & Schuster, 2002), 26-28. Also, Donald Gillies, 
Philosophical Theories of Probability (London: Routledge, 2000). 
19 John Maynard Keynes, “The General Theory of Employment,” Quarterly Journal of Economics, 51, 2, 213-
214. See also Robert Skidelsky, John Maynard Keynes: The Economist as Savior 1920-1937 (New York: 
Penguin Group, 1992), 80. 
20 For a very approachable discussion of Bayesian analysis, see Robert G. Hagstrom, The Warren Buffett 
Portfolio (New York: John Wiley & Sons, 1999), 115-117. 
21 John Rennie, “Editor’s Commentary: The Cold Odds Against Columbia,” Scientific American, February 7, 
2003. 
 22 Bradford Cornell, The Equity Risk Premium (New York: John Wiley & Sons, 1999), 45-46. 
23 Roger Lowenstein, When Genius Failed: The Rise and Fall of Long-Term Capital Management (New York: 
Random House, 2000). 
24 Philip W. Anderson, “Some Thoughts About Distribution in Economics,” in W. B. Arthur, S. N. Durlaf and 
D.A. Lane, eds., The Economy as an Evolving Complex System II (Reading, MA: Addison-Wesley, 1997), 
566. 
25 Gould, 45-56. 
26 For multiple examples of asymmetric payoffs in financial instruments, see Nassim Nicholas Taleb, “Bleed 
or Blowup? Why Do We Prefer Asymmetric Payoffs?” Journal of Behavioral Finance, Vol. 5, 1, 2004. See 
http://www.fooledbyrandomness.org/bleedblowup.pdf. 



 

Page 18                               Legg Mason Funds Management, Inc. 

27 Elroy Dimson, Paul Marsh, and Mike Staunton, “Global Evidence on the Equity Risk Premium,” Journal of 
Applied Corporate Finance, Vol. 15, 4, Fall 2003, 27-38. 
28 Shlomo Benartzi and Richard Thaler, “Myopic Loss Aversion and the Equity Risk Premium Puzzle,” The 
Quarterly Journal of Economics, February 1995, 73-92. See 
http://gsbwww.uchicago.edu/fac/richard.thaler/research/myopic.pdf. 
29 A related point is that when outcome variability is high, often a stock can be attractive or unattractive even if
the consensus is the scenario with the highest probability. If outcome variability is low, then you must bet 
against the consensus to achieve superior returns. See Alfred Rappaport and Michael J. Mauboussin, 
Expectations Investing (Boston: Harvard Business School Press, 2001), 107-108. 
30 Leon Levy, The Mind of Wall Street (New York: PublicAffairs, 2002), 197. 
31 Paul A. Samuelson, “Risk and Uncertainty: A Fallacy of Large Numbers,” Scientia, XCVIII, 1963, 108-113. 
32 Daniel Kahneman and Amos Tversky, “Prospect Theory: An Analysis of Decision Under Risk,” 
Econometrica, 47, 1979, 263-291. 
33 Amos Tversky and Daniel Kahneman, “The Framing of Decisions and the Psychology of Choice,” Science, 
211, 1981, 453-458. 
34 Jonathan Baron, Thinking and Deciding, 3rd ed. (Cambridge, UK: Cambridge University Press, 2000), 257-
258. 
35 Hersh Shefrin and Meir Statman, “The Disposition to Sell Winners Too Early and Ride Losers Too Long: 
Theory and Evidence,” Journal of Finance, 40, 1985, 777-790. Also, Terrance Odean, "Are Investors 
Reluctant to Realize Their Losses?" Journal of Finance, Vol. 53, 5, October 1998, 1775-1798. Also, Martin 
Weber and Colin F. Camerer, “The disposition effect in securities trading: an experimental analysis,” Journal 
of Economic Behavior & Organization, Vol. 33, 1998, 167-184.  
36 Daniel Kahneman and Mark W. Riepe, “Aspects of Investor Psychology: Beliefs, preferences, and biases 
investment advisors should know about,” Journal of Portfolio Management, Vol. 24, 4, Summer 1998. See 
http://www.ibbotson.com/download/research/Aspects_of_Investor_Psychology.pdf. 
37 J. Edward Russo and Paul J. H. Schoemaker, “Managing Overconfidence,” Sloan Management Review, 
Winter 1992. 
38 Kahneman and Riepe. 
39 Max H. Bazerman, Judgment in Managerial Decision Making, 5th ed. (New York: Wiley Text Books, 2001). 
40 David Dreman,  “Heuristics in Investor Decision Making, adopted from Contrarian Investment Strategies: 
The Next Generation (New York: Simon and Schuster, 1998). See 
http://www.psychologyandmarkets.org/research/chapter_10.html. 
41 “Tech Stock Chit-Chat Enriches Many Cape Cod Locals,” The Wall Street Journal, March 13, 2000.  
42 “At Cape Cod Barber Shop, Slumping Stocks Clip Buzz,” The Wall Street Journal, July 8, 2002. 
43 David Dreman, Stephen Johnson, Donald MacGregor and Paul Slovic “A Report on the March 2001 
Investor Sentiment Survey,” The Journal of Psychology and Financial Markets, Vol. 2, 3, 2001, 126-134. See 
http://www.psychologyandmarkets.org/pdf_files/3_2001_investor_sentiment2.pdf. 
44 Dale Griffin and Amos Tversky, “The Weighting of Evidence and the Determinants of Confidence,” in 
Gilovich, Griffin, and Kahneman (eds.), Heuristics and Biases: The Psychology of Intuitive Judgment 
(Cambridge, UK: Cambridge University Press, 2002), 230-249. 
45 Paul Slovic, Melissa Finucane, Ellen Peters, and Donald G. MacGregor, “The Affect Heuristic,” in Gilovich, 
Griffin, and Kahneman (eds.), Heuristics and Biases: The Psychology of Intuitive Judgment (Cambridge, UK: 
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For an excellent website on behavioral finance, see www.behaviouralfinance.net. 
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The Life of Game 
Sports, Stats, and the Lessons they Teach Us 

Baseball, football, and basketball possess the defining property of drama, which 
is tension and release—that is, uncertainty ultimately relieved by a definitive 
conclusion. 

Michael Mandelbaum
The Meaning of Sports 1

 

• Statistics provide a way to understand a game or situation that our 
intuition may not capture. 

• By and large, intuition and tradition have played a larger role than 
statistics in shaping sports measurement, management, and play. The 
same is true in business and investing. 

• Teams are stronger or weaker across a range of performance variables, or 
dimensions. Because teams have different strengths across dimensions, 
you can’t really say there is one best team. The problem looks like a game 
of rock, paper, and scissors. 

• The same psychological traps are at play in sports, business, and 
investing. 

• Many sports and business organizations are too short-term oriented, and 
inappropriately focused on outcome versus process. 

Legg Mason Capital 
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Michael J. Mauboussin
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Which Q for Your Eye? 
People often describe sports as a microcosm of life. Sports capture everyday issues like discipline and disorder, 
planning and improvisation, cooperation and competition, skill and luck. Combine these with big money in 
professional sports, and it’s no wonder the newspapers and airwaves are filled with who’s hot and who’s not. 

But when trying to evaluate individual and team performance, sports team managers and pundits face a 
fundamental question: what’s more reliable, quantitative statistics or qualitative intuition? While the right answer 
lies somewhere between the extremes, many in sports have a hard time striking an optimal balance. 

In June 2004, the Santa Fe Institute hosted a one-day conference directly addressing the above question. While 
the discussion was ostensibly about sports, many of the frameworks and conclusions relate directly to business 
and investing. 

What You See versus What’s Happening 
Most players, coaches, and fans evaluate games using perception and past practice. By and large, intuition and 
tradition assume a larger role than statistics in shaping sports measurement, management, strategy, and play. 

However, there may be a difference between what we see when we watch a game and what is going on. To 
illustrate this point, economist Colin Camerer projected an image that flickered between two nearly identical 
scenes and asked the participants to spot the difference.2 Many couldn’t within the time allowed, even though 
the difference was clear once Camerer pointed it out. 

The message: we don’t always perceive all that’s going on in a scene. Statistics may help us by providing ways 
to understand a game or situation that our intuition or perception may not capture. 

Michael Lewis’s bestseller, Moneyball, drilled home this point and created a stir in the sports and business 
worlds when it showed how the low-budget Oakland Athletics fielded very competitive teams by using statistics 
more effectively than their rivals. The A’s relied not only on the “tools” that baseball traditionally prized (ability to 
hit, hit for power, throw, run, and field) but also on skills—the ability to get the job done. As a result, players that 
looked statistically attractive but didn’t fit the ideal player mold were relatively cheap. Like good value investors, 
the A’s scooped up a portfolio of undervalued players and won as many games as many big market teams at a 
fraction of the cost. 

BC and CB (Bowl Championship and Colonel Blotto) 
The conference’s first session was about ranking teams. Owners, fans, coaches, and players all have an interest 
in determining which team is “best.” Standings and tournaments are two ways to answer the question. Yet both 
speakers concluded that team ranking is extremely difficult and potentially very misleading. Many of these 
lessons apply to the business world—especially in markets for goods and services. 

Mathematician Ken Massey opened by discussing challenges associated with ranking teams. Massey should 
know; his Massey Ratings form part of the Bowl Championship Series (BCS) Rankings that determine which 
college football teams will play in key bowl games. (See http://www.masseyratings.com/.) 

Rating systems attempt to objectively measure each team’s performance relative to the schedule it faces. They 
differ from polls, standings, or point systems. Massey noted a number of hurdles in creating rating systems, 
including: 

• A lack of transitivity. Just because team A beats team B, and team B beats team C, doesn’t mean that 
team A will beat team C. (See Exhibit 1.) 

• Disparate schedules. The rankings must compare teams playing very different schedules. Comparing 
a losing team with a strong schedule to a winning team with a weak schedule is difficult. 

• Noise . Lots of factors come into play that shape a team’s performance versus its potential. These 
include the environment (venue, weather, crowd), physical (injuries, travel, elevation), and luck. 
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Quote: The quick brown 
fox jumped over the lazy 
poodle to increase market 

 

Exhibit 1: Transitivity Doesn’t Hold in College Football (2003 Results) 

Winner Loser
Chowan  21 Randolph Macon  20
Randolph Macon  10 Emory & Henry  7
Emory & Henry  33 Methodist  30
Methodist  37 Ferrum 34
Ferrum 19 C. Newport  17
C. Newport  16 Bridgewater  12
Bridgewater  58 Catholic  20
Catholic  32 LaSalle  31
LaSalle  33 Marist  31
Marist  33 Central CT  29
Central CT  14 Monmouth  10
Monmouth  12 Georgetown  10
Georgetown  17 Lafayette  10
Lafayette  41 Columbia  27
Columbia  16 Harvard  13
Harvard  28 Northeastern  20
Northeastern  41 JMU  24

Winner Loser
JMU  48 Liberty  6
Liberty  49 Hofstra 42
Hofstra 34 Villanova  32
Villanova  23 Temple  20
Temple  44 Mid TN State  36
Mid TN State  27 Troy State  20
Troy State  33 Marshall  24
Marshall  27 Kansas State  20
Kansas State  42 Univ. of California  28
Univ. of California  52 Virginia Tech  49
Virginia Tech  31 Miami FL  7
Miami FL  38 Univ. of Florida  33
Univ. of Florida  19 LSU  7
LSU  21 Univ. of Oklahoma  14
Univ. of Oklahoma  59 UCLA  24
UCLA  23 Univ. of California  20
Univ. of California  34 USC  31 

Prediction: Chowan by 307 points over USC
Univ. of California would beat themselves by 89 points

Winner Loser
Chowan  21 Randolph Macon  20
Randolph Macon  10 Emory & Henry  7
Emory & Henry  33 Methodist  30
Methodist  37 Ferrum 34
Ferrum 19 C. Newport  17
C. Newport  16 Bridgewater  12
Bridgewater  58 Catholic  20
Catholic  32 LaSalle  31
LaSalle  33 Marist  31
Marist  33 Central CT  29
Central CT  14 Monmouth  10
Monmouth  12 Georgetown  10
Georgetown  17 Lafayette  10
Lafayette  41 Columbia  27
Columbia  16 Harvard  13
Harvard  28 Northeastern  20
Northeastern  41 JMU  24

Winner Loser
JMU  48 Liberty  6
Liberty  49 Hofstra 42
Hofstra 34 Villanova  32
Villanova  23 Temple  20
Temple  44 Mid TN State  36
Mid TN State  27 Troy State  20
Troy State  33 Marshall  24
Marshall  27 Kansas State  20
Kansas State  42 Univ. of California  28
Univ. of California  52 Virginia Tech  49
Virginia Tech  31 Miami FL  7
Miami FL  38 Univ. of Florida  33
Univ. of Florida  19 LSU  7
LSU  21 Univ. of Oklahoma  14
Univ. of Oklahoma  59 UCLA  24
UCLA  23 Univ. of California  20
Univ. of California  34 USC  31 

Prediction: Chowan by 307 points over USC
Univ. of California would beat themselves by 89 points  

Source: Kenneth Massey, “Rating the Competition”, Presented at A Complex Look at Sports Conference, June 17, 2004. Used by permission.  

Massey reviewed a number of mathematical techniques to rank teams, including a least squares, maximum 
likelihood, and Markov chains. While Massey ratings are designed to measure past performance, they also have 
predictive value. Massey noted that his best maximum likelihood model correctly predicts the outcome of roughly 
three-quarters of pro baseball games and about two-thirds of NFL games. 

University of Michigan social scientist Scott Page opened his talk by challenging three widely held premises: 
there is a best team; you can rank teams; and settling it on the field is better than looking at statistics. 

The issue of multi-dimensionality creates the main problem when determining the best team. Teams are stronger 
or weaker across a range of performance variables, or dimensions. Examples of performance variables in 
football include running offense, running defense, and special teams. Since teams of similar ability have different 
strengths across performance variables, the problem of determining which team is better is difficult. Page 
suggested the problem looks like the rock, paper, and scissors game. 

Page introduced the group to Colonel Blotto, a two-player competitive game model. Here’s a simple version: 

• Both players get 100 playing pieces 

• There are three locations to place the pieces 

• The player who places the most pieces on a location wins that location 

• The player who wins the most locations wins the game 

Here’s an illustration: 

    L1 L2 L3 

Player 1   42 32 26 

Player 2   21 34 45 

Player 2 wins two to one. 
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Page suggests that you can think about each location as a dimension. Given these rules, one can choose some 
really bad strategies (100, 0,0—akin to having a great quarterback with no offensive line) but by-and-large 
winning is random if two teams have similar abilities. (See Exhibit 2.  3)  Even if teams have uneven ability, it often 
takes a lot more ability to make a difference. 

Exhibit 2: Colonel Blotto’s Pinwheel: When Ability is Similar, Winning is Random 

2

31

Winning is a random process

Suboptimal strategy
2

31

Winning is a random process

Suboptimal strategy

 
Source: Scott E. Page,  “On the Possibility of Value in Sports”, Presented at A Complex Look at Sports Conference, June 17, 2004. Used by permission.  

The more dimensions a game has, the less predictable it becomes. We should expect (and see) more upsets in 
high dimension games like football than in low dimension games like tennis and wrestling. No surprise then that 
the betting line, which reflects the experience and intuitions of bettors, often doesn’t match the computer 
rankings. Bettors may be able to aggregate dimensions better than the ranking models or polls can. 

Page then discussed what he calls “the general manager’s backpack” problem. General managers have to put 
together a team of players with varying dimensions within a finite (except for the Yankees) budget. This problem 
is extremely hard to solve, especially when the solution relies to some degree on what other teams are doing. 

Paradoxically, Page noted that if you add complexity—for example, make the strength of one dimension 
contingent on another—the problem becomes simpler. To illustrate, the ability to run the fast break in basketball 
is more valuable with good defensive rebounding. Skillful general managers select teams to take advantage of 
these contingencies. This line of thinking might help explain why the Detroit Pistons “upset” the heavily favored 
Los Angeles Lakers in the 2004 NBA championship. 

Go For It 
The next pair of speakers, Cal Berkeley economist David Romer and USC football’s offensive coordinator Norm 
Chow, discussed football play calling in general and kicking strategy in particular. This pair offered the clearest 
dichotomy between statistics-driven theory and intuition-and-habit-driven practice. 

Romer’s paper, “It’s Fourth Down and What Does the Bellman Equation Say?”, analyzes pro football play 
selection.4 His data come from all NFL games in the 1998-2000 seasons, and provide expected points for 
various positions on the field and down situations. Romer’s analysis shows that NFL coaches call plays too 
conservatively: they don’t go for first downs frequently enough and too often settle for field goals when they 
should attempt to score a touchdown.  5 Exhibit 3 summarizes Romer’s findings and recommendations. 
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Exhibit 3: To Kick or Not to Kick 

 
Source:  David Romer, “It’s Fourth Down and What Does the Bellman Equation Say?”, Working Paper, February 2003. Used by permission.  

For example, of the 532 fourth downs in the offense’s half of the field where Romer’s analysis suggests going for it, 
teams only went for it eight times. In the 183 fourth downs with five or more yards to go where the analysis 
indicates teams should go for it, they did so only 13 times. Romer notes that this sub optimal play calling might 
cost NFL teams one game per year. 

Players, coaches, and fans often find Romer’s work objectionable, pointing to factors like momentum, third versus 
fourth down plays, and selection bias (the data are true only for average teams). Romer addresses these concerns 
head on, making a case that the objections are either weak or invalid. 

Take the issue of momentum. Convention holds that if a team stops its opponent’s fourth-down attempt, it gains an 
energy and emotional edge. Romer’s skepticism about this stems from two sources. First, while the analysis 
doesn’t take into account the deflating downside of a fourth down failure, it also doesn’t incorporate the lift from a 
successful fourth down play. Second, other studies of momentum found weak evidence for momentum effects in 
the data. Said differently, statistics reflect emotion. 

In stark contrast to Romer, coach Chow emphasized the role of emotion. He clearly believes in momentum and 
streaks, notwithstanding that both Romer’s analysis and a substantial body of evidence suggest sports outcomes 
are generally consistent with probabilities. 6 

Chow also underscored the risk aversion inherent in sports. Coaches generally eschew new strategies because 
they don’t want to lose—at least not in an unconventional fashion. What John Maynard Keynes said about 
investing applies to sports: “worldly wisdom teaches that it is better for the reputation to fail conventionally than to 
succeed unconventionally.”  

Chow’s take on statistical analysis brought Camerer’s point about perception into sharp focus.  The approach most 
coaches use is reminiscent of Fisher Black’s famous 1986 paper “Noise” discussing how investors operate:  7 

Because there is so much noise in the world, people adopt rules of thumb. They share their 
rules of thumb with each other, and very few people have enough experience with interpreting 
noisy evidence to see that the rules are too simple. 

Like many practitioners, Chow relies heavily on rules of thumb and traditional approaches. That said, Chow and 
his teams have been very successful, so his intuition and pattern recognition skills are probably well honed.  
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The Art and Science of Baseball 
Los Angeles Dodgers general manager Paul DePodesta, an advocate of using statistical techniques to build 
and manage baseball teams, discussed the limitations of statistics and common decision-making foibles. He 
emphasized the large amount of day-to-day noise, based on factors like personal issues, media attention, 
and fan reactions, mixed in with statistics. 

What biases does DePodesta see? First, there are emotional biases—like overemphasizing most recent 
outcomes, oversimplifying complex situations, and adherence to conventional wisdom. These biases often 
encourage poor decisions. 

Second, he noted the short-term orientation of many organizations. For example, half of major league 
baseball’s 30 general managers have fewer than three years of tenure, eight have fewer than two years of 
service, and only one has been at his post for more than a decade. Similarly, a slew of new coaches joined 
the NBA in the 2003-04 season. As a result, various people might have different and conflicting time 
horizons even within an organization. For example, a field manager with a one-year contract may seek to 
field a squad very differently than a general manager with a five-year contract.  

Finally, DePodesta emphasized the importance of process versus outcome in decision-making. He 
acknowledged the intense difficulty involved in avoiding this trap, but reinforced the importance of the 
distinction in good decisions. 

Basketball and the Brain 
Dean Oliver, author of Basketball on Paper, provided some insight on how to break down statistics in 
basketball. Basketball sits between baseball (lots of one-on-one interaction) and football (eleven-on-eleven) 
in complexity, or number of dimensions. 

As Oliver described it, basketball boils down to number of possessions and how efficiently each team 
performs with their possessions. Taking it one step further, Oliver argues that four factors define the crucial 
aspects of basketball: 8 

1. Field goal shooting percentage 

2. Offensive rebounds 

3. Committing turnovers 

4. Going to the foul line (and making the shots) 

This approach allows Oliver to rate teams and players. For example, he has developed a software program, 
Roboscout, to help predict game outcomes. (See http://www.82games.com/.) 

Basketball on Paper includes some analysis that applies well beyond basketball and sports. The first is 
another take on streak data. Stephen Jay Gould said that streaks are “luck imposed on skill.” Oliver shows 
this with data in Exhibit 4. Streaks fall within the realm of statistics: probability shows that the longest streaks 
accrue to the best performers (in Oliver’s example, teams with higher win percentages).  

Exhibit 4: Chance of at Least One Winning Streak of the Shown Length in 82-Game Season 

 
Source: Dean Oliver, Basketball on Paper (Washington, D.C: Brassey’s, Inc., 2004), 70. Copyrighted material, used by permission.  
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Another form of analysis is reversion to the mean. Based on NBA data, Oliver shows that both losing and 
winning teams tend to revert back to average—a .500 win percentage—over time. These analyses clearly 
parallel aspects of business and investing. 

Exhibit 5: Five Years After: Most Teams Approach 0.500 

 
Source: Dean Oliver, Basketball on Paper (Washington, D.C: Brassey’s, Inc., 2004), 112. Copyrighted material, used by permission.  

Cal Tech economist Colin Camerer gave the most eclectic talk of the day. As noted, Camerer started by 
underscoring why statistics might help us “see” what’s going on in sports. He then went on to document a 
case where a sports market was inefficient, followed by a case where the sports market was efficient. 

The inefficiency Camerer described is based on the disposition effect—the notion that once we make a 
financial decision, we often refuse to reverse that decision until it works out. In stock market terms, the 
disposition effect predicts that people don’t sell a stock if they have a loss but rather wait to get even or post 
a gain to dispose of the shares. Empirical studies of investor behavior support the theory. 9 

Camerer and his colleagues studied whether or not the disposition effect operated for NBA draft picks. 
Specifically, they determined whether high draft picks played more than they should based on their 
contribution. The study confirmed that indeed high draft picks played more minutes than warranted for about 
the first three years. Pro basketball managements are not immune to the disposition effect. 

As an illustration of market efficiency, Camerer shared a case from horse race betting. Quite by accident, he 
discovered one day that bets could be cancelled. That gave him an idea: what would happen to the odds of 
two comparable horses if he placed a big bet on one of them and then cancelled it at the last minute? Would 
technical traders read the inflows and odds changes as likely asymmetric information, or would the 
fundamental bettors use the opportunity to change their betting strategy? 

Camerer selected two horses with similar, relatively low probabilities of winning. He placed a large bet on 
one of them (determined via a coin toss) which he later cancelled just moments before betting closed. The 
experiment showed that while some bettors did follow the money trail, the odds the horse would win 
improved considerably. But after canceling the bet, he showed that the odds returned to their pre-
manipulation levels. Enough people bet on the other horse (a relative bargain) to offset those who tried to 
take advantage of the perceived smart-money trend. His work demonstrates the large degree of efficiency in 
pari-mutuel markets. 10 

Another of Camerer’s topics was how many steps people tend to look ahead. General equilibrium theory 
assumes individuals have a complete understanding of their preferences for their future—a clearly 
unrealistic assumption. But how far do people look out? Camerer’s research shows that people tend to look 
out one or two steps—and rarely more. 
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The Lessons 
Statistical techniques clearly factor more prominently in the world of business and investing today than they 
did a generation ago. Perhaps sports analysis is just catching up to these other markets. But it is worth 
noting that there are some significant challenges in intelligently using statistics in sports, business and 
investing. These include: 

1. Predictions help shape the outcome. In capital markets, researchers and practitioners have identified 
many anomalies and trading strategies that delivered excess returns based on past results. But herein lies 
the paradox—in exploiting market inefficiencies, practitioners make the market more efficient. 

Likewise, if your strategy on the field (based on past statistics) becomes predictable—you never bunt or you 
go for it in certain fourth down situations—and your opponent knows that, they will change their strategy to 
offset your moves. In a sense, past inefficiencies disperse, and the “market” becomes more efficient. 

In some spheres, like weather forecasting, predictions and outcomes are independent. In markets and 
sports, there is at least the potential for significant interdependence: predictions help shape outcomes. 

2. Statistics are context dependent. To derive meaning from statistical comparisons, the data need to 
exhibit sufficient stationarity—that is, the samples must be drawn from statistically similar populations. But in 
the real world, data are often nonstationary, making comparisons perilous or even nonsensical. 

It’s pretty easy to find nonstationarity in the world of investing. Take the ubiquitous price-earnings ratio. 
Pundits frequently compare today’s multiple to the multiples of past periods. But significant items like 
inflation, taxes, and the composition of assets muddy these comparisons. 

In the world of sports, it’s hard to compare players across time due to changes in rules—for example, 
expansion of the lane and the shot clock in basketball—or location—some ball parks are more hitter or 
pitcher friendly than others. Naturally we can adjust for this context dependence, but that adds another 
challenge. 

3. The role of probability. Most of the analysis of hot hands—for example, the idea that a basketball player 
will more likely make his or her next shot after making a bucket—finds that outcomes are consistent with the 
player’s ability, or probability of success. 11 Said differently, one should expect hot hand streaks given a 
player’s field goal percentage average. In reality, though, the vast majority of sports fans and players still 
perceive the hot hand to exist. This suggests we humans don’t have a clear-cut sense of probabilities. 

Working off probabilities is terrific if you’re assured a large sample. But what if you have a limited sample 
size? 

Economics suggests that you still need to think probabilistically, although we now have substantial evidence 
that humans don’t make decisions this way. In fact, humans are risk adverse. This may explain why, for 
example, NFL coaches make conservative decisions. 

As a result of this human psychological feature (as well as others), we tend to misspecify probabilities and 
outcomes, which leads to the next challenge and opportunity. 

4. The role of psychology. Sports, business, and investing are all activities we do with others. Even though 
our understanding of psychological influences has grown measurably in recent decades—Daniel Khaneman 
and Amos Tversky’s seminal work in Prospect Theory played a large role in that effort—we still operate in 
largely sub optimal ways. So the final challenge and opportunity is to understand psychological factors and 
to try to use them in our favor. 

Evaluation horizon is a good example. Research shows that investors suffer from myopic loss aversion—
frequent portfolio evaluation triggers aversion. As a result, long-term investors are willing to pay more for a 
risky asset than short-term investors. 

You can think of these psychological pitfalls on two levels: first, the errors we each make as individuals—
overconfidence, framing problems, etc.—second, the pitfalls related to collective behavior—the roles of 
influence and imitation. Both levels are vitally important to understand. 
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5. Circumstance- versus attribute-based thinking. In a very relevant article, Clayton Christensen and his 
colleagues discuss a three-step process for theory building. 12 First, you describe what you want to 
understand in numbers, then you classify the phenomena into categories based on similarities, and finally 
you build a theory that explains the behavior of the phenomena. 

Once the theory is in place, researchers often find anomalies that force them to rethink and restate the 
descriptions and categories. Perhaps the paper’s most important message is that good theories require 
proper categorization, and as theories improve, categories typically evolve from attribute-based to 
circumstance-based. Theories built on circumstance-based categories tell practitioners what to do in 
different situations. In contrast, attribute-based categories prescribe action based on the traits of the 
phenomena. 

Most theories in business (management fads), investing (style boxes) and sports (kicking versus going for it) 
are attribute-based theories. In every case, there is room to evolve toward better, circumstance-based 
frameworks. 

So these five issues are relevant for everyone—sports people, academics, business people and investors.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

++++++++++++++++++++ 
The views expressed in this commentary reflect those of Legg Mason Capital Management as of the date of 
this commentary. Any such views are subject to change at any time based on market or other conditions, 
and Legg Mason Wood Walker, Incorporated disclaims any responsibility to update such views. These vi ews 
may not be relied upon as investment advice and, because investment decisions for the Legg Mason Funds 
are based on numerous factors, may not be relied upon as an indication of trading intent on behalf of any 
Legg Mason Fund. 
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2 See http://www.cs.ubc.ca/~rensink/flicker/download/index.html 
3 The pinwheel relies on barycentric coordinates to represent various Colonel Blotto strategies. For example, 
the coordinate in the bottom left hand corner is 100, 0, 0. The top corner is 0, 100, 0, etc. As you move away 
from corner 1, the number in slot 1 declines proportionately until you reach the opposite side, where the 
value for slot 1 is 0. This holds for each corner. The point in the middle is 33 ?, 33 ?, 33 ?. The dark region 
shows where the winning strategy is random. The light areas in the corners show sub optimal strategies. See 
http://www.cut-the-knot.org/triangle/barycenter.shtml. 
4 See http://emlab.berkeley.edu/users/dromer/papers/nber9024.pdf. 
5 When asked about Romer’s paper, New England Patriots coach Bill Belichick said: “I read it. I don’t know 
much of the math involved, but I think I understand the conclusions and he has some valid points.” See 
David Leonhardt, “Incremental Analysis, With Two Yards to Go,” The New York Times, February 1, 2004. 
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Employee Stock Options 
Theory and Practice 

I have no objection to the granting of options. Companies should use whatever 
form of compensation best motivates employees–whether this be cash bonuses, 
trips to Hawaii, restricted stock grants or stock options. But aside from options, 
every other item of value given to employees is recorded as an expense.  

Warren Buffett
Fuzzy Math and Stock Options 1

S&P 500 Companies

0.00%

0.50%

1.00%

1.50%

2.00%

1999 2000 2001 2002 2003

Source: CSFB analysis, company fillings. Used by permission.
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• Employee stock options capture many corporate governance challenges, 
including compensation philosophy and financial disclosure policy. 

• Options make sense if they motivate employees to create sufficient 
corporate value to offset the dilution they cause.  

• Voluminous evidence now points to the reality that the market properly 
considers options expense in valuation. 

• We believe investors should treat outstanding stock options as a 
contingent claim and future grants as an expense. 

Legg Mason Capital 
Management 

Michael J. Mauboussin 

mmauboussin@lmfunds.com 
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Corporate Governance 
Intelligent capital allocation is a management team’s core responsibility.  How a company allocates capital often 
relates directly to management’s incentives. A company’s corporate governance policy can often provide good 
insight into how managers will likely behave. 2 

Good corporate governance, in our opinion, boils down to two things. First is a company’s ability to reduce, and 
ideally eliminate, agency costs. These costs arise when agents (managers) run a company in ways beneficial to 
themselves instead of the owners (shareholders). For instance, many mergers benefit managers by increasing 
firm size, and consequently executive pay, at the expense of shareholder value. Well-structured company 
policies should serve to align the interests of managers and shareholders. 

Second, incentives must be consistent with economic value creation. Corporations frequently and unwittingly 
employ incentives they believe are consistent with creating wealth but which fail the value creation test. One 
prominent example is managing a company for earnings per share growth. A company must generate returns 
above the cost of capital in order to create value. But a company can still grow earnings while generating returns 
below the cost of capital. As a result, earnings growth can increase, decrease, or be irrelevant for shareholder 
value. 

We choose corporate governance as a primary focus because it relates directly to economic performance. A 
recent academic study of about 1,500 companies showed firms with the best governance policies generated 
substantial excess shareholders returns, grew faster, and invested more judiciously than companies with less 
favorable governance profi les. 3 

Employee stock options (ESOs) have been a contentious issue in recent years. While only one facet of an 
overall governance policy, ESOs nonetheless encapsulate many of governance’s challenges, including a 
company’s compensation philosophy and financial disclosure policy. 

This report addresses a number of questions: 

• What is an appropriate philosophy regarding ESOs? 

• How large an issue are ESOs? 

• What is the proper accounting treatment for ESOs? 

• How broadly should companies grant options within an organization? 

• What’s the best way to treat ESOs in a valuation model?  

ESO Philosophy – Get More than You Give Up 
Why should companies offer employee stock options at all? Options make sense if they motivate employees to 
create sufficient corporate value to offs et the dilution they cause. Fundamentally, options are a motivational 
investment, and like any investment an option’s benefit must exceed its cost to shareholders. Evidence that 
ESOs motivate superior performance is ambiguous at best. 4  

In fact, leading researchers argue that the swell in option programs over the past decade primarily reflects the 
favorable accounting treatment options receive versus other compensation forms—especially cash—and not an 
economic cost-versus-benefit analysis. 5 The stir creat ed in the earnings-sensitive corporate sector, and 
especially in Silicon Valley, by the Financial Accounting Standards Board’s (FASB) proposal to require all 
companies to expense options by 2005 supports this accounting-versus-economics reasoning.  

While the focus on accounting results may have good intentions, the result is not always benign. Remarkably, 
one study found that the median company in its sample incurred $0.64 in real economic costs in order to avoid 
expensing options and increase reported pre-tax (but not economic) earnings by $1.00. The authors note that if 
managers are motivated by the accounting treatment, “then broad-based option grants are a manifestation of a 
corporate governance problem—the separation of ownership and control permits managers to take actions that 
owners would prefer to undo.” 6 

We encourage managements to treat options as either compensation or as an incentive tool. If options are 
compensation, the company should reduce the amount of cash it pays its employees. This wage substitution 
occurs especially with start up companies, as companies tend to increase their cash compensation as the 
business matures. Further, options granted by startups are effectively equity stakes because strike prices for 
early stage companies are often very close to zero. 
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Quote: The quick brown 
fox jumped over the lazy 
poodle to increase market 

Options-for-cash substitution is potentially costly because, as a rule, the value of pay via options for the 
employee is lower than the cost to shareholders. Studies suggest that since employees are risk adverse and 
lack diversification, they only value an at-the-money option grant at 50-75% of its cash value. 7 

Ideally, companies should pay for performance when they use options for incentives. Corporate boards should 
structure payoffs for executives only after a company’s stock price outperforms an appropriate benchmark like 
the S&P 500 index or a proper peer group. Index options—where the strike price changes to match an index or 
benchmark —solve this problem well. 8 But index options remain extremely rare due to a host of practical 
hurdles, including difficulties in valuation and onerous accounting treatment. 

Shareholder Worries – Implicit Promises and Escalators 
From a shareholder’s perspective, an analytical challenge arises when companies grant options to employees 
with an implicit promise that the options will be valuable. When the stock market declines broadly, as it did in 
2000-2002, companies frequently reprice options or grant new ones. 

The decision to reprice creates a difficult trade-off. If the company doesn’t reprice and can’t afford to increase 
cash compensation, it risks losing the very lifeblood of its value creation: key employees. Evidence suggests that 
repricing does lead to higher retention.  9 On the other hand, if a company does reprice, it risks institutionalizing a 
pay delivery system, thus subverting the spirit and objectives of an incentive compensation program. 

Option repricing may also be one of the last bastions of insider information. Researchers find that executives 
systematically time repricings to coincide with favorable movements in the company’s stock price. Exhibit 1 
shows the stock price performance before and after the repricing date for a sample of over 200 repricing events. 
Investors may be able to use repricings as cue of better days ahead.  10 

Exhibit 1: Repricing Often Signals Better Times Ahead 

 
Source: Sandra Renfro Callaghan, P. Jane Saly, and Chandra Subramaniam, “The Timing of Option Repricing”, The Journal of Finance, August 2004, 1670. Used by 
permission. 

Good management (and compensation committee oversight) involves getting the best value for the money a 
company spends. While managers and boards generally treat executive compensation differently than every 
other expense, they should not. 11 Every dollar a company spends is gone for the owner, whether spent on labor, 
raw materials, marketing, or anything else. No company aims to have raw material costs or selling, general and 
administrative (S,G&A) costs in the top quartile of comparable companies. Likewise, no compensation 
committee should have an objective of paying management more than the competition: the goal should be to 
treat compensation like any other cost. It would be praiseworthy if a compensation committee said top 
management costs were in the bottom half, not top half, of a comparable-company range.   
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Yet this is not what happens. In a poll of 100 firms, compensation expert Graef Crystal found that one-third of the 
companies wanted to position their CEO pay in the top 25%, and the other two-thirds aimed at or above the 
average. Not a single company wanted to be below average.  12 From a shareholder perspective, the drawback is 
that executives peg themselves to an upward moving compensation target for no reason other than the fact that 
others do it as  well.13 

Crystal’s results, while hardly surprising, provide an example of what critics call the Lake Wobegon Effect. 
Relative pay has no necessary connection to pay for performance. 

How Large An Issue Are ESOs? 
So how big an issue are employee stock options? 14 Over the past five years, every company in the S&P 500 
used ESOs and about 60% used restricted stock. However, the amount of option grants is concentrated in a few 
industries—notably technology and financial services—where the primary assets are people. Today, the value of 
all outstanding ESOs in the S&P 500 is about $350 billion, a small fraction of the index’s equity capitalization 
(over $10 trillion) and total debt (over $5 trillion). 

The stock market’s sizeable multi-year correction, the sharp focus on corporate malfeasance, and the 
imminence of accounting rule changes caused boards to reign in the grandiosity of option grants in recent years. 
The fair value of options the S&P 500 companies granted peaked in 2000 at $111 billion, and registered $42 
billion last year. Intrinsic value accounts for about 60% of the value of the 28 billion options outstanding with time 
value making up the balance. Exhibit 2 provides data on how many options companies granted and their fair 
value for each of the past five calendar years. 

Exhibit 2: Options Grants: Reigning in the Grandiosity 

       Number of     Fair value of 
Year   options granted  options granted 
1999    5.2          $ 61.2 
2000    6.6           111.5 
2001    7.1           100.7 
2002    5.6             61.1 
2003    4.8             42.1  

figures in billions, except year 

Source: David Zion and Bill Carcache, “The Cost of Employee Stock Options”, CSFB Equity Research, June 14, 2004. Copyrighted material, used by permission.  

If We Don’t Expense Them, Do They Exist? 
Conceptually, we can treat ESOs in one of two ways—either as a cost (the numerator of value per share) or as 
dilution (the denominator of value per share). The current accounting practice already reflects diluted shares. 
Isn’t that sufficient? 

Dilution measures aren’t as informationally useful as costs for three reasons. 15 First, fully diluted shares reflect 
only in-the-money options and hence can understate the degree of likely dilution. Second, past dilution gives 
limited information about future dilution. Finally, dilution measures don’t provide a reasonable assessment of the 
option cost companies incur to pay their employees. 

To illustrate the last point, consider two companies with the same number of basic shares outstanding and 
granted options. The dilution measures, of course, are identical. But if company A has a much higher expected 
stock price volatility than company B, the value of the options it grants will vastly exceed those of company B. 
Business owners should have a clear sense of the cost of compensation. 

Even if fully diluted measures aren’t the answer, we’re still left with the challenge of appropriately assessing 
option cost. That companies must make judgments in estimating option cost, however, in no way undermines the 
case for expensing. Accountants make estimates all the time, as in the case of a new factory or an R&D outlay.16 
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On March 31, 2004 the FASB released an exposure draft that would require all companies to expense employee 
stock options starting in 2005.  Hundreds of companies have already elected to expense options voluntarily. Yet a 
substantial subset of companies—primarily in technology—remain vocal critics of option expensing. For instance, 
the technology industry threw their weight behind the Baker-Eshoo bill, which would require companies to treat 
only options granted to the top five executives as a cost. The House of Representatives resoundingly passed the 
bill in July 2004. 

From an economic standpoint the bill makes no sense. (The press reported that bill only received broad House 
support because it was clear that it would die in the Senate.  17)  Warren Buffett suggests that the bill rivals in 
lunacy the Indiana House of Representative’s 1897 decree to round pi from 3.14 to 3.2 to help schoolchildren. 
Fortunately that bill died, as Baker-Eshoo is likely to do as well. 

Apparently, the primary argument against expensing options is that higher recorded expenses lead to lower 
earnings, and those lower earnings lead to lower stock prices. The lower earnings-lower price reasoning is 
fundamentally flawed because it assumes the stock market doesn’t recognize the significant information about 
options that companies already disclose and that it simply capitalizes reported earnings per share. 

Voluminous evidence now points to the reality that the market properly considers options expense in valuation.  18  
A recent Towers Perrin study of more than 300 companies that started to expense options voluntarily showed no 
corresponding impact on share price. 19 A separate, earlier analysis by Ernst & Young came to the same 
conclusion.  20 The Towers Perrin authors suggest their study "confirms the view that accounting treatment of 
incentives does not influence stock prices,” adding, “accounting treatment needn’t drive management incentives. 
Rather, incentives should be designed to drive corporate performance.” 

However, just because option expensing doesn’t affect stock prices doesn’t mean that it doesn’t affect 
management behavior. The very threat of unburying options from the footnotes and placing them prominently on 
the income statement compelled managers to reduce option-grant largesse. Part of the 60%-plus reduction in 
option grants likely stems from this potential embarrassment of riches. 

Options and Incentives 
How widely should companies distribute options within the organization? Many companies elected to grant options 
broadly to employees in recent years, with this pattern especially pronounced in the technology sector. One study 
shows that employees (excluding top officers) owned 19% of the equity in the hundred largest Internet-exposed 
companies. 21 How effective are these widespread grants? 

Academics point out three potential justifications for granting options to all employees: providing incentives, 
inducing employees to sort, and employee retention. (Sorting refers to separating employees based on attitude. 
Options appeal to optimistic, risk-seeking employees and are less attractive to risk-adverse employees. 
Substantial option programs draw risk-seeking employees.) Empirical research suggests that only sorting and 
retention are consistent with the data. 22 We argue that options do not provide incentives for many employees 
whose day-to-day activities are too removed from the actual stock price performance. Many frontline employees 
use mental accounting when thinking about their options—they hope the options will do well but consider them 
separate from their main income sources. 

The book In the Company of Owners, which advocates wide option distribution, provides some anecdotal evidence 
for this mental accounting. The authors recount a mid-level employee’s reaction to his company’s precipitous stock 
price decline in 2001 and what that meant for his options: “It really doesn’t affect me, because all along I’ve 
thought of it as a lottery ticket.” 23 

We believe a company needs appropriate incentive pay measures at every employee level to maximize its 
potential for superior returns. For senior executives, options tied to an appropriate performance benchmark are 
appropriate. Operating unit executives should be paid based on divisional value drivers that lead to superior 
performance on a firm-wide basis. Midlevel managers and frontline employees should have incentives tied to 
leading indicators of value—current measures that correlate strongly with the businesses long-term value. 
Examples include time to market for new products, employee turnover, and customer retention rates. 24 
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How We Treat ESOs 
When valuing a company, investors need to consider past and future option grants. Let’s start with past 
grants. 

We believe investors should treat outstanding stock options as a contingent claim. In a standard discounted 
cash flow model, corporate value equals the present value of future free cash flows. To calculate 
shareholder value, you need to add excess cash to the corporate value, and subtract debt, other liabilities, 
and the options contingent claim. Dividing shareholder value by basic shares outstanding yields shareholder 
value per share. 

There are four main steps to calculate the value of the contingent claim. Companies provide most of the 
information you need for the calculation in their financial filings, but you need to make additional 
adjustments. A detailed explanation of this process, along with spreadsheets, is available at 
http://expectationsinvesting.com/tutorial6.shtml. We’ll briefly walk through the steps, using Nextel 
Communications as our example: 

1. Value the options. Companies typically disclose the vital information for groups of outstanding 
options. Information includes average strike price and option life. Companies also provide 
information about assumed volatility and risk-free rates. These data taken together allow us to value 
each of the option groups. Exhibit 3 shows an example for one of Nextel’s option groups. 

Exhibit 3: Valuing One of Nextel’s Option Groups 

Range of 
Exercise Prices

Weighted 
Average 

Exercise Price
Stock Price

Expected Life of 
Option

Risk Free 
Rate

Volatility 
(σ)

Value of Call 
Option 

Equivalent

$14.06 - $20.62 16.56$               24.25            7.6                      3.5% 83.0% 16.57$               
Source:  LMCM analysis. 

2. Consider employee churn. Firms generally use options as a tool to retain employees. As a result, 
most companies structure options programs so employees who leave the firm before their options 
vest forfeit those shares. We estimate forfeiture by combining the rate of past option forfeiture and 
the time before a group of options vest. Options typically vest 2-4 years from grant date. Exhibit 4 
shows the rate of Nextel’s past options cancellations. 

Exhibit 4: Nextel’s Option Cancellation History 

Year Number of 
Options

Average 
Number of 

Options 
During Year

Annual 
Cancellations

Option Forfeit 
Rate

December-98 30.4
December-99 40.6 36                5.1 14.4%
December-00 41.7 41                4.4 10.7%
December-01 54.4 48                6.0 12.5%
December-02 78.8 67                14.4 21.6%
December-03 88.2 84                6.1 7.3%

Average 13.3%  
Source:  LMCM analysis. 
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3. Warrant conversion. Employee stock options are technically warrants, not options. Options are 
derivatives on outstanding shares, while companies issue new shares for warrants. In our ESOs 
calculations, this warrant adjustment generally reduces the value 2-4%. 

4. Tax deduction.  When an employee exercises an option, the difference between the company’s 
share price and the option strike price is the amount a company can take as a tax deduction. So we 
must consider the value of options net of the tax benefit.  

Exhibit 5 rolls up Nextel’s option groups to calculate the aggregate value of the contingent claim. This total 
for Nextel is approximately $800 million after tax. Since you can mark-to-market this contingent claim, it is 
much more economically relevant than the FASB 123-mandated expenses. 

Exhibit 5: The Value of Nextel’s Contingent Claim 

Range of 
Exercise Prices

Weighted 
Average 

Exercise Price
Stock Price

Expected Life of 
Option

Risk Free 
Rate

Volatility 
(σ)

Value of Call 
Option 

Equivalent

Number Of 
Outstanding 

Warrants

$2.91 - $6.99 5.23$                 24.25$          8.2                      3.5% 83.0% 21.09$               19                     
$7.01 - $13.94 11.29$               24.25$          7.2                      3.5% 83.0% 18.20$               19                     
$14.06 - $20.62 16.56$               24.25$          7.6                      3.5% 83.0% 16.57$               17                     
$22.31 - $29.75 23.25$               24.25$          7.8                      3.5% 83.0% 14.76$               17                     
$30.94 - $49.16 39.59$               24.25$          6.3                      3.5% 83.0% 10.44$               1                       
$50.00 - $79.59 61.78$               24.25$          6.2                      3.5% 83.0% 7.01$                 14                     

Total pre-tax value of ESOs $1,235
Marginal tax rate 35%
Total after-tax value of ESOs $803  

Source: LMCM analysis. 

Now let’s turn to future grants. We believe investors should expense the economic value of future grants on 
the income statement. 25 Our reasoning is based on the principle of arbitrage: there should be no difference 
between the company selling options (including all of the liquidity constraints) to an investment bank and 
using the cash proceeds to pay employees and granting those options directly to employees. Note again that 
employees often estimate the value of their options at only 50-75%, while shareholders bear the full cost. 

How should an investor estimate future grant values, especially as companies go through a life cycle? One 
good starting point is past option grants. You can measure option grant values on a per employee basis or 
as a percentage of sales or expenses. We prefer to look at grant values as a percentage of sales. Exhibit 6 
shows the data for Nextel. 

Exhibit 6: Nextel’s Option Grants as a Percentage of Sales 

Year Revenues

Expected 
Pretax 

Economic 
Value 

Imparted to 
Employees

Option Cost 
as a Percent 
of Revenues

1998 2,295$             89$                3.9%
1999 3,786$             102$              2.7%
2000 5,714$             503$              8.8%
2001 7,689$             218$              2.8%
2002 8,721$             63$                0.7%
2003 10,820$           153$              1.4%  

Source:  LMCM analysis. 
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To provide guidance on these values for a broad range of sales figures we turn to data collected by CSFB 
accounting analyst David Zion, who looked at the option grants as a percentage of sales for each company 
in the S&P 500 over the past five years. Along the horizontal axis, we broke the S&P 500 down into deciles 
by absolute sales. We then studied the mean, median, and standard deviation in option grant value as a 
percentage of sales. Exhibit 7 shows the results for 2003. The average stock grant was 10.5% of sales for 
S&P 500 companies with sales under $1 billion but drifted to about 0.7% for companies over $5 billion. 
Further, the standard deviations tend to shrink as well. 

Exhibit 7: Option Grants as a Percentage of Sales for the S&P 500 (2003) 

 S&P 500
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Source:  David Zion and Bill Carcache, “The Cost of Employee Stock Options”, CSFB Equity Research, June 14, 2004. Copyrighted material, used by permission.  

The data also reveal a sharp decline in grant values over the past few years. (See Exhibit 8).  

Exhibit 8: S&P 500 Option Grants as a % of Sales (2003 versus 2000) 

Rev Range Mean Median Stdev Stdev (1)+ Stdev(1) -
$0-$1b 10.5% 3.9% 26.4% 36.9% -15.8%

$1b-$2b 4.2% 1.4% 8.9% 13.1% -4.6%
$2b-$3b 1.7% 0.8% 3.3% 5.0% -1.5%
$3b-$5b 1.1% 0.6% 1.6% 2.7% -0.6%
$5b-$6b 0.7% 0.5% 0.8% 1.5% 0.0%
$6b-$9b 0.7% 0.3% 1.0% 1.8% -0.3%
$9b-$12b 0.6% 0.4% 0.8% 1.4% -0.2%

$12b-$18b 0.4% 0.3% 0.5% 0.9% -0.1%
$18b-$30b 0.7% 0.4% 1.0% 1.7% -0.3%

$30b< 0.7% 0.2% 1.5% 2.2% -0.8%

FY 2003
Rev Range Mean Median Stdev Stdev (1)+ Stdev(1) -

$0-$1b 27.0% 9.3% 51.1% 78.1% -24.1%
$1b-$2b 17.5% 4.0% 41.7% 59.2% -24.2%
$2b-$3b 3.7% 0.7% 12.6% 16.3% -8.8%
$3b-$5b 2.2% 0.9% 3.4% 5.6% -1.1%
$5b-$6b 1.8% 0.6% 3.7% 5.5% -1.9%
$6b-$9b 1.2% 0.3% 2.4% 3.5% -1.2%

$9b-$12b 2.1% 0.6% 4.8% 6.9% -2.7%
$12b-$18b 1.4% 0.6% 2.3% 3.6% -0.9%
$18b-$30b 2.0% 0.6% 4.8% 6.8% -2.7%

$30b< 2.4% 0.6% 7.7% 10.1% -5.3%

FY 2000
Rev Range Mean Median Stdev Stdev (1)+ Stdev(1) -

$0-$1b 10.5% 3.9% 26.4% 36.9% -15.8%
$1b-$2b 4.2% 1.4% 8.9% 13.1% -4.6%
$2b-$3b 1.7% 0.8% 3.3% 5.0% -1.5%
$3b-$5b 1.1% 0.6% 1.6% 2.7% -0.6%
$5b-$6b 0.7% 0.5% 0.8% 1.5% 0.0%
$6b-$9b 0.7% 0.3% 1.0% 1.8% -0.3%
$9b-$12b 0.6% 0.4% 0.8% 1.4% -0.2%

$12b-$18b 0.4% 0.3% 0.5% 0.9% -0.1%
$18b-$30b 0.7% 0.4% 1.0% 1.7% -0.3%

$30b< 0.7% 0.2% 1.5% 2.2% -0.8%

FY 2003
Rev Range Mean Median Stdev Stdev (1)+ Stdev(1) -

$0-$1b 27.0% 9.3% 51.1% 78.1% -24.1%
$1b-$2b 17.5% 4.0% 41.7% 59.2% -24.2%
$2b-$3b 3.7% 0.7% 12.6% 16.3% -8.8%
$3b-$5b 2.2% 0.9% 3.4% 5.6% -1.1%
$5b-$6b 1.8% 0.6% 3.7% 5.5% -1.9%
$6b-$9b 1.2% 0.3% 2.4% 3.5% -1.2%

$9b-$12b 2.1% 0.6% 4.8% 6.9% -2.7%
$12b-$18b 1.4% 0.6% 2.3% 3.6% -0.9%
$18b-$30b 2.0% 0.6% 4.8% 6.8% -2.7%

$30b< 2.4% 0.6% 7.7% 10.1% -5.3%

FY 2000

 
Source:  David Zion and Bill Carcache, “The Cost of Employee Stock Options”, CSFB Equity Research, June 14, 2004. Copyrighted material, used by permission.  

So how does this analysis fit with a valuation of Nextel? In calculating Nextel’s future free cash flows, we 
need to reflect the expense of future options grants. To judge the magnitude of this expense, an analyst can 
draw on at least three sources: 1. Nextel’s past cost as a percentage of sales; 2. Nextel past cost per-
employee; and 3. aggregated data from S&P 500 companies.  

Further, analysts should reflect Nextel’s roughly $800 million contingent claim as part of enterprise value. 
This is the sum that should be subtracted from the present value of future cash flows to calculate the 
residual equity claim, and this amount should be added to enterprise value to calculate multiples. 
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Conclusion 
Incentive is defined as what motivates behavior. Long-term shareholders must look for proper incentives. 
Governance policies often play a major role in shaping corporate executive behavior—for both the good and 
the bad. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
++++++++++++++++++++ 

The views expressed in this commentary reflect those of Legg Mason Capital Management as of the date of 
this commentary. Any such views are subject to change at any time based on market or other conditions, 
and Legg Mason Capital Management, Incorporated disclaims any responsibility to update such views. 
These views may not be relied upon as investment advice and, because investment decisions for Legg 
Mason Capital Management are based on numerous factors, may not be relied upon as an indication of 
trading intent on behalf of the Firm. 
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Exploring Network Economics 
There is a central difference between the old and new economies: the old 
industrial economy was driven by economies of scale; the new information 
economy is driven by economics of networks. 

Carl Shapiro and Hal R. Varian
Information Rules 1

Network advantages appear to increase future sales more than future expenses. 
This evidence contributes to the stream of recent accounting literature that seeks 
to understand the link between non-financial leading indicators and future 
earnings. 

Shivaram Rajgopal, Mohan Venkatachalam, and Suresh Kotha
The Value-Relevance of Network Advantages:The Case of E-Commerce Firms 2

 
 

Source: http://www.cybergeography.org/atlas/more_topology.html.  Copyrighted material, used by permission. 

• There are different types of networks with varying degrees of network effects. 
As investors, we seek businesses where network effects are strong and where 
the company can capture the economic benefits. 

• The combination of demand-side scale economies and high upfront, low 
incremental cost of information goods creates businesses unlike those in the 
traditional industrial economy. 

• Network businesses offer substantial opportunity for wealth creation. 
Successful networks see sales grow faster than costs. 
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Introduction 

A central task for investors is to understand what a business will look like in the future, and judge whether or not 
today’s stock price properly handicaps that outcome. For many companies the past is prologue; companies 
always strive to get bigger and better, but their fundamental activities don’t change much. These goods and 
services businesses generally have production-based roots and classic industrial economics effectively address 
their growth and business model characteristics. 

In recent years, information technology and networks have merged to create companies with characteristics 
quite different from their production-based counterparts. These include unprecedented market shares, very high 
returns on invested capital, and rapid growth.  As important, the market doesn’t always anticipate how the 
fundamentals of these companies unfold, leading to investable opportunities.

 3
  

Networks—canals, railroads, and highways—have been around for a long time and played an important role in 
global economic development. However, our primary interest is not in physical networks but rather in networks 
that rely on information technology. 

Economists have successfully described the economics of both information and networks. These economic 
principles appear durable. It is the combination of information and network properties that creates opportunities 
for businesses and investors. Most investors have not internalized these ideas.     

We believe the importance of information-based networks is increasing in today’s global economy for four 
reasons: 

1. Physical capital needs are lower than they were in the past. Information-based networks require less 
capital as they grow than physical networks do. 

2. Networks demonstrate increasing returns. Most industries benefit from supply-side increasing returns to 
scale: higher volume leads to lower unit costs, up to a point. In contrast, successful networks generate 
increasing returns from the demand-side as users beget users. 

3. Networks can form faster and more frequently than in the past. Because of plummeting communication 
and computing costs, the barriers to creating a network are declining. But even though the barriers to 
entry are low, the barriers to success remain high. 

4. Networks can spread globally. Because many networks have high upfront costs and low incremental 
costs, they can expand rapidly within countries and across borders. 

This report focuses on how to categorize networks, how they affect economic value, and how they form. 

Network Effects 
Imagine you are the first person to own a fax machine. It is effectively worthless because of its inability to 
communicate with other machines. As more people purchase faxes, the value of your machine rises sharply: the 
larger the network of users, the greater the value of the network. 

More formally, we know this concept as network effects. A network effect exists when the value of a good or 
service increases as more people use that good or service. In a typical network, the addition of a new customer 
increases the willingness of all participants to pay for network services.

 4
   

Ethernet inventor Bob Metcalfe formalized this idea mathematically in the 1970s. Metcalfe’s Law states that the 
value (V) of a network increases by the square of its nodes (n). Metcalfe’s formula states that V = n

2
 – n. So a 

network of ten people has a value of ninety (100 – 10 = 90) but a network twice the size has a value three times 
higher (400 – 20 = 380). While Metcalfe’s fundamental insight is correct, the precise formula has no basis in 
economic theory and substantially overstates the value of large networks.

 5
 

Metcalfe also noted that the costs are unlikely to rise as fast as the value of the network. After reaching some 
point of critical mass (we’ll return to this idea later), value soars. In Metcalfe’s words:

 6
 

When you connect computers together, the cost of doing so is n, but the value is n
2
, because each of the 

machines that you hook up gets to talk to all of the other machines on the network. When you graph that, you 
see that over time your costs go down while the value of the network goes up. 

Network effects are central to evaluating networks, but we have to bear in mind that the intensity of network 
effects varies from network-to-network and that network values dissipate at different user-base levels. 
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Network Taxonomy 
One important distinction is between real networks based on physical connections (railroads, telephones) and 
virtual networks built around complementary products or services (DVD players and DVDs, printers and toner 
cartridges, xBox and games).  

Real networks take two forms, each with very different degrees of network effect intensity. (See Exhibit 1.) In a 
radial network, a hub reaches out to spokes. Major airlines and retailers are examples.  

Network effects tend to be weak for radial networks. Think of a traditional hub-and-spoke airline. As long as the 
carrier takes you where you want to go, you probably don’t care if other passengers use the same service (in 
fact, ideally you’d like to have the middle seat empty). But network effects do exist, because more passengers 
allow the airline to expand routes and provide users with additional services.   

In a combinatorial network, the nodes connect directly to one another. These networks can often expand 
substantially without degrading the service. Illustrations include telecommunication systems and on-line auction 
companies. Combinatorial networks generally possess strong network effects. These networks are relatively 
rare. 

Exhibit 1: Radial versus Combinatorial Networks 

Radial CombinatorialRadial Combinatorial

 
Source: LMCM. 

As investors, we’re interested in situations where network effects are powerful and where a company can 
capture the economic benefits. These benefits show up in rapid sales growth, rising margins, and high and 
sustainable returns on invested capital. 

All networks need some dimension of compatibility, or a reason for users to come to the network. Compatibility 
takes three fundamental forms: 

• Transactions.  A network based on transaction compatibility derives its value from creating a forum 
for economic exchange. As more buyers and sellers join the network, the network value grows 
sharply. Companies capturing a sliver from each transaction in return for hosting the network see 
their value rise along with network growth. 

The canonical example for a transaction network is eBay, the first to attain scale in online auction. 
eBay has realized tremendous growth in registered users, gross merchandise sales, sales, and 
profits since its inception less than ten years ago. Other illustrations include Innocentive (an online 
community to solve R&D problems) and Tradesports (an online trading and betting exchange). 

• Community. These networks allow for, and derive value from, direct interaction between members. 
These networks are not about economic exchange but rather finding and connecting with the right 
person. Further, a gathered community has value for content providers, advertisers, and vendors.  

Nextel Communications benefits from community-based network effects. Nextel’s push-to-talk 
technology allows users to communicate rapidly and effortlessly. This technology is especially 
valuable for small businesses with workers in the field. Other examples of community networks 
include AOL’s instant messaging, Skype (Internet-based communications), Partypoker.com, 
Friendster, and InterActive Corporation’s Match.com. 

• Complementary. The values of these networks depend on the availability of ancillary and 
complementary goods or services. Often they reflect the co-evolution of hardware and software.  

The interplay between game console makers (Nintendo, Sony, and Microsoft) and game software 
producers (Electronic Arts, Activision) is a good example of a complementary network. New 
generations of hardware spawn better software, and vice versa.

 7
  

After establishing the basics of networks effects and outlining some different network types, we’re now ready to 
look at the economics of networks: how and why they create value. 
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Networks and Economic Value 

A company’s ability to create shareholder value derives fundamentally from its ability to generate returns on 
invested capital in excess of the cost of capital for as long as possible. We can express excess returns as the 
difference between sales and costs (including the opportunity cost of capital) and the duration of excess returns 
as the result of competitive advantage.  

In this section, we explore ways networks generate revenues, their cost dynamics, and how they sustain returns. 
Analysis of these drivers provides a foundation for assessing and judging appropriate valuations for network 
businesses.  

Sales 

We need to consider two dimensions of sales: the sources and the growth rate. Both are important, but the rate 
of growth holds particular interest because it can be nonlinear when strong network effects exist. Since the stock 
market tends to be poor at discounting nonlinear growth, this may provide opportunities.

 8
  

First, we outline sales sources. Many established networks gather sales from more than one of these categories, 
and in some instances there are revenue opportunities that developed networks have yet to exploit. More than 
classifying sales, these categories provide a way to think about potential value creation.

 9
 

• Commerce/transactions. Companies that are a de facto standard or stewards of a network can either 
sell goods directly or can steer customers to a transaction and collect a fee (indirect). Direct sales 
are conceptually straightforward and generally easy to track. The success of a company’s indirect 
sales relates to its ability to reduce customer search costs. Large networks that can effectively direct 
users are very valuable.  

• Advertising. A large user network attracts advertisers by allowing them to reach users cost 
effectively. Companies that amassed such groups can monetize them by selling advertising. Since 
an advertising-based business model is typically only viable for companies with a sizable user base, 
companies trying to build such a model often discount or give away their product in order to corral 
users. The give-away is a costly means to a profitable end: becoming an attractive vehicle for 
advertisers. This currently forms the core of Google’s business model. 

• Subscription. Some successful networks can charge users a subscription fee, or dues, for access to 
a network and its content. Subscription models usually apply for one of two extremes: very 
specialized networks or very large networks.    

• Data. One of the benefits—and concerns—of the digital age is an unprecedented ability to collect 
information. Companies with large user bases, especially those Internet-based, have a treasure 
chest of data about their customers that is valuable because it can be sold to third parties. These 
data can be either aggregated, hence skirting privacy issues, or used to offer specific consumer 
profiles.  

• Incubation. Once established, a network can “link-and-leverage” its position into new business 
opportunities.

 10
 This means transferring a user base to an adjacent technology or product. For 

example, Microsoft used its strong operating system position to capture adjacent markets in 
applications and Internet browsers.  

Now that we have outlined revenue sources, we can return to the issue of growth rates. To do that, we must 
introduce and explore the notion of positive feedback—the idea that the strong get stronger and (as necessary 
corollary) the weak get weaker. We will explore two related facets of positive feedback: winner-take-most 
outcomes and supply- versus demand-side scale economies. 

Winner takes most. In the presence of network effects, the value of a good or service increases as more people 
adopt that good or service. But what happens when multiple products compete in a business subject to network 
effects? Often one company gathers the vast majority of market share—the winner takes most.  

Consider the case of the VHS versus Beta video recorder standard-setting battle in the late 1970s and early 
1980s.

11
 The two technologies competed across a range of features, including product design, picture quality, 

playing time, and price.  While the point is in dispute, the two products were generally viewed as similar in 
capability.
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Notably, the first application for video recorders was to tape shows on TV—there were no prepackaged 
cassettes. In 1976, Beta had over 60% market share (in units). By 1978, Beta’s share slipped to 40%, but unit 
sales growth remained strong and the product had a loyal following.  

Once the studios began to license content, the prerecorded videocassette market was born and network effects 
strengthened. VHS had already reached a point of critical mass. Consumers had an incentive to buy a VHS 
because it had the most complementary content, which spurred more content, and so forth. In 1980 VHS’s share 
climbed to 66%, by 1985 it was 92%, and it was in excess of 99% by 1988. Exhibit 2 shows the pattern of 
winner-take-most battles, and Exhibit 3 documents the VHS versus beta battle. 

Exhibit 2: Positive Feedback 

 
Source: Carl Shapiro and Hal R. Varian, Information Rules (Boston: Harvard Business School Press, 1999), 177.  Copyrighted material, used by permission. 
 

Exhibit 3: VHS versus Beta 
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Reprinted by permission of the Business History Review. Table 1 from "Strategic Maneuvering and Mass-Market Dynamics: The Triumph of VHS over Beta" by Michael A. 
Cusumano, Yiorgos Mylonadis, and Richard S. Rosenbloom, Spring 1992, Volume 66, Issue 1. Copyright © 1992 by the President and Fellows of Harvard College; all 
rights reserved. 

Economist W. Brian Arthur says it more bluntly in what we can call Arthur’s Law: Of networks, there will be few.
12
 

In a particular space one network tends to dominate, while the rest fight over the scraps. Network builders 
understand that anything other than first place is an also-ran. Microsoft and eBay’s 90%-plus market shares offer 
testament to this point. Natural monopolies are the progeny of strong network effects.  

One important idea here is path dependence, which in general means that history matters. Economists 
interested in innovation often point to path dependence to show why small events—random choices, luck, a 
chance meeting—can lead to outcomes unexplained solely by product attributes and features. While some 
economists doubt the role of path dependence, studies of networks outside of economics suggest that path 
dependence is an important consideration. 

13
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Supply- versus demand-side scale economies.  The difference between a firm’s sales and costs (including 
opportunity cost) determine whether or not it creates value. 

14 
Fundamentally, a company can create more value 

by either reducing its costs or increasing the price it receives. Evidence suggests that differences in customer 
willingness-to-pay account for more of the profit variability among competitors than disparities in cost levels.
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Positive feedback as a result of scale economies has been around for a long time. The well-known cost curve 
shows that as a manufacturing company increases its output, its marginal and average unit costs decline (to a 
point). For these companies, the positive feedback is supply-side driven. It’s all about lowering costs. This is 
classic increasing returns-to-scale. 

However, for manufacturing companies positive feedback tends to dissipate because of bureaucracy, 
complexity, or input scarcity. This generally happens at a level well before dominance: Market shares in the 
industrial world rarely top 50%. 

For networks, the primary source of positive feedback is network effects. Rather than being supply-side driven, 
network effects are demand-side driven. This has two implications. First, the value to the users increases sharply 
once a network passes critical mass. Irrespective of costs, the willingness-to-pay rises.  

Second, size does not govern market share for networks based on information. One network can, and often 
does, become totally dominant. Recognition of networks effects as the primary driver of increasing returns is key. 

Exhibit 4 illustrates the distinction between supply- and demand-side scale economies. 

Exhibit 4: Supply- versus Demand-Side Driven Scale Economies 
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Source: LMCM. 

Costs 

Many of the networks formed in recent years are based more on information than physical assets. One of the 
distinctions between the industrial economy and the information economy is the nature of costs. The hallmark of 
an information good is high upfront and low incremental cost. Think of a piece of software. Writing code the first 
time is costly. Once finished, the cost of replicating and distributing that code is often very low.  

When network effects and the cost characteristics of information goods merge, the results are potentially 
significant. A surge in demand-side driven sales, coupled with negligible incremental cost, can lead to significant 
value creation. As a result some network businesses garnered multi-billion dollar valuations very quickly.  
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That is not to say that information-based networks don’t enjoy some supply-side economies; they do. But it is the 
combination of network effects and low variable costs that provide substantial opportunity to increase operating 
profit margins.  Exhibit 5 is a simple illustration. As units rise the high-fixed cost, low-variable cost Company B 
shows significantly greater operating profit margin leverage than the higher variable cost Company A.  

Exhibit 5: Cost Structure and Margin Scalability 

Company A 

Cost structure 30% fixed/70% variable Scenario 1 Scenario 2 Scenario 3 Scenario 4
Units 750,000         1,000,000      1,500,000      2,000,000      

Sales ($15.00 per unit) 11,250,000    15,000,000    22,500,000    30,000,000    

Fixed costs 4,050,000      4,050,000      4,050,000      4,050,000      

Variable costs 7,087,500      9,450,000      14,175,000    18,900,000    

Total costs 11,137,500    13,500,000    18,225,000    22,950,000    
Operating profit 112,500         1,500,000      4,275,000      7,050,000      

Operating profit margin 1.0% 10.0% 19.0% 23.5%

Company B

Cost structure 70% fixed/30% variable

Units 750,000         1,000,000      1,500,000      2,000,000      
Sales ($15.00 per unit) 11,250,000    15,000,000    22,500,000    30,000,000    

Fixed costs 9,450,000      9,450,000      9,450,000      9,450,000      

Variable costs 3,037,500      4,050,000      6,075,000      8,100,000      

Total costs 12,487,500    13,500,000    15,525,000    17,550,000    

Operating profit (1,237,500)     1,500,000      6,975,000      12,450,000    
Operating profit margin -11.0% 10.0% 31.0% 41.5%

Cost structure based on 1 million units  
Source: LMCM. 

The combination of demand-side driven network effects and the economics of information goods brings good 
news to the winners. As long as an information-based product or service stays current, sales and costs can 
become uncoupled for a time.    

But there is bad news. Typically, developing an information-oriented network requires significant upfront costs. 
Moreover, only one company will likely get a disproportionate percentage of the economic profit. Many try, and 
few succeed.  

Next, the high-fixed-cost, low-variable-cost structure of information companies may lead to greater profit 
variability as broader economic circumstances affect sales growth. Strong evidence suggests that cost structure 
played an important role in the sharp profit drop and upswing in recent years.

 16
 

Finally, while information-based networks may have low variable costs, they must keep spending for their 
products or services to stay up-to-date at the risk of losing users to a more technologically advanced offering.  

Sustainability 

We believe networks provide one of the few sources of sustainable competitive advantage. Once entrenched, 
dominant networks prove difficult to dislodge. Network users become locked-in, and their switching costs rise 
sharply. Lock-in and switching costs are central to a network’s sustainable competitive advantage.   

Users must bear switching costs when they switch from one system to another. These costs fall into a number of 
categories. Here are the three we consider most important:

 17
  

• Replacement cost. Once you purchase a product in a complementary network—say you had a great 
vinyl record collection and turntable—you have to bear the cost to change networks (and buy a CD 
player). This cost declines as the durable good ages. 

• Learning cost. Once you learn to use a product (application software is a good example) changing 
vendors will require you to spend time learning a new system. This is also relevant for airlines as they 
select aircraft: it’s easier to fly and maintain similar planes than to use multiple aircraft. 
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• Search cost. Buyers and sellers incur these costs to find each other. High search costs contribute to the 
lock-in for eBay. Innocentive is trying to build similar lock-in on its site dedicated to the scientific R&D 
community. 

Exhibit 6 summarizes these costs and the lock-in behind them. 

Exhibit 6: Lock-in and Switching Costs 

Type of Lock-In Switching Costs
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Source: Carl Shapiro and Hal R. Varian, Information Rules (Boston: Harvard Business School Press, 1999), 117. Copyrighted material, used by permission. 

To win, a new network must be vastly superior to an old one. Consider the daunting decision the first customer 
faces as they ponder a switch to a new network. Even if the new network is inherently better, there are no 
network effects with a single user. So that individual faces huge switching costs.  

Even if a sufficient number of people are willing to switch to a superior network, coordination presents many 
difficulties. In fact, collective switching costs are far higher than all individual switching costs because of this 
coordination hurdle. 

When evaluating a network of users, you have to consider switching costs on a per user basis and aggregate 
those costs. Small switching costs for a huge user base can be equivalent to large switching costs for a single 
user, even though the latter is much easier to appreciate. Most companies benefiting from network effects 
understand this point and work hard to increase lock-in (often called stickiness). 

Network Formation 

We now turn to the question of how networks form. If you want to understand network formation, you can start by 
thinking about how the flu spreads. There are two key dimensions, both intuitive. First, the degree of interaction 
describes how often people run into one another. Second, the degree of contagiousness describes how easily 
the flu spreads.  

With a lot of interaction but a mildly contagious flu strand, the flu will not take off. A highly contagious flu strand 
with isolated carriers will not take off either. But combine contagiousness with interaction, and you’ve got an 
epidemic.      

As it turns out, the graphs of how innovations and diseases spread both follow an S-curve. Adoption starts 
slowly and increases at an increasing rate once the innovation (disease) takes hold. Exhibit 7 shows the familiar 
pattern. 

Exhibit 7: S-Curve 
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Not surprisingly, our biological metaphor parallels the business-world. We can model the degree of interaction 
using insights from network research. And we can model susceptibility, or contagiousness, as adoption 
thresholds. This metaphor does have limitations, but captures many of the important features of network 
growth.

18
 

Before proceeding we need to distinguish between how non-interactive and interactive innovations diffuse. The 
benefit of a non-interactive innovation increases for future adopters as more and more individuals adopt. So it 
follows an S-curve. With interactive innovations—including networks with strong network effects—earlier 
adopters influence later adopters, but later adopters also influence earlier adopters. The benefits from each 
additional adoption flow to all existing and future users. As a result, an interactive innovation follows a much 
steeper S-curve (see Exhibit 8). 

Exhibit 8: Interactive Innovations Follow a Steeper S-Curve 
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Source:  LMCM. 

We all know only a handful of innovations succeed. So what’s the key to rapid adoption? The good or service 
has to achieve critical mass, a metaphor borrowed from physics. Critical mass is the key to detonating an atom 
bomb. When the unstable nucleus of uranium breaks up, it releases energy. Neutrons emanating from the 
breakup of one may hit another and cause it to break up, but most neutrons miss other nuclei and project 
harmlessly into space. If, however, you appropriately condense the quantity of uranium—critical mass—the 
typical neutron that leaves one nucleus will hit another, and so on, causing a self-sustaining chain reaction.    

Similarly, an innovation is said to reach critical mass when adoption begins to increase at an increasing rate. 
Even if a company stops actively promoting the innovation, the process continues. The innovation is self-
sustaining, and it becomes nearly impossible for competitors (and the company’s management miscues) to 
change the course.  

Most people don’t adopt an innovation based solely on its intrinsic benefits. The actions of other people influence 
them, and not all adopters are equivalent in their potential to be influenced. (This is one of the key limitations in 
applying a biological metaphor.)   

Individuals have an adoption threshold, defined by the number of other people who must engage in an activity 
before a given individual joins in. Think of a recent fad or fashion. Were you an early adopter (low adoption 
threshold) or did you wait until nearly everyone else adopted (high adoption threshold) before you jumped in?  

Interestingly, adoption in an individual’s personal communication network influences them more than aggregate 
adoption. This means that the structure of communication networks helps assess how the diffusion process 
works for interactive innovations. An innovation spreads much more quickly over a network with an average of 
six degrees of separation than one with sixty. Studies of the small world effect have formally explored the 
structure of social networks.  
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One central idea in the small world literature is clustering, or the degree to which the connections to one node 
also connect to one another. For example, clustering reflects the extent to which your friends know one another. 
Not surprisingly, many real-world networks are highly clustered.  

When modeling networks, researchers discovered something fascinating: Just a few, random long-range 
connections between local, clustered networks dramatically reduce the degrees of separation. A social analogy 
would be a tightly knit group of friends living in Boston, with a member still in contact with friends in San 
Francisco. With just a few random links, and the overall degrees of separation plummet. 

How does this affect network formation? The tremendous potential of a network is not a function of how many 
people have adopted it. Rather, a network’s potential comes from how many non-adopters are in the social 
cluster of the adopters. The true power of the network effect lies in the adoption cascade through the various 
social clusters. Given the degree of interconnectedness the Internet affords, the small world effect suggests 
network formation should occur more rapidly than ever.  

In fact, it does.  Less than six months after its launch, Hotmail, a free email service, registered its 1 millionth 
user. And less than 18 months later, the subscriber number shot up to over 12 million people.  Skype, a peer-to-
peer Internet communications company, gathered 9.5 million users in its first year.
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We can now summarize three key points: 

• Interactive innovations, including networks, grow at a faster rate than non-interactive ones. 

• An individual’s adoption threshold is defined by how many other people in their social cluster engage in 
an activity before they join in as well. 

• The small world effect shows us how communications technology makes us more connected to one 
another than ever before.  

So far, we have focused largely on the architecture of network formation. We will now review the process of 
formation. For that, we turn to the dean of diffusion, Everett Rogers. Rogers first published his classic book, 
Diffusion of Innovations, in 1962.  

The familiar S-curve represents cumulative adopters of an innovation. Rogers found that the plot of new 
adopters tends to follow a normal distribution (see Exhibit 9). This insight allowed him to partition adopters based 
on how early they are willing to adopt an innovation relative to others. Rogers broke adopters into five groups, 
based on statistical measures. Fans of technology strategist Geoff Moore—especially his books Crossing the 
Chasm and Inside the Tornado—will find the graphic and nomenclature familiar. Crossing the chasm means 
getting to critical mass. 

Exhibit 9: Adopter Categorization 
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Source: Geoffrey A. Moore, Crossing the Chasm (New York: HarperBusiness, 1991), 12. Copyrighted material, used by permission. 

The process starts with innovators and early adopters. Innovators are a group obsessed with 
“venturesomeness.” They are known for their technological savvy and willingness to cope with the distinct 
possibility that the mainstream will never adopt the innovation. The innovators are the gatekeepers of new ideas. 
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Early adopters are more integrated with society than innovators and are often opinion leaders. Since early 
adopters often provide advice, they understand that they must make judicious innovation decisions. 

In an attempt to get to critical mass, the early majority is the crucial group. The transition from early adopters to 
the early majority is the chasm. The early majority remains cautious about embracing a new idea. Still, this large 
group provides a key ingredient any innovation needs—legitimacy. 

Interactive networks encourage adoption by providing the early majority incentives that a regular network can’t. 
Once an interactive network takes root, strong network effects provide benefits that fit neatly with the needs of 
later adopters, thus accelerating overall adoption rates. In contrast to the innovators and early adopters, the 
early majority can clearly see the benefit of network effects and factor them into the decision making process.  

Transaction networks have more liquidity, device markets supply more complementary products, and community 
networks contain more members with which to interact. This factor becomes a substantial input in the value 
calculus, rather than just the intrinsic product merit. 

Exhaustive studies of innovation diffusion show that the point of critical mass is typically between 5% and 20% 
penetration of the total market. Beyond this point, increased adoption becomes self-sustaining. Moore calls this 
period of growth “the tornado.” 

You can also view critical mass as the “tipping point.”
 
When two or more firms compete for a market where there 

is strong feedback, one typically emerges as the winner. The point of no return, where one company’s success 
begets further success, occurs at the tipping point.  

The real message in the tipping point is an economic one. Typically one or more companies will vie to become 
the network of choice. Early market share gains come with great challenge and expense. If by skill, foresight, or 
luck one company gets a lead in a “tippy” market, positive feedback will likely to carry it to the tipping point, or 
point of critical mass.

 20
 From there, it is shareholder value nirvana: market share rises precisely as the cost of 

gaining that market share declines. 

Exhibit 10 provides a complete map of critical mass. We can describe critical mass in three ways: 

• The inflection point—or elbow—in an S-curve. 

• The transition from the early adopters to the early majority— or “crossing the chasm.” 

• The tipping point, where incremental market share comes at incrementally lower cost.  

While our discussion dwelled largely on the mechanics of network formation, we cannot lose sight of the fact that 
most networks never get to critical mass. Equally important, however, is that an intrinsically valuable network or 
innovation won’t necessarily win in the market place. A great offering is a necessary, but not sufficient, condition 
for getting to critical mass. 
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Exhibit 10: The Tipping Point 
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Source: Geoffrey A. Moore, Crossing the Chasm (New York: HarperBusiness, 1991) and Jeffrey R. Williams, Renewable Advantage (New York: Free Press, 1999). Copyrighted material, used by permission. 
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Summary 

• There are different types of networks with varying degrees of network effects. As investors, we seek 
businesses where network effects are strong and where the company can capture the economic benefits. 

• The combination of demand-side scale economies and high upfront, low incremental cost of information 
goods creates businesses unlike those in the traditional industrial economy. 

• Network business offer substantial opportunity for wealth creation. Successful networks see sales grow 
faster than costs. 

• Lock-in and associated switching costs are key to a network business’s sustainable competitive advantage. 

• Interactive innovations diffuse faster than non-interactive ones. 

• Network companies need to get to critical mass. 

 

Exhibit 11: Network Summary 

Company Network type Network description

Amazon.com Transaction Merchants@ program benefits by bringing together sellers and buyers

Customer reviews 

Eastman Kodak Complementary/ Hardware and consumable sales complementary

community Digital picture sharing

eBay Transaction Critical mass of sellers and buyers in many categories

Electronic Arts Complementary/ Hardware and game sales complementary

community ERTS is platform neutral

Business is migrating online

InterActive Corp Transaction/ Travel-related sellers and buyers

community Social networks

Nextel Communications Community Push-to-talk links users instantly

United Healthcare Transaction Bring together a large number of payors and providers  
Source: LMCM. 
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The Economics of Customer Businesses 
 

Very few companies can measure lifetime customer value, making it virtually 
impossible to manage customer lifetime value. The barriers have to do with the 
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Generally accepted accounting principles actually hide the value of a loyal 
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• One of the keys to successfully analyzing a consumer-oriented business is 
to get to the most basic unit of economic analysis: the customer. 

• Customer net present value is the difference between the lifetime customer 
cash flows and acquisition costs. 

• Customer loyalty—or low churn—is an important value driver for many 
consumer businesses. 

• Diffusion models offer insight about likely market size and adoption rates. 
• Managing the customer base becomes important as an industry matures.  
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Introduction: The Customer as the Basic Unit of Analysis 
 

One of the keys to successfully analyzing a business is getting down to the most basic unit of economic analysis. 
For many consumer-oriented companies, and especially those that rely on a subscription model, the basic unit of 
analysis is the customer. Investors need to determine whether or not current and prospective customers add 
value. The only way to understand customer economics is to break down the analysis into its prime components. 
Call them the leading indicators of customer value, which ultimately drive shareholder value. 
 
Unfortunately, very few companies—even subscription companies—measure customer value well, and the 
metrics they do calculate and share don’t always tell the whole story. As a result, the necessary analytical inputs 
are not always readily available. Further, the current accounting system does a very poor job of revealing the 
difference between a good and bad customer. 
 
For example, consider two companies with the same number of customers, revenue per customer, expected net 
customer growth, and customer acquisition costs. Which company is more valuable? 
 
Most businesspeople intuitively assume these companies have the same value. In fact, the businesses may have 
radically different values based on the customer lifecycle at each firm. In general, research shows that companies 
that have significant customer loyalty are generally more profitable, and hence more valuable, than companies 
that do not. 

3
  

 
This customer-focused approach leads us to the following definition of value:  
 
Value of a business = value per customer x number of current and future customers 
 
In different words, business value is a function of customer economics and the current and future users (market 
size). This equation is simple, but unpacking the essential elements is not.  
 
Further, companies often create incentives that encourage employees to behave in ways that diminish aggregate 
customer value. For example, a company might pay sales representatives based on how many new customers 
they sign up without considering the quality of those customers (i.e., likelihood to leave the service, 
creditworthiness, etc.). The company could inadvertently take on net present value negative customers.   
 
This report offers a framework to analyze businesses through the customer-value lens. In particular, we will cover 
four areas. First we discuss in detail the drivers of value per customer, including customer cash flows, loyalty, and 
acquisition costs. Next we look at ways to size the potential market.  We then look at the issues in managing the 
current customer base. Finally, we point to some deficiencies in our accounting system for evaluating customer-
based businesses.  
 
Exhibit 1 shows a partial list of businesses where analysis of customer economics is important. 
 

Exhibit 1: Customer Economics Businesses 

Wireless communications 
Satellite radio 
Satellite television 
Cable television (analog and digital) 
Broadband communications 
Credit cards 
Home security 
Magazines 
Life insurance 
Internet retailers 
Online brokerage  
Gaming 
Video rental 
Source: LMCM analysis. 
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I. Drivers of Customer Value: It’s All about NPV 
 
First principles in finance suggest we use the net present value (NPV) rule to analyze a customer—the same rule 
we use to judge any financial investment. Customer value is the difference between the present value of the cash 
flows a customer generates over his or her lifetime and the cost to acquire the customer. For instance, a company 
that expects $500 in lifetime cash flow from a customer who cost $300 to acquire adds $200 to its value.
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Customer NPV = PV of lifetime customer cash flows – acquisition costs  
 
Though conceptually very straightforward, the devil of customer value is truly in the details. The realities that lurk 
behind high level terms that the financial community freely slings around—churn, gross adds, net adds, and 
average revenue per user—are often quite complex.  We’ll start by considering the factors that determine 
customer cash flows.  
 
We can disaggregate the present value of lifetime customer cash flows into two main parts: how much cash a 
customer pays per period and how many periods a customer pays. Customer longevity is often associated with 
loyalty.  
 
PV of lifetime cash flows = cash flow per period x number of periods 
 
Let’s start with cash flow per period.  
 
Cash Flow per Period 
 
Generally, the ability to assess the regularity of customer cash flows is a function of the type of relationship. A 
predetermined billing arrangement with the customer—examples include cable, satellite TV, utilities, credit 
cards—often creates steadier and more predictable cash flow streams.
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 This effect is most pronounced with 

subscription agreements. In addition, companies that charge monthly often have good data on customer behavior 
patterns because of the relatively short feedback loop.  
 
In contrast, predicting customer cash flows is much more difficult for transaction-oriented businesses like catalog 
and Internet retailers. These businesses typically comprise a mix of few active customers and many inactive 
customers. Determining customer value for a non-subscription transaction business is inherently more difficult 
than for businesses with more formal or regular customer interaction. 
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When investors think of customer cash flow per period, they generally focus on revenue. But cash flow is the 
difference between revenues and costs (including investments). As a result, a company’s cost structure can 
determine the attractiveness of an incremental customer.  
 
Some industries have a relatively high upfront, or preproduction, costs, which are costs (or investments) a 
company must bear before it can go to market. For example, a company offering satellite television must launch 
satellites in advance of signing up any customers. Businesses with large preproduction costs tend to have 
substantial operating leverage. That is, beyond a “breakeven” number, incremental customers tend to be very 
profitable. 
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High preproduction cost businesses often have a lumpy pattern of investment spending: they need to make 
periodic, large investments to keep up with demand or to remain technologically competitive. In contrast, some 
industries have relatively low preproduction costs, which mean that the economics tend to be consistent across 
the customer base.  
 
Another important issue in judging customer lifetime cash flow is a consideration of the additional goods or 
services a business can offer as it matures. One example is bundling, where a single provider offers additional 
services. Bundling also lowers churn. For example, cable television companies started with analog cable and in 
recent years added digital cable, broadband, and telephony. According to a cable industry spokesperson, 
“Bundles are where cable’s priorities are.”
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Likewise, Amazon.com expanded offerings from books to a multitude of different stores. Indeed, the company’s 
electronics sales recently eclipsed its book sales for the first time. Option theory offers one way to consider and 
value a company’s ability to extend its offerings to existing customers.  
 
Naturally, we cannot model future customer cash flows in a void; we must recognize the role of competition. The 
number of competitors and how they compete are two important variables. Lots of competition generally drives 
returns on capital toward the cost of capital; lower customer prices often drive this economic parity.  
 
The nature of competition also affects customer economics. More cooperative industries allow for attractive 
customer lifetime values and industry-wide returns. Concepts from game theory help judge industry cooperation. 
 
How the Demand-Side Affects Cash Flow 
 
While competition focuses on how effectively companies can supply a good or service, analysts must also 
consider the demand side of the equation: How well does a good or service satisfy the customer? There are two 
dynamics at play. 
 
The first is network effects, which exist when the value of a good or service increases as more people use that 
good or service. An excellent current example is eBay. As the site draws more buyers and sellers, its value 
increases for current and prospective buyers and sellers. Strong network effects increase a customer’s 
willingness-to-pay, and hence can help drive customer lifetime value.
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Nextel’s push-to-talk technology provides a good illustration of network effects and is an important source of 
differentiation for the company. Though not among the three largest wireless providers, Nextel has the highest 
average revenue per user in the industry (see Exhibit 2).  
 

Exhibit 2: Average Revenue per User for Wireless Telephones 

Company          ARPU 
Nextel           $ 69 
Sprint PCS  62 
T-Mobile  55 
Verizon  52 
Cingular  50 
Source: Company published data. 

 
Second is the idea of overshot markets. According to Professor Clayton Christensen, products and services tend 
to improve along a trajectory that has a steeper slope than that of customer needs. Eventually, the product 
becomes too good for the mainstream market—it overshoots. You know a product has overshot the market when 
customers stop paying for additional features or when customers only use a fraction of the features available. Per-
customer revenues are unlikely to grow in overshot markets. 
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Furthermore, overshot markets become susceptible to disruptive innovations—new products that are typically 
cheaper, inferior, and easier to use. When a consumer-based business gets disrupted, customer lifetime values 
tend to plummet. One example in recent years is the airline industry, where value migrated from large, full service 
carriers to low-cost, no-frills carriers. 
 
Now let’s turn to number of periods, which reflects customer longevity. Related concepts include retention rate, 
churn rate, and customer loyalty.  
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The Principles of Churn  
 
Increasingly, companies release churn statistics. A churn rate represents how many customers a company loses 
within a given period. If a company with 100 customers loses 15 during a period, it has 15 percent churn. Exhibit 3 
shows recent monthly churn statistics for various companies. The lower a company’s churn, the higher its 
customer retention and longer its average customer tenure. Customer loyalty normally results in low churn rates.

11 
 

 

Exhibit 3: Churn Statistics for Selected Companies 

(Monthly churn for the quarter ended 6/30/04) 

 
Company    Churn 
XM Satellite Radio  1.1 % 
DirecTV    1.4 
Verizon Wireless   1.4 
Nextel Communications  1.6  
Echostar    1.7 
Sirius Radio   2.1 
Sprint    2.3 
Cox (basic video)   2.6 
Cox (digital video)   4.4 
Netflix    5.6 
Source: Company published data. 

 
Here’s an example of how loyalty can add value. Assume a company has a $100 average acquisition cost, $50 of 
average annual cash flow, and an 8 percent cost of capital. These assumptions allow us to examine the path of a 
customer’s NPV over time. Exhibit 4 shows that an average customer reaches NPV neutral after about 2 ½ years. 
All else equal, loyalty adds value. 
 

Exhibit 4: The Value of Loyalty  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: LMCM analysis. 
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In fact, loyalty can have a profound impact on business. In his seminal book, The Loyalty Effect, Fred Reichheld 
shows that a 5 percentage point improvement in retention rate (a reduction in churn) increases customer NPVs 
more than 75 percent for a host of industries including advertising agencies, auto insurance, credit cards, life 
insurance, and publishing. 
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Reichheld argues that at least two forces significantly boost value. First, companies that retain customers at a 
higher rate either spend less money acquiring new customers than other companies with similar customer growth, 
or grow faster than other companies with comparable customer acquisition spending but higher churn. For this 
reason, two companies with the same net subscriber growth, revenue per subscriber, and subscriber acquisition 
costs can have radically different values.  
 
He calls the second force the “profit-per-customer effect.” 

13 
He argues that the profits from a customer often grow 

as they stay with the company. Drivers of these enhanced profits include: 
 

• Higher revenues. In many industries, customer spending tends to increase over time. This growth 
reflects a greater appreciation of the product line, increased customer buying power, and comfort 
with the purchasing format. The cable companies and Internet retailers are examples. 

• Cost savings. As customers learn about a business, they require less and less help. This is 
particularly true for industries that rely on technology to deliver their goods or services. Expense 
tends to decline as customers understand how the technology works, what products the company 
offers, and how to get the information they need efficiently.  

• Price premium. Loyal customers often pay higher prices for goods or services. This is because new 
customers often come in with price promotion. Also, established customers greatly value the 
service and may be willing to pay a higher price.  

 
Reichheld’s recent work suggests one metric as the best proxy for customer loyalty and growth: the number of 
“net promoters.” According to Reichheld, “the percentage of customers who were enthusiastic enough to refer a 
friend or colleague—perhaps the strongest sign of customer loyalty—correlated directly with differences in growth 
rates among competitors.” 

14 
He provides empirical support for this statement from the airline, Internet service 

provider, and car rental industries.     
 
Disaggregating Customer Behavior 
 
What factors shape customer churn?  A good place to start is customer lock-in and the associated switching 
costs. Lock-in creates costs that customers must bear in order to switch to a competing offering. Exhibit 5 shows 
various forms of lock-in and their associated switching costs.  

 

Exhibit 5: Lock-in and Associated Switching Costs  

 
Type of Lock-In   Switching Cost 
Contractual commitments  Compensatory or liquidated damages 
Brand-specific training  Learning a new system 
Search costs   Combined buyer and seller search costs 
Loyalty programs   Any lost benefits from incumbent supplier 
Network effects   Reduced interaction with network members 
Monopoly    Non-consumption 
Product bundles   More bills, higher price 
Low cost offering   Higher price 
Source: Carl Shapiro and Hal R. Varian, Information Rules (Boston, MA: Harvard Business School Press, 1999), 117 and LMCM analysis. 
Copyrighted material, used by permission. 

 
A recent illustrative case in churn analysis is the introduction of wireless number portability (WNP) in November 
2003. For years, wireless carriers fought against WNP, concerned that it would increase churn. In fact, churn did 
not go up for the national carriers following WNP. A couple of the possible explanations, proactive customer 
service initiatives and pricing, are mild forms of lock-in (better prices elsewhere remains the number one reason 
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people switch carriers). Other factors relate directly to lock-in, including the greater use of bundling and more and 
longer contracts. 
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Commitment to everyday low prices, which derives from a company’s business model, offers another powerful 

form of lock-in. For example, over the years Wal•Mart has consistently passed on some of its scale advantage to 
its customers in the form of lower prices. The company’s motto, “Always low prices. Always.” effectively 
communicates the low-cost pledge. Other companies employing this strategy include Home Depot and 
Amazon.com. The cost advantage lock-in we describe must be for goods and services familiar to consumers. 
 
Segmenting Spenders 
 
As Reichheld’s analysis suggests, customers tend to spend more the longer they stick with a good or service. 
Naturally, however, customers do not behave uniformly. In an attempt to better understand customer behavior, 
McKinsey researchers studied how the spending patterns of customers change. They argue “many more 
customers change their behavior than defect, so the former typically account for larger changes in value.” In fact, 
the cost to save a current customer is often substantially less than the cost to acquire a new one. 
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To quantify these effects, researchers developed two broad customer segments: loyalists, who maintain or 
increase their spending and downward migrators, who spend less over time for a host of reasons. They further 
refine the segments into sub-segments (e.g., emotive loyalists, lifestyle downward migrators).  While the vast 
majority of customers are considered loyalists, consistent with Reichheld’s argument, the ratio of loyalists to 
downward migrators varies by industry. Understanding of a company’s customer loyalty profile can indicate which 
tactics will most likely create value and how a company should prioritize its resources.   
 
Taking Churn with a Grain of Salt 
 
Today, more companies report churn data than ever before. Still, comparing churn rates across industries, and 
often within industries, can be tricky. There are a few reasons for this:  
 

• Average versus actual cohort behavior. Churn statistics are averages, which often belie the pattern of 
cohort behavior. Specifically, for most customer-oriented businesses churn in the initial periods tends 
to be much higher than the lifetime average. (See Exhibit 6.) As a result, customer half-lives are 
generally much shorter than the average churn numbers suggest. Reichheld estimates that the 
pattern of churn can change estimates of cohort customer value by as much as 40 percent.
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• Young businesses. A related point is that investors should judge the churn of emerging business very 
cautiously. With a very high ratio of new subscribers to established subscribers, churn numbers will 
reflect higher-than-average churn rates. In order to get a good sense of churn for an industry, you 
must follow a sufficient number of cohort groups over time.  

• Customer quality. Companies have, and pursue, customers of varying quality. Quality includes 
creditworthiness, use of resources, and spending patterns. Gross customer additions and churn 
statistics rarely offer insight into the quality of the customers moving in and out of the portfolio. Not all 
customers are created equal.  
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Exhibit 6: Constant versus Actual Cohort Defection Patterns   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Frederick F. Reichheld, The Loyalty Effect  (Boston, MA: Harvard Business School Press, 1996), 54. Copyrighted material, used by 
permission. 

 
Elasticity and Churn  
 
One final thought on the present value of cash flows: relatively stable cost per user and acquisition costs—valid 
assumptions for businesses with mostly variable costs—create a tradeoff between revenue per period and churn. 
Specifically, the higher the per-period revenue a company enjoys, the higher the churn it can withstand, all else 
equal. This tradeoff allows companies to understand customer elasticities and provides opportunities to maximize 
value through the price/churn tradeoff.  
 
Here’s an example (the numbers are similar to those of a real company). Say a company has a $36 subscriber 
acquisition cost, charges $20 a month, has roughly $12 dollars in monthly per-customer costs, and keeps its 
customers for 12 months on average. This business has an average customer NPV of $60. 
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$60 = [($20-12)*12] - $36 
 
We can now look at the tradeoffs between monthly revenue and churn that maintain the $60 customer NPV (see 
Exhibit 7).  The company should seek to price the product where it optimizes the tradeoff between revenue and 
churn. 
 

Exhibit 7: Tradeoffs Between Revenue and Churn  

 
Revenue per Month  Number of Months 
            $18    16.0 
     19    13.7 
  20    12.0 
  21    10.7 
  22     9.6 
Source: LMCM analysis. 
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Nextel Communications provides a real-world example. While the company’s customers that work in government 
have lower-than-company-average revenue per user and higher-than-average acquisition costs, very low churn 
allows them to rank among the company’s most profitable customers on a NPV basis.  
 
Now lets take a look at the second part of our customer NPV equation, acquisition costs. 
 
Acquisition Costs 
 
Companies incur costs to acquire a new customer. Most of the costs are fairly visible—advertising, hardware 
subsidies, installation costs, commissions, and sales force costs. Other less obvious costs might include new 
store opening costs and senior management time.  
 
Early on, measuring acquisition costs tends to be reasonably straightforward. For example, the ratio of marketing 
costs to new subscribers might provide a reasonable proxy for per customer acquisition costs. Investors should 
not evaluate acquisition costs in isolation, but rather in close conjunction with estimates of lifetime cash flows. 
Customer NPV ultimately drives value. 
 
A comparison between cable and satellite television service—rough substitutes for one another—illustrates this 
point. Companies must incur three basic costs to deliver these services to customers: central office costs, the 
connection to the home, and the equipment on the customer’s premises. While central office costs are 
comparable, cable companies centralize their network intelligence, and hence their central offices have more 
intelligence than those of satellite. Connection to the home costs much more for the cable company, as laying 
cable is more onerous than beaming a signal. Finally, the equipment on the customer premises is a larger cost for 
the satellite company. However, the satellite equipment provides more intelligence.  
 
While competitors, these businesses are very different. Because net property, plant and equipment per subscriber 
costs are greater for cable than satellite, the satellite companies have a much higher fixed-to-variable cost ratio. 
However, the cable plant, while expensive, offers substantial optionality. Cable companies can effectively offer 
multiple services—analog cable, digital cable, broadband, telephony—while satellite offerings will be more limited. 
 
Although customer acquisition costs are much higher for satellite companies than cable companies, their average 
revenue per user is comparable; incremental costs are less for new subscribers, and churn is measurably lower 
than that for cable. Higher satellite acquisition costs are an artifact of network design, which investors must 
consider in judging customer value. Today, these variables lead the market to place a higher value per subscriber 
on cable companies than for their satellite competitors.       
 
Acquisition Cost Trends 
 
Absolute acquisition costs are clearly important, but also critical is the trend in these costs. Generally speaking, 
there are two countervailing forces.  
 
First, acquisition costs tend to rise as an industry matures and companies compete for late adopters. Since the 
spending patterns of later adopters are often not as good as earlier adopters, companies must make diligent 
spending decisions when the industry reaches maturity. 
 
On the other hand, if a customer business benefits from network effects, it can actually see acquisition costs 
decline as it gains share. (See Exhibit 8.) Typically, multiple networks compete for customer attention, but once 
one company gets ahead, customers want to join that network precisely because others already have.  
 
A powerful example is eBay. As CEO Meg Whitman told The Wall Street Journal, “you see that we’re spending 
less than $10 to acquire each new customer. The reason is that we are being driven by word of mouth.” 
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Network effects drive customer NPV by increasing revenue while lowering acquisition costs.  
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Exhibit 8: Network Effects and Declining Acquisition Costs  

 

 

 

 

 

 

 

 

 
 
 
Source: Jeffrey Williams, Renewable Advantage (New York: Free Press, 1999), 94. Copyrighted material, used by permission. 

 
A final thought. If M&A deals are close to NPV zero on average, then the value of a deal in a mature industry is a 
reasonable proxy for value per subscriber.  
 

II. Market Size: How Many Customers? 
 
Now that we’ve addressed the drivers of customer net present value, we turn to the second determinant of 
business value: the number of customers. A thoughtful valuation model requires a useful framework to evaluate 
how many customers a good or service will likely attract and how quickly the customers will accept the offering.    
 
Get a job 
 
Research suggests that the vast majority of new products fail. One reason for the high failure rate is that 
marketers typically segment markets by product type, price point, or demographics. The attributes that define 
these delineations, according to Christensen and co-author Michael Raynor, do not get to the real reason 
customers purchase a good or service. Customers, they argue, “hire” a product to do a specific “job.” When 
customers perceive a job that they need done, they look around for a product that they can hire. Christensen and 
Raynor argue that “the functional, emotional, and social dimensions of the jobs that customers need to get done 
constitute the circumstances in which they buy.” 
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Therefore the circumstances, or jobs, customers face are the proper unit of analysis in this model. Most 
companies do not think this way and certainly do not collect data this way. Christensen and Raynor argue that the 
likelihood of new product success tumbles when a company assumes that the customer structures the world in 
the same way that the company aggregates data at corporate headquarters.  
 
Investors should judge a new product or service’s likelihood of success based on a detailed assessment of 
whether customers will hire it to do the job.  
 
Quantifying diffusion patterns: the Bass model 
 
Substantial empirical evidence shows that new products or services tend to diffuse following S-curve pattern. 
(See Exhibit 9.) In the late 1960s Professor Frank Bass introduced a diffusion model that assumes that two types 
of communication channels influence a potential adopter: mass media and word of mouth.
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 Early in the diffusion 

process, mass media plays a relatively important role, but word of mouth takes on much more relative 
significance during the bulk of the adoption process. 
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Exhibit 9: New Product Diffusion Often Follows an S-Curve  

 

 

 

 

 

 

 

 

 

 

Source: LMCM. 

 

The simple version of the Bass model relies on three parameters: the coefficient of innovation, which captures 
mass-market influence (p); the coefficient of imitation, which captures interpersonal influence (q); and an estimate 
of the number of eventual adopters (m).
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 Studies of many industries show that the coefficient of imitation is 

significantly larger than the coefficient of innovation.  
 
The Bass model proves reasonably robust in tests. For example, the model generated high correlations in 
predicted and actual numbers of new adopters during the diffusion period. It also provided accurate estimates of 
the number of peak adoptions. Finally, the model shows good ability to predict long-term diffusion patterns.
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Investors can use the model in a couple of ways. One approach is to estimate product potential based on actual 
parameters from past diffusions. For instance, an investor who estimates that digital video recorders are likely to 
diffuse in a similar way as DVD players can use DVD diffusion parameters.  
 
Alternatively, investors can start with a company’s stock price and some sense of the customer NPVs and 
determine the subscriber number and pace of subscriber growth the market anticipates. An investor can then 
compare the imputed parameters with empirical results to judge the likelihood of achieving the parameters.   
 
Bass offers a satellite television case study that shows the first approach. 

24 
In 1992 Bass forecasted the number 

of satellite television subscribers for 1999 using management guidance. In the model he assumed that (m), the 
number of eventual adopters, was 16 percent of homes with television sets and (p) and (q) coefficients similar to 
cable television in the 1980s (roughly .10 and .06, respectively). The model predicted 9.4 million adopters in 1999; 
in fact, the actual number was just under 10.0 million. (See Exhibit 10.) 
 

Exhibit 10: Bass Model Predictions of Satellite TV Subscribers  

 
Year           Forecasted Subscribers  Actual Subscribers 
1995   0.875    1.150 
1996   2.269    3.076 
1997   4.275    5.076 
1998   6.775    7.358 
1999   9.391    9.989 

Source: Frank M. Bass, “DirecTV: A Case History of Forecasting,” 1999. Copyrighted material, used by permission. 

 
For a simple version of the model and a host of examples, see http://www.andorraweb.com/bass/. Software and 
other valuable resources are available at http://www.basseconomics.com/BE/Modules/About/Research.aspx. 
 
Once an industry reaches full penetration, the value per customer that the stock price embeds and the lifetime 
customer value should converge.  
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III. Managing the Customer Base: Considering the 80/20 Rule 
 
So far we dwelled mostly on customer acquisition issues. What about more mature industries, where companies 
already have lots of customers? For these companies, managing the customer base is key. 
 
A customer-based business’s value is simply the present value of cash flows from current and future customers. 
While an average value per customer calculation is straightforward (e.g., market capitalization/subscriber) and 
widely used, it doesn’t reflect that today’s customers typically have a wide range of attractiveness—from great 
value-creating customers to value-destroying customers. (See Exhibit 11.) Often, companies do not know which 
customers create or destroy value. Too often a company’s perceived best customers turn out to destroy the most 
value.

 25
  

 

Exhibit 11: Customer Profitability Chart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Larry Selden and Geoffrey Colvin, Angel Customers & Demon Customers (New York: Portfolio Books, 2003), 57. Copyrighted 
material, used by permission. 

 
To disaggregate the averages companies must look at the economic profit of each of their customers or customer 
segments. Economic profit compares the customer’s cash flows to the cost of servicing the customer. While most 
companies have a firm grasp on aggregate customer cash flows, they have only a vague sense of the fully 
allocated customer costs.  
 
When companies properly calculate customer economics they often find a variation of the 80/20 rule applies: 20 
percent of the customers generate 80 percent of the economic profit. In many cases, the numbers are much more 
extreme. In their book, Angel Customers & Demon Customers, Larry Selden and Geoff Colvin note a retail bank 
found that 17 percent of its customers accounted for 93 percent of the profits and that a major software maker 
determined that only 2 percent of its customers were profitable. 
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Some companies use customer profitability data to more aggressively manage their customers. This means 
treating unattractive customers differently (e.g., like raising prices or refusing service) and paying more attention 
to attractive customers. The most difficult part of this process is reorienting customer value propositions to 
simultaneously satisfy customers and improve profitability. Most companies cannot overcome organizational 
hurdles to implement such changes.  
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However, some industries are early on in the process, including some credit card companies and retail banks. 
Here are some other examples: 
 

• Wireless phone service providers like Verizon Wireless and Nextel Communications have active 
programs to improve customer profitability. Tools include churn prediction models that allow the 
companies to determine when a customer is likely to leave and models to identify which customers 
are likely to take offers. These models allow wireless companies opportunities to communicate with 
customers at key times, hence reducing churn and increasing value. 

27
 

 
• Consumer electronics retailer Best Buy estimates up to 20 percent of its customers are 

unprofitable. As a result, the company identified profitable customers (they have nicknames for 
some groups—the suburban mothers are “Jills” and the upper-income men are “Barrys”), trained its 
sales staff, and reconfigured roughly fifteen percent of its stores to better tailor to their needs. 
According to Best Buy CEO Brad Anderson, the pilot stores are “clobbering” the conventional 
stores, with twice the rate of same-store sales and higher close rates. Best Buy expects to roll out 
the customization program to the rest of their stores over the next three years. 
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• Since joining Harrah’s Entertainment, former Harvard Business School professor and current CEO 

Gary Loveman has driven to use customer data to better manage the business. With a 
transactional data base over 300 gigabytes large, Harrah’s can now trace over three-quarters of its 
revenues to specific gamblers. One of the early surprises was that 26 percent of the gamblers that 
visited Harrah’s generated over 80 percent of the revenues. The casino found that high rollers, 
historically coveted, are often unattractive customers. Harrah’s now calculates customer value 
broadly and proactively encourages its best customers to come back while disincentivizing 
unattractive gamblers. 
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We expect to see more and more companies use customer NPV techniques to manage their businesses. 
Success will bring higher cash flows and ultimately a higher stock price. But most companies are not organized to 
measure or manage customer lifetime value today, and one reason for that is our current accounting system.  
 

IV. Accounting for Customer Value 
 
In the mid 1990s, the Securities and Exchange Commission (SEC) charged that America Online, Inc. (AOL) 
violated generally accepted accounting principles by amortizing instead of expensing membership acquisition 
costs. According to the SEC, AOL’s fiscal 1995 loss would have been $98 million instead of the reported $21 
million loss and fiscal 1996’s $62 million in earnings would have been a $175 million loss. 

30
 

 
By amortizing membership acquisition costs (over a 24-month period in fiscal 1996), AOL definitely changed its 
accounting results. But how the company accounted for its marketing outlays did not affect the basic unit of 
analysis—customer NPV. 

31
 The central question for AOL shareholders has not changed: is the present value of 

customer lifetime cash flows greater than the cost to acquire the customer? If so, grow.  
 
The goal of an investor is to find stocks where the stock market is likely to revise the embedded expectations for 
future financial performance. For long-term oriented shareholders, the expectations that matter surround the 
present value of a company’s free cash flows. For customer-centric businesses a firm grasp of customer 
economics—the basic unit of analysis—is essential to maximizing the likelihood of successfully anticipating an 
expectations revision.   
 
In summary, customer NPVs are rarely static:  
 

• Customer revenues may vary based on the type of business 
• Levels of customer service (and hence cost) differ from customer-to-customer 
• There are trade-offs between churn and revenue 
• A company’s cost structure (level or preproduction costs) can shape the value of an incremental 

customer 
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• Acquisition costs can rise or fall given a business’s maturity and the degree to which network 
effects exist 

• Churn is an unreliable measure for young companies because the ratio of new customers to current 
customers is too high 

• Judging the potential market size and how rapidly an industry will saturate the market is tricky 
 
In order to facilitate analysis, analysts can think of three phases of a customer-based business lifecycle (see 
Exhibit 12) based on where the industry is in the diffusion process:  
 

• Phase I. In the early stages of industry development, churn data are not very reliable but gauging the 
market potential and the industry’s cost structure (i.e., preproduction costs and the ratio of fixed to 
variable costs) is critical. Customer retention and managing the customer base are of little importance. 
Satellite radio is a good example of a phase I industry. 

• Phase II. In the middle phase, churn data become more reliable, value per subscriber figures to 
moderate, and companies must strike a balance between customer acquisition and customer 
retention/management. Satellite television is now in phase II.  

• Phase III. Once the industry matures, churn data are reasonably reliable and customer retention and 
management becomes paramount. Here companies must understand the value of the customer base and 
tailor offerings to maximize value. Customer acquisition issues become less relevant to value. Basic cable 
television is in this phase.  

 

Exhibit 12: The Analytical Focus for Customer Businesses 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: LMCM analysis.  

 
That customer NPVs are not clear-cut does not mean an investor should abdicate responsibility for understanding 
and assessing the key drivers. Very little in business is clear, and what is clear is rarely a source of excess 
returns for an investor.   
 
Conversations with Legg Mason Capital Management analysts were especially helpful in guiding this analysis. 
Special thanks goes to Randy Befumo, Scot Labin, Brian Lund, Mark Niemann, and Dale Wettlaufer.  
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