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M&M on Valuation
For the great enemy of truth is very often not the lie—deliberate, contrived and
dishonest—but the myth—persistent, persuasive, and unrealistic. Too often we
hold fast to the clichés of our forebears. We subject all facts to a prefabricated
set of interpretations. We enjoy the comfort of opinion without the discomfort of
thought.
John F. Kennedy
Yale Commencement Address, 1962 1
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•

•
•
•

Price-earnings (P/E) multiples are by far the most popular valuation metric on
Wall Street. Yet most investors don’t clearly understand what a priceearnings multiple implies about a company’s future financial performance, or
how a company’s price-earnings multiple will likely change over time.
We offer an analytical bridge between valuation multiples and sound
economic reasoning.
The role of growth in valuation is completely contingent on a firm’s return on
capital.
The key for an investor is to anticipate expectation revisions.
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Introduction
Price-earnings (P/E) multiples are by far the most popular valuation metric on Wall Street. A recent academic
study found that 99.1 percent of analyst reports mention some sort of earnings multiple, and less than 13
percent provide any variation of a discounted cash flow model. 2 Still, most investors don’t have a clear sense
of what a price-earnings multiple implies about a company’s future financial performance, or how a company’s
price-earnings multiple will likely change over time.
The widespread use of relative multiples often compounds the problem. Investors frequently justify their
valuation conclusions with apples-to-oranges comparisons of businesses with very different economics.
Multiples are ubiquitous but remain, on balance, poorly understood.
In this short piece, we offer an analytical bridge between earnings multiples (and multiples of any kind) and
sound economic reasoning. We then discuss the role of relative multiples and finish with a brief discussion of
the importance of price-implied expectations in valuation.
One of the investment industry’s all-time great thinkers, Marty Leibowitz, covered many of these topics in a
series of papers and monographs over the past 20 years (much of this work was in collaboration with Stanley
Kogelman). These articles have been compiled for Leibowitz’s new book, Franchise Value: A Modern
Approach to Security Analysis (New York: John Wiley & Sons, 2004), which we recommend highly for readers
who want to delve into this valuation topic in more detail.
M&M: Melt it into Your Head
One sound and intuitive place to start to understand price-earnings multiples is Merton H. Miller and Franco
Modigliani’s seminal 1961 paper, “Dividend Policy, Growth, and the Valuation of Shares”. In the section that
demonstrates the theoretical equivalence of various valuation approaches, they show that an investor can
express the value of a company in two parts: 3
Value = steady state value + future value creation
We can further define each of the terms in the right-hand side of the equation:
Steady state value = Net operating profit after tax (normalized) + cash and non operating assets
Cost of capital
And:
Future value = Investment * (Return on capital – cost of capital) * Competitive advantage period
Cost of capital * (1 + cost of capital)
According to Miller and Modigliani (M&M), this formula “has a number of revealing features and deserves to be
more widely used in discussions of valuation.” What are these features, and how can they inform our valuation
discussion? Here are some of the applications:
•
•
•
•
•

The formula allows you to disaggregate a price-earnings multiple into a commodity component and
a franchise component.
Return on invested capital’s central significance in valuation becomes immediately clear.
The formula reveals the magnifying impact of growth—for better or worse.
The equation illustrates the proper precautions in using relative valuation metrics.
The formula offers a very handy guide for assessing the expectations in a stock.

Let’s take a look at these features in some more detail.
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Disrobing the Price-earnings Multiple Part I: The Steady State Value
The steady state value equals a business’s worth if it doesn’t create additional value and maintains its
normalized earnings. 4 Note that the steady state says nothing about corporate growth, it only assumes the
incremental investments will earn the cost of capital. Companies can and do grow earnings per share without
creating shareholder value. This term allows us to calculate a steady-state price-earnings multiple: 5
Steady state price-earnings multiple =

1
.
Cost of capital

If we assume an 8 percent cost of capital—a 4 percent risk-free rate plus a 4 percent equity risk premium—the
steady state price-earnings multiple is 12.5 times. The market expects any company with a P/E multiple above
12.5 to create future value. If a company has a P/E multiple at or below 12.5, the market either assumes no
value creation or anticipates that future value creation will not offset a decline in the current base business.
We can also think of the steady state P/E as a commodity multiple, the level all companies reach at the end of
their life cycle. Life cycle theory suggests that companies earning a return above the cost of capital will attract
competition, eventually driving industry returns to the cost of capital. Over time, economic forces push
multiples down to a commodity, or steady state, level. 6
Exhibit 1 shows how the warranted P/E for a company changes over time. In this theoretical example, the
company’s year 1 return on invested capital is 56% and the earnings growth rate is 25%. We then fade both
the returns (from 56% to an 8% assumed cost of capital) and growth (from 25% to 5%) over 25 years. Note
the warranted P/E is close to 70 for high growth, high return businesses.
Exhibit 1: Multiple Reversion to the Mean
P/E Reversion to a Commodity Multiple
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Source: LMCM.
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Of course, we can’t assume all businesses will maintain their normalized earnings. For instance, we know
fewer people in the U.S. are smoking and consumers will continue to migrate from traditional to digital
photography. We can adjust the steady-state model for a declining business using a variation of the Gordon
growth model. A negative growth rate lowers the value of the numerator and increases the rate at which we
capitalize the cash flow: 7
Modified steady state value = Net operating profit after tax (1 + growth)
Cost of capital - growth
The last, obvious point here is that companies trading near a commodity multiple with a stable base business
and reasonable prospects for future value creation are good candidates for purchase.
Disrobing the Price-earnings Multiple Part II: Value Growth Opportunities
At the time of this writing, the S&P 500’s P/E is about 17.0 based on consensus 2005 estimates. If the formula
applies, 25 percent or more of the market’s value comes from future value creation. What are the key issues in
thinking about future value creation?
An examination of the equation’s second term, which Leibowitz calls the “franchise value”, reveals three key
drivers:
•
•
•

The spread between the return on capital and the cost of capital
The magnitude of investment
How long a company can deploy capital at positive spreads

When investors and corporate managers think about valuation, they often start with growth. But the first of
these drivers shows why this emphasis is totally misplaced. If a company earns exactly the cost of capital on
incremental investment, the second term of the equation collapses to zero and the appropriate valuation is the
commodity P/E. If a company earns excess returns, the second term is positive and the company will create
shareholder value. Finally, if a company earns below the cost of capital, the second term detracts from value,
and the company will trade below the commodity P/E.
The role of growth in valuation completely depends on a firm’s economic returns. Importantly, companies can
grow earnings per share without generating returns in excess of the cost of capital. 8 Proper valuation
considers the return spread first, and the magnitude of the investment, or growth, second. (See Appendix B for
a discussion of current trends.)
Miller and Modigliani make this point clearly in their paper:
The essence of “growth,” in short, is not expansion, but the existence of opportunities to invest
significant quantities of funds at higher than “normal” rates of return.
Exhibit 2 illustrates this point. The columns of the table are different return on invested capital levels, and the
rows are varying growth rates. The body of the table contains the P/E’s that fall out of the return and growth
relationships.
The table shows three fundamental principles. First, a company earning its cost of capital will trade at a
commodity P/E multiple, irrespective of its growth. Second, companies earning excess returns trade at
premium P/Es, and growth strongly amplifies the benefits of high returns. Finally, companies earning below
the cost of capital trade at low multiples.
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Exhibit 2: Return on Invested Capital

Earnings Growth

Return on Invested Capital

4%

8%

16%

24%

4%

6.1x

12.5x

15.7x

16.7x
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1.3

12.5

18.1

20.0

8%

NM

12.5

21.3

24.2

10%

NM

12.5

25.5

29.9

Assume all equity financed; 8% Cost of capital; 20-Year
forecast period
Source: LMCM.

Return on invested capital (as we define it here) also represents the maximum sustainable growth rate for a
business excluding external financing. 9 Typically, high-return investment opportunities are scarce, not capital.
The idea of sustainable growth shows why a capital-efficient business deserves a higher valuation multiple
than a lower-capital efficiency business at a given growth rate.
While clearly sound in theory, Exhibit 2 also applies in reality. In Exhibit 3, we took over 2,600 U.S. companies
and ranked them on CFROI® by quartile (columns). We then cross-ranked the CFROI quartiles by expected
earnings growth rates (rows). Each resulting multiple is the median P/E of the companies that fall into that cell.
For example, the companies in the highest CFROI quartile but lowest EPS growth quartile (upper right hand
corner) have a median P/E of 18.6, while the highest growth companies in the same CFROI quartile (bottom
right hand corner) have a P/E of 22.3. As theory suggests, higher growth adds value for high return
businesses and detracts value for low return businesses. Further, multiples rise for a given growth rate as
returns rise: the three columns on the right represent businesses earnings above the cost of capital. 10
Exhibit 3: Returns, Growth, and P/E Multiples: Empirical Results

Cash Flow Return On Investment
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®

Source: CSFB HOLT, LMCM. CFROI is a registered trademark in the United States of Credit Suisse First Boston or its subsidiaries or
affiliates.
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The textbook definition of return on invested capital divides an income-statement-derived earnings numerator
(typically net operating profit after tax) by a balance-sheet-based denominator. An investment is a current
outlay today with the expectation of a future financial return. Historically, most of the investments companies
made, like capital equipment and inventory, went on the balance sheet. However, as we shift more towards a
service and knowledge economy, many of the investments companies make, like R&D or training, show up on
the income statement. To assess future returns accurately, investors must consider all investments,
irrespective of where they show up in the financial statements.
The final driver of franchise value is the sustainability of excess-return investment opportunities. As we noted
earlier, economic forces drive the return on invested capital down to the cost of capital over time. This return
reversion is well documented empirically. 11
A central task for an investor is to assess how long a company earning above its cost of capital can continue
to find productive investment opportunities. Stock prices often reflect ten to twenty years of value-creating
cash flows. Competitive strategy analysis is particularly useful in this effort.
Relative and Comparable Multiple Valuation
A Barron’s columnist recently suggested that a Wall Street analyst had won his “devoted admiration” with the
simple proclamation, “We think Amazon.com is a retailer.” Why was this seemingly innocuous statement so
pleasing? Because, “I have been patiently waiting for the day when Wall Street ends this nonsense of giving
blue-sky premiums and special treatment to Internet-era darlings, including, but not limited to, Amazon.” 12
The implication of this thinking is that since Amazon sells stuff, investors should value it like other companies
that sell stuff. This simplistic thinking, while pervasive, is flat wrong.
As Exhibit 2 demonstrates, company valuation should not be based on what the company does, but rather
what its economics look like. With rare exception, valuation disparities between companies within the same
industry reflect legitimate differences in expected return on invested capital and growth. Cheap companies
within an industry peer group often deserve to be cheap.
When considering comparable-multiple valuation, investors must look beyond the business attributes (they sell
stuff) and focus on the business circumstances (what returns they earn and growth they promise). Investors
must carefully describe the economic profile of a company before they can intelligently start the valuation
process.
The same thinking applies to considering where stocks trade relative to their historical multiples. Life cycle
theory tells us that the economic grim reaper—the commodity P/E—will eventually greet all companies.
Reversion to the mean implies that the commodity P/E exerts a gravitational pull on companies. That said,
some companies figure out ways to structurally improve their returns on capital—often through better balance
sheet management.13 Historical P/Es do not help investors when a company’s underlying economics change.
Pundits often compare today’s market P/E to past P/Es to divine whether or not the market is attractive. But
for market averages to be comparable over time, the statistical properties of the population must be the same,
or stationary. If the population’s properties change over time, the data are nonstationary and all bets based on
comparisons are off (or should be).
Theoretical and empirical analysis of P/E ratios for the market suggests nonstationarity. Research of the past
125 years shows no statistically significant relationship between a P/E ratio at the beginning of the year and
the subsequent 12- and 24-month returns. 14 The three main drivers of P/E nonstationarity for the market are
the role of taxes and inflation; changes in the composition of the market; and shifts in the equity risk
premium. 15
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The Expectations Approach
One important point about this discussion: a company’s stock price reflects a set of expectations about future
financial performance. Low multiples generally reflect low (and justified) expectations and high multiples often
indicate lofty expectations. An investor must anticipate expectation revisions.
There are three steps to an expectations process. The first is to understand where expectations are today.
Using a metaphor of a high jumper’s likely success, this step determines the bar’s current height.
If a company trades at a P/E above the commodity level, this assessment requires understanding the market’s
expectations for future return on invested capital, growth, and sustainability. Reverse engineering the stock
price using a discounted cash flow model and consensus estimates is a good start.
The second step is to determine “how high” the company can jump, or whether or not it is likely to exceed
embedded expectations. This requires financial and strategic analysis.
The final step is to make a buy, sell, or hold decision. Using a range of possible value outcomes and
probabilities, an investor can calculate an expected value. Stocks trading at a discount to expected value are
attractive, but the amount of the price discount to expected value and how long it takes for the value-to-price
disparity to close ultimately determine excess returns.
Value Investing and Value Creation
When taken together, the value equation and the expectations approach make it clear why distinctions
between value and growth investing are vacuous. Growth considered in isolation is indeterminate; an investor
needs first to understand returns on invested capital. Expectations investing shows that what matters is not
the absolute level of today’s implied performance but rather where expectations will move.
Classic value investors seek to arbitrage the difference between price and value. Often, they find their
portfolios filled with justifiably cheap business that earn returns on capital near or below the cost of capital. We
call these investors value traders.
Ideally, value investors can find businesses with prices below value where the value will increase over time.
This value increase comes as management successfully deploys capital at attractive returns and fends off the
migration to the commodity P/E multiple. In this case, value creation for the investor compounds in two ways—
as the price to value gap narrows and as value grows.
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Summary
Often what passes as valuation is the simple application of historical or relative multiples without full
consideration of what a multiple means. Breaking down a valuation, as Miller and Modigliani did over 40 years
ago, provides critical insights into what drives corporate value and hence valuations.
Here are three of the errors we see most often:
•

•

•
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Focus on growth instead of returns. Both companies and investors generally consider growth an
absolute good. Indeed, a substantial part of corporate executive compensation still hinges on earnings
growth. The value equation shows clearly that growth is only an amplifier—and can work for you or
against you.
Comparisons of companies based on their attributes (industry) instead of their circumstances
(economic model). History is filled with companies that lost out to disruptive technologies. In many of
those cases, the disruptive business learned to make money at a lower price point—often as the
result of more efficient balance sheet utilization. Comparing companies to industry peers frequently
doesn’t properly take into consideration returns and growth.
Use of historical multiples. Historical multiples only apply when the economic circumstances (both
macro and micro) are unchanged. As a company loses its economic franchise, its multiple will drift to
the commodity level. In some instances, companies do figure out ways to improve returns or extend
their period of excess returns, both leading to higher multiples than history would indicate.
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Appendix A
This short appendix makes two main points. First, valuation does not change in the face of rising rates unless the
real (inflation-adjusted) discount rate and/or the real growth rate change. Substantial evidence suggests that
these rates are very sticky over time in the aggregate. But investors must exercise judgment for an individual
company.
Second, investors tend to be very poor at adjusting their earnings growth rates to reflect inflation. Generally,
investors take recent inflation rates and extrapolate them. Modigliani and Cohn forcefully argued this point 25
years ago, and Campbell and Vuolteenaho reiterate the point in a current paper. 16
Valuation and rate changes
A logical starting point is to show that you get the same value if you model a financial asset on a real or nominal
basis.
Assume a firm and the following conditions: 17
Distributable earnings =
Growth next 3 years (real) =
Growth beyond 3 years (real) =
Ten-year note =
Equity risk premium =
Beta =
Expected inflation =

$100
5%
3%
4.75%
4%
1.0
3%

What are the growth rates?
Real
First 3 years
5%
3 years +
3%

Nominal
(1.05)*(1.03) – 1 = 8.2%
(1.03)*(1.03) – 1 = 6.1%

What are the discount rates?
Real
(1.0875/1.03) – 1 = 5.58%
What are the cash flows?
Year
1
2
3

Nominal
4.75% + 1*(4.0%) = 8.75%

Real Cash flow
105.0
110.3
115.8

What are the terminal values?
Real
115.8*(1.03)/(0.558 – 0.03) = $4,617

Nominal Cash flow
108.2
117.0
126.5

Nominal
126.5*(1.061)/(.0875 - .0601) = $5,045

What are the present values?
Real
105/1.0558 +
110.3/(1.0558)2 +
(115.8 + 4,617)/(1.0558)3
= $4,219
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Nominal
108.2/1.0875 +
117.0/(1+1.0875) 2 +
(126.5 + 5,045)/(1+1.0875)3
= $4,219
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The main message is the importance of consistency in matching cash flows with discount rates when you model.
Provided you feel real growth rates haven’t changed (i.e., the company can price its goods or services at the rate
of inflation) a change in nominal discount rates due to inflation will not change value.
Broadly speaking, rising rates are consistent with rising earnings growth rates.
The Inflation Illusion
In 1979, Modigliani and Cohn claimed stock market investors are subject to “inflation illusion.” Specifically, they
argued stock market investors fail to understand the effect of inflation on nominal growth rates. Rather, they
extrapolate historical nominal growth rates even in times of changing inflation.
Recognizing this tendency, investors must remain very careful to make sure cash flows and discount rates are
consistent.

mmauboussin@lmfunds.com
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Appendix B
Level of investment and return on invested capital form two of the three drivers of future value. What’s going on
today is interesting on both counts.
First, let’s look at the investment side. Corporate investment spending today is well below historical levels as a
percentage of cash flow and depreciation. (See Exhibit 4.) Three factors help explain why corporate chieftains
currently have tight purse strings.
Exhibit 4: Purse Strings Remain Tight
Exhibit 2: Purse Strings Remain Tight Public Companies

Capital Spending-toGross Cash Flow

100

Rat ios of Capital Spending-to-Gross Cash Flow and Depreciation 1
1955 Through M id-December 2004

90

2.8
2.6
2.4
2.2

80

2.0
1.8

70
60

1.6
1.4

50

Capital Spending-toDepreciation

%

1.2
1.0

40
55 58 61 64 67 70 73 76 79 82 85 88 91 94 97 00 03
-to-Gross Cash Flow

-to-Depreciation

Source: Corporate Reports, Empirical Research Partners Analysis. 1 Largest 1,500 stocks, data smoothed on a trailing six-month basis.
Copyrighted material, used by permission.

First, there was a period of overinvestment in the late 1990s. Second, the government has placed regulatory
burden on companies, prompting companies to turn inward. Finally, there has been a lack of confidence due to
economic, regulatory, and political uncertainty.
As a result, corporate balance sheets are the strongest they have ever been. There is evidence, though, that
executives are more actively deploying capital, including an uptick in M&A activity.
Next, consider the return side. Following a return boom in the late 1990s and a bust in the early 2000s, corporate
returns are now approaching all-time highs again. (See Exhibit 5.) These high returns likely reflect the judicious—
or perhaps timid—capital deployment in recent years. Corporate America is earning well above its cost of capital.
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Exhibit 5: Aggregate CFROIs and Discount Rates (1986-2004)
Aggregate CFROIs & Discount Rates
usa
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Source: CSFB HOLT. Copyrighted material, used by permission.

What’s next? Companies are now turning their attention to capital deployment. Possible outcomes include a
boost in M&A activity, a further recovery in investment spending, and a more concerted effort to return cash to
shareholders via dividends and share repurchases.
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Contrarian Investing:
The Psychology of Going Against the Crowd
Michael J. Mauboussin

Excerpts from a presentation given to the Greenwich Roundtable, February 24, 2005
Good morning. In addressing this morning’s topic, I’d like to make three points:
•

First, I will try to define what contrarian investing means; at least I’ll try to offer one way
to think about it. This part will define one of the hardest parts of investing and one of
the most common errors: a failure to distinguish between fundamentals and
expectations.

•

Second, I’ll spend a few moments on market efficiency, a terribly important issue that
most active managers don’t seem to think about much. This section will propose some
ideas on how and why markets are efficient, which will lead us to a discussion of how
and why markets periodically become inefficient.

•

Finally, I’d like to touch on why it’s so hard to be a contrarian investor. I will argue that
there are two types of constraints: institutional and psychological. Clearing either one of
these hurdles is difficult for an investor; clearing both is nearly impossible.

mmauboussin@lmfunds.com

What the Game is About
When I consult my dictionary, a contrarian is “one who takes a contrary view” with contrary
defined as “being not in conformity with what is usual or expected.” Basically, a contrarian runs
against the crowd.
Let me start with an obvious statement: the simple act of being a contrarian will make no one
rich. In fact, conforming generally makes the most strategic sense. If you’re in a movie theatre
that catches on fire, you’d be best served to run out of the theatre in contrast to the contrarian
tack to run into the theatre.
This point may seem trivial, but it has very deep-seated psychological roots. Many survival
strategies in the animal kingdom rely on cooperation. One simple example is flocking—schools
of fish, or flocks of sparrows, act in unison to minimize the threat of a predator.
If being different—not conforming—is not the sole goal, what should the aspiring contrarian
focus on? Here I turn to a common sense distinction that I would argue is the single most
common error in the investment business: failure to distinguish between the fundamentals of
the situation (for example, the fundamentals of a company in the case of stocks) and the
expectations reflected in the asset price.
Horse racing provides a good metaphor for this distinction. There are two issues: how well the
horse will likely run—to figure out the fundamentals you’d look at the horse’s record, the stable
it came from, the jockey, the track conditions, etc.—and the expectations, which show up as the
odds posted on the board.
Evidence shows that horse racing is a pretty efficient market. To quote a study by Professor
Ray Sauer on the topic, “prices set in these markets, to a first approximation, are efficient
forecasts of outcomes.” 1
Legg Mason Capital Management

A contrarian investor focuses not only on the general sentiment, but more importantly on how that sentiment can
lead to disconnects between fundamentals and expectations.
To continue with the horseracing theme, I’d like to read a quotation from Steven Crist, now Chairman of the Daily
Racing Form and for many years the New York Times reporter covering horse racing. Crist contributed a chapter
to a book called Bet with the Best. Crist’s 13-page chapter “Crist on Value” is fabulous reading and stacks right up
against Warren Buffett and Ben Graham.
Here’s Crist’s comment, and please mentally strike out “horse” and insert “stock”: 2
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.)
The successful hedge fund manager, Michael Steinhardt, shared a very similar view in his 2001 autobiography: 3
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.)
Now ask yourself, very honestly, how clearly do you distinguish between fundamentals and expectations? If
you’re like most people, not very clearly. I quote a psychologist Robert Zajonc, who sums it up pretty well: 4
We sometimes delude ourselves that we proceed in a rational manner and weigh all of the pros and
cons of various alternatives. But this is seldom the actual case. Quite often “I decided in favor of X” is
no more than “I liked X”. . . We buy the cars we “like,” choose the jobs and houses we find “attractive,”
and then justify these choices by various reasons.
Moreover, what we like is heavily influenced by what other people like. Successful contrarian investing isn’t about
going against the grain per se, it’s about exploiting expectations gaps. If this assertion is true, it leads to an
obvious question: how do these expectations gaps arise? Or, more basically, how and why are markets
inefficient?
The Rules of the Game
In his excellent book, Inefficient Markets, Harvard professor Andrei Shleifer summarizes the three arguments that
underpin the efficient market hypothesis (EMH): 5
1. Investors are rational, and value securities rationally. This is the basis for so-called general equilibrium
models.
2. Investors are not rational, but their errors are independent, and hence cancel out, leaving us with an
“efficient solution.” And,
3. The no-arbitrage assumption—even if some investors are irrational, rational arbitrageurs swoop in and
eliminate those inefficiencies.
The burgeoning behavioral finance field takes aim at the efficient market hypothesis, focusing its efforts on
undermining number one, the rational agent model, and number three, the no-arbitrage assumption. By and large,
though, behavioral finance dismisses the second alternative out-of-hand. We’ll come back to that in a moment.
No one really believes the rational agent model any more—or at least no one takes it too literally—although it
does provide some very elegant solutions. The main focus of the behavioral finance attacks on EMH has been on
the limits to arbitrage—that since arbitrage is nowhere close to costless, riskless, and there are no perfect
substitutes—many inefficiencies exist—even if they can’t be exploited profitably.
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Let’s revisit the second way to achieve market efficiency—the interaction of heterogeneous investors. Over the
past 20 years some important developments occurred in this area, generally put under the larger rubric of
“complex adaptive systems.” Complex adaptive systems are ubiquitous, and have some common features:
1. The system starts with a group of heterogeneous agents, be they ants, or cells, or investors;
2. The agents interact, leading to a feature called “emergence”
3. A global system results.
Importantly, the features and attributes of the global system are distinct from the underlying agents. The sum is
greater than the addition of the parts. Reductionism doesn’t work; you can’t understand the global system by
understanding each individual part.
A classic example of a complex adaptive system is an ant colony—study the system at the colony level and you
will observe an adaptive and robust system with a life cycle vastly beyond the lifespan of any ant. But interview
the individual ants and they will have no idea what’s going on at the global level—they operate with local
information and local interaction.
We can easily view the stock market as a good example of a complex adaptive system. You have investor
diversity—growth versus value, long-term versus short-term, fundamental versus technical, and tips from Uncle
Bob. You have an aggregation mechanism called the stock exchange, and you have a global system, or output, in
stock prices.
But not all is perfect in complex adaptive system land. You need certain conditions in place for efficiency to
prevail. We believe these conditions are:
1. Agent diversity
2. An aggregation mechanism
3. Incentives
Jim Surowiecki deftly articulated this line of thinking in his delightful book, The Wisdom of Crowds. Surowiecki
argued that when these conditions are in place, the crowd will outperform a vast majority of individuals, including
experts. Perhaps I can put this more bluntly: When these conditions are in place, markets are efficient.
Just to close the loop on behavioral finance, some critics claim investors are not diverse because they make
errors in exactly the same way. About investor diversity Shleifer writes,6 “it is this argument that the Kahneman
and Tversky theories dispose of entirely.” I don’t know if Prof. Shleifer has spent much time with real investors,
but to suggest they all act in concert all the time presses the limit of credibility.
If markets are efficient when these conditions prevail, when do they become inefficient? The answer, I believe, is
when one of the three conditions is violated. By far the most likely is investor diversity.
We know from studying social psychology that diversity breakdowns occur periodically. As humans, we like to
belong to the group, but we’re willing to join in with the group to varying degrees: more formally, we all have
different adoption thresholds.
The one point I’ll add, but won’t develop, is that these systems are non-linear. They are subject to critical points.
So you can see diversity breakdowns start but without any notable influence on prices. Then, there’s the
proverbial “straw that broke the camel’s back” and the system changes states very quickly.
Returning to the power of being part of the group, psychology professor Solomon Asch performed a series of
experiments at Yale in the 1950s. Asch’s experimental groups had eight members—seven were in on the
experiment and the eighth was the subject. Each member of the group had to identify which line (of three choices)
was of the same length as the sample line. The task was very simple, and in trial runs subjects effectively got
100% correct.
Asch then signaled the seven in the know to offer wrong answers. Thirty five percent of the subjects went with the
majority, even when the answer was obviously wrong! 7
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So the key is to find diversity breakdowns and make sure the “odds” compensate you for the risk you are
assuming. Neither of these tasks is easy.
There is no doubt that diversity breakdowns occur. This means stock market risk is endogenous and exogenous.
Still, diversity breakdowns are more the exception than the rule.
Ned Davis’s book, The Triumph of Contrarian Investing, offers a host of indicators that help identify sentiment
extremes, or diversity breakdowns.
One of my favorite examples is called the “Curse of Lyford Cay.” For the past 20 years or so, Morgan Stanley has
hosted a conference of the smartest investors around to discuss markets and stocks. Barton Biggs, the long-time
head of strategy at Morgan Stanley, noted that the Lyford Cay consensus often proved to be a great signal to bet
the other way. For example, the overwhelming majority of investors in late 2003 felt that rates were going higher
in 2004. When the dust settled in 2004, yields on the 10-year Government note were actually lower.
The Constraints
OK. Even if you’ve accepted my arguments up to this point, you might ask, “why don’t more people try to do this?”
In this case, two significant types of constraints act on investors.
The first I call organizational constraints, but they basically emanate from agency problems. I think Charley Ellis
framed it best when he contrasted the “business” from the “profession” of investing. The business is about
generating fees; while there’s nothing wrong with having a vibrant business, actions that seek solely to maximize
fees (or keep them from dropping) can be detrimental to performance. The profession is about delivering superior
long-term results for your shareholders.
The challenge is that the pendulum feels like it has swung from the profession to the business. The number of
mutual funds and hedge funds has massively proliferated in recent years, and the new funds are often launched
precisely where performance has been best in the recent past! For example, Jack Bogle notes that 44 equity
mutual funds advertised in the March 2000 issue of Money magazine—mostly hot tech funds—had average oneyear results of 85.6%. This is the exact opposite of what contrarian investing is all about, although it is arguably
good business—at least for the short-term.
Another example is that fees over the years have been rising, not falling. Many mutual funds companies seek to
maintain assets, so they ask their portfolio managers to minimize tracking error. Many portfolio managers
complain that too much of their time is dedicated to bringing in assets versus delivering financial performance.
Hedge funds are not immune to these agency issues. The recent popularity of absolute return strategies may
cause some managers to make shorter-term bets than what makes ideal economic sense. The recent introduction
of long-only funds by some prominent hedge funds raises some interesting questions, as well.
Even if an investor operates in an environment focused on the profession, successful contrarian investing
requires a certain psychological makeup.
One of Keynes’s many great lines is, “Worldly wisdom teaches that it is better for reputation to fail conventionally
than to succeed unconventionally.” 8 There is no better lead in for the significant psychological constraints of
contrarian investing. Without dwelling on the various sub-points, two major psychological requirements capture
the idea:
1. Independence. Again, the goal is not to be a contrarian just to be a contrarian, but rather to feel
comfortable betting against the crowd when the gap between fundamentals and expectations warrants
it. This independence is difficult because the widest gap often coincides with the strongest urge to be
part of the group. Independence also incorporates the notion of objectivity—an ability to assess the
odds without being swayed by outside factors. After all, prices not only inform investors, they also
influence investors.
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2. Long-term orientation. Investing is inherently a probabilistic exercise, where process should be the
focus versus short-term outcomes. Contrarian investors acknowledge that it may take some time for the
market to revise expectations. This problem is compounded by myopic loss aversion, the idea that the
more frequently you assess your portfolio, the more likely you are to see losses and hence suffer loss
aversion.
To conclude, contrarian investing is clearly very difficult. The first step toward successful investing is clarifying the
issues and how best to think about them. These comments are my attempt to do just that.

The Greenwich Roundtable is a non-profit research and educational organization for investors who allocate
capital to alternative investments.
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Capital Ideas Revisited
Michael J. Mauboussin

The Prime Directive, Sharks, and The Wisdom of Crowds

mmauboussin@lmfunds.com

Illustration by Sente Corporation – www.senteco.com.

•

Market efficiency is an important topic for active money managers
because it is the starting point for a thoughtful investment process.

•

The theoretical foundation for market efficiency rests on three
arguments: rational agents, random investor errors, and a no-arbitrage
assumption. We argue that the second approach, which falls under the
rubric on complex adaptive systems, is the most useful.

•

We show how standard finance and experimental economics fit into the
complex systems framework.

•

Behavioral finance is valuable for studying collectives. Since
reductionism fails in markets, studying individual errors is not fruitful.

•

Statistical studies of the market reveal features that are at odds with
standard theory, but consistent with a complex systems approach.

Summary
A quality investment process begins with a thoughtful view of market efficiency. Substantial evidence
suggests that active institutional managers in the aggregate add little or no value versus passive index
funds. Without some sense of how and why markets are efficient or inefficient, investors have no sound
reason to believe they can systematically deliver superior returns.
We offer a framework to understand market efficiency based on the theory of complex adaptive systems.
The framework also offers insight into market inefficiency and how a long-term investor should try to take
advantage of inefficiency. Along the way, we show how developments in standard finance theory,
behavioral finance, experimental economics, and prediction markets fit into the complex adaptive system
framework.
Here are the key points:

2

•

We evaluate standard finance’s three approaches to explaining market efficiency: rational agents,
independent errors, and no-arbitrage. We argue that the rational agent and no-arbitrage arguments
rest on questionable assumptions and offer predictions that don’t square with the empirical facts.

•

A complex adaptive systems approach to markets is based on the large-scale behaviors that
emerge from the interaction of a heterogeneous group of investors. We suggest the conditions
under which markets are efficient and inefficient, and note the stylized predictions of the complex
systems approach.

•

The booming behavioral finance movement has much to offer. Investors, however, must be careful
to avoid the reductionist trap and study psychology on a collective, not individual, basis. Suboptimal
decisions by individuals do not suggest an inefficient market unless the errors are nonindependent.

•

Experimental economics shows that markets can attain competitive equilibrium with surprisingly
weak assumptions about agent knowledge, and that bubbles and crashes occur under certain
circumstances.

•

The statistical properties of markets—what market results look like—are consistent with a complex
systems approach but appear contrary to much that the standard theory predicts. Evidence
suggests some statistical features, like large-scale changes, are endogenous to many complex
systems. This discussion bears directly on discussions about risk measurement techniques.
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Introduction
Market efficiency is a very important topic for active investment managers. Without a clear understanding of
how and why markets are efficient or inefficient, investors have no foundation for establishing an
investment strategy. To win a game, you must understand the rules.
Still, very few active investors think carefully about market efficiency. Most investors take market
inefficiency for granted—their professional “reason to be” depends on it—but have very little to substantiate
their perception. Some sense of how and why markets are, or can become, inefficient provides insight on
ways to generate better-than-expected risk-adjusted results.
Practioners must logically believe that markets exist between the extremes of pure efficiency and
inefficiency. Markets that are always inefficient are a mug’s game, because an investor has no assurance
that the difference between price and value will vanish. Conversely, perfectly efficient markets afford no
opportunity for excess returns.
The debate over market efficiency tends to break into two broad camps. The first camp, which includes
most financial economists and passive money managers, argues for market efficiency—security prices fully
reflect all available information.1 The most lethal arrow in the market efficiency quiver is the overwhelming
evidence that most active managers underperform passive indexes over time. 2
A sizable majority of active managers and a smaller percentage of academics—especially those involved
with behavioral finance—comprise the second camp. This group suggests that prices periodically deviate
substantially from warranted value. Believers marshal evidence from a host of anomalies, including booms,
crashes, and a handful of investors who have consistently beat the market over time.
In his famous book The Structure of Scientific Revolutions, Thomas Kuhn wrote, “Anomaly appears only
against the background provided by the paradigm.” 3 The construction of modern finance theory, which
Peter Bernstein’s Capital Ideas documents beautifully, plays a crucial role in how we frame the market
efficiency debate today. Since the terms of today’s debate are an artifact of the theory’s intellectual path, we
will look critically at how neoclassical finance developed along with its explicit and implicit assumptions. In
the end, we will argue that the standard theory is in its twilight. We already have richer ways to think about
markets that are descriptively more robust and truer to empirical results.
This is not to say that we should not celebrate the contributions of our finance fathers, including Louis
Bachelier, Harry Markowitz, Paul Samuelson, William Sharpe, James Tobin, Merton Miller, Franco
Modigliani, Eugene Fama, Fischer Black, Myron Scholes, and Robert Merton (this group has amassed
eight Nobel prizes). They created theory to explain important phenomena in financial economics, and their
theories immediately became touchstones. Without a solid theoretical foundation as a basis to compare
results, a scientific field will not advance.
In the first part of this essay, we look at standard finance’s approaches to explaining market efficiency. As
we will see, two of the three main approaches to explain efficiency rest on dubious assumptions, and more
significantly, make predictions the empirical results do not substantiate.
Next, we look at a complex adaptive systems approach to markets. Complex systems consider the largescale behaviors that emerge from the interaction of a heterogeneous group of agents. A complex systems
approach describes a market mechanism—how we get to market results. From social insects, to
experimental economics, to decision markets, to stock markets, we will look at a host of collective
phenomena and see under what conditions they generate good and poor results. Here, too, we consider
the role of behavioral finance and provide high-level predictions of complex systems theory.
Finally, we look at the statistical properties of markets—what market results look like. Certain statistical
features, like large-scale changes, are endogenous to many complex systems, a topic that also bears directly
on a discussion of risk.
In a future piece, we will turn to a more practical question: if a complex adaptive system approach is the
right way to understand markets, how can active investors beat the market?
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The Prime Directive and Sharks
I believe there is no other proposition in economics which has more solid empirical evidence supporting it
than the Efficient Market Hypothesis.
Michael C. Jensen
Some Anomalous Evidence Regarding Market Efficiency 4
In his excellent book, Inefficient Markets, Andrei Shleifer describes the three arguments that comprise the
theoretical foundation for market efficiency. The assumptions underlying these arguments become less
restrictive as you go down the list: 5
1. Investor rationality. The models here assume that investors are rational, which means they
correctly update their beliefs when new information is available and make normatively acceptable
choices given expected utility theory.6
2. The random errors of investors cancel out. This model does allow investors to make errors, but
assumes these errors are independent. The errors cancel out, leaving an efficient result. (PierreSimon LaPlace and Simeon-Denis Poisson used this idea to describe how a distribution of errors
around celestial observations distilled to an accurate number. 7)
3. Arbitrage. Even if all investors are not rational, a small set of rational investors use arbitrage to
remove pricing errors. So the average investor doesn’t matter; the marginal investor sets prices.
In the short time between 1952 and 1973, a handful of researchers devised the theories that form finance’s
bedrock. These theories rely largely on the rational agent and arbitrage argument. A very brief synopsis
follows:
Mean/variance efficiency. According to mean-variance efficiency, investors rationally trade-off risk and
return in a linear fashion. Markowitz (1952) first showed how to optimize the risk/reward tradeoff in a
portfolio. Sharpe (1964), John Lintner (1965), and Jan Mossin (1966) extended the concept into the capital
asset pricing model (CAPM), which extended Markowitz while offering much more computational
simplicity.8
Arbitrage. Modigliani and Miller (1958) used an arbitrage argument to show that, under certain conditions, a
firm’s value is independent of its capital structure. Milton Friedman (1953) made the arbitrage case in the
context of markets, arguing that rational investors would rapidly reverse the dislocations created by
irrational investors. Arbitrage is also a central component of Fama’s (1965) case that stock price changes
are independent, pertinent for the efficient market hypothesis.
Later, Black and Scholes (1973) developed their eponymous options pricing model on the idea of arbitrage.
Option models generally rely on a replicating portfolio, a mix of securities that replicates the option’s payoff.
A no-arbitrage condition is a critical assumption in the model.
These two approaches are fundamentally different. The rational model relies on notions of general
equilibrium and is an absolute pricing model. In contrast, the arbitrage approach is a relative pricing model
and doesn’t ask where the prices came from. About arbitrage, physicist-cum-quant Emanuel Derman
quipped, “If you want to know the value of a security, use the value of a similar security, and compare.
Everything else is commentary.” In reality, many models blend the two approaches to best solve a given
problem. 9
We can easily see how combining rational agents and arbitrage makes for a powerful one-two punch. If we
assume rational agents, we get the right price. But even with non-rational agents, (in violation of
mean/variance efficiency), enough arbitrageurs are around to make the market look as if it’s rational.
Didier Sornette, in his sweeping and provocative book Why Stock Markets Crash, notes, “the no-arbitrage
condition together with rational expectations is not a mechanism. It does not explain its own origin.” 10 This
distinction is vital, because even if these arguments help to describe the outcome of the market
mechanism, they do not describe the mechanism itself.
Let’s look more critically at these two arguments.
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Perhaps no single concept is more central in neoclassical economics and finance than the assumption of
agent rationality. Financial economist Mark Rubinstein explains: 11
When I went to financial economist training school, I was taught The Prime Directive . . . Whatever
else I would do, I should follow The Prime Directive: Explain asset prices by rational models. Only
if all attempts fail, resort to irrational investor behavior. (Emphasis original.)
Where did the idea of rational agents come from? We can trace today’s finance theory back to 19th century
physics. In the preface to Handbook of The Economics of Finance, editors George Constantinides, Milton
Harris, and Rene Stulz explain, “the modern quantitative approach to finance has its origins in neoclassical
economics.” 12 Economist and science historian Philip Mirowski continues the link, “neoclassical [economic]
theory was directly copied from mid-nineteenth-century energy physics.” 13
Specifically, late-19th-century economists equated preferences (or utility) with potential energy, allowing
them to adopt the physics models. Mirowski suggests the economists imitated physics based on their
motivation to make economics “intrinsically scientific”, and the models they adopted embraced the
prevailing deterministic views of that day.
The problem, he argues, is that utility and energy are fundamentally different principles. Conservation
principles in physics have no straightforward analog in economics. Mirowski suggests, “This suppressed
conservation principle, forgetting the conservation of energy while simultaneously appealing to the
metaphor of energy, is the Achilles heel of all neoclassical economic theory, the point at which the physical
analogy breaks down irreparably.”
Mirowski’s in-depth study of the link between physics and economics reflects poorly on the economists. Yet
the physics-inspired models remain the bread and butter of many economists. He continues, “Economists
have consistently lagged behind physicists in developing and elaborating metaphors; they have freeloaded
off of physicists for their inspiration, and appropriated it in a shoddy and slipshod manner.” 14
The extremity of the rational agent assumption has not been lost on financial economists. But as Friedman
argues, the real test of a theory is not the realism of its assumptions but the quality of its predictions. By this
standard, the rational agent model is wounded.
One of classic finance’s predictions is very limited trading activity. As a practical matter, this prediction
lands wildly off the mark. In a recent survey of asset pricing, financial economist John Cochrane states the
point directly: 15
The classic theory of finance has no volume at all: Prices adjust until investors are happy to
continue doing what they were doing all along, holding the market portfolio. Simple modifications
such as lifecycle and rebalancing motives don’t come near to explaining observed volume. Put
bluntly, the classic theory of finance predicts that the NYSE and NASDAQ do not exist.
Further, empirical tests of mean/variance efficiency have questioned its predictive value. Fama and French
(1992), for example, flatly assert, “tests do not support the most basic prediction of the SLB [Sharpe-LinterBlack] model, that average returns are positively related to the market’s.” In a follow up paper (2004), they
add, “the empirical record of the [SLB] model is poor—poor enough to invalidate the way it is used in
applications.”
Even outright rejection of the rational agent model doesn’t suggest inefficient markets if the no-arbitrage
condition prevails. A leading advocate for the no-arbitrage case is Stephen Ross. He summarizes the case
as follows: 16
I, for one, never thought that people—myself included—were all rational in their behavior. To the
contrary, I am always amazed at what people do. But, that was never the point of financial theory.
The absence of arbitrage requires that there be enough well financed and smart investors to close
arbitrage opportunities when they appear . . . Neoclassical finance is a theory of sharks and not a
theory of rational homo economicus, and that is the principal distinction between finance and
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traditional economics. In most economic models aggregate demand depends on average demand
and for that reason, traditional economic theories require the average individual to be rational. In
liquid securities markets, though, profit opportunities bring about infinite discrepancies between
demand and supply. Well financed arbitrageurs spot these opportunities, pile on, and by their
actions they close aberrant price differentials. Rational finance . . . has worked very hard to rid the
field of its sensitivity to the psychological vagaries of investors. (Emphasis added.)
Arbitrage is the purchase and sale of the same or equivalent security in order to profit from price
discrepancies. Naturally, arbitrage has many flavors. In its purest form, arbitrage is buying and selling an
identical asset for profit, a riskless venture. Event-driven arbitrage, a riskier venture, includes purchase and
sales of the company securities involved in a merger or acquisition. Statistical arbitrage uses past asset
price relationships to seek investment opportunities. Finally, arbitrageurs also get responsibility for driving
out any price inefficiency—or profit opportunity—in the market. Since the first forms of arbitrage are
relatively rare, markets require the latter types to stay efficient.
We do not question that markets are highly competitive and that investors seek profit opportunities. As
Sanford Grossman and Joseph Stiglitz (1980) point out, there must be “sufficient profit opportunities, i.e.,
inefficiencies, to compensate investors for the cost of trading and information-gathering.” 17 While they
argue that there are some returns for investors, they suggest that the rewards investors gather are
commensurate with the costs they bear. Investors clearly seek and exploit obvious profit opportunities
(which is why they are so rare).
There’s also no question that some investors have greater influence than others, if only because they have
access to more capital. Practically, the no-arbitrage assumption is useful as a first-order approximation of
reality. But the assumption that some, instead of all, investors are rational remains fundamentally
problematic.
Jack Treynor (1987) cites two conceptual problems. First, as arbitrageurs expand their positions to capture
price-to-value discrepancies, portfolio risk rises faster than portfolio demand. After a point, adding to the
position is irrational for a rational, risk-adverse investor. Second, and more basic, the argument “assumes
that those investors who are right know they are right, while those who are wrong know they are wrong—an
unlikely state of affairs.”18
In addition, as a practical matter the arbitrageurs simply fail to act at critical junctures in markets. The
events surrounding the 1998 collapse of Long Term Capital Management (LTCM) provide a recent
example. Sociologist Donald MacKenzie notes: 19
As “spreads” widened, and thus arbitrage opportunities grew more attractive, arbitrageurs did not
move into the market, narrowing spreads and restoring “normality.” Instead, potential arbitrageurs
continued to flee, widening the spreads and intensifying the problems of those who remained, such
as LTCM.
Our very brief discussion of the rational agent and no-arbitrage arguments in support of market efficiency
reveal weak underlying assumptions and, much more damaging, predictions that the empirical facts refute.
None of this is to say that it’s easy to outwit markets. Both approaches imply that most investors have little
or no chance of systematically beating the market, a point difficult to dispute.
If the major conclusion of the rational agent and no-arbitrage approaches makes sense, why look
elsewhere? We contend that the second approach to understanding market efficiency (the aggregation of
investors with independent errors) provides the most promise, even though it has been largely dismissed or
ignored by economists—including the behavioral finance crowd. 20
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The Wisdom and Whims of the Collective
To my students a pattern implied a planner in whose mind it had been conceived and by whose hand it had
been implemented. The idea that a city could acquire its pattern as naturally as a snowflake was foreign to
them. They reacted to it as many Christian fundamentalists responded to Darwin: no design without a
Designer!
Herbert A. Simon
The Sciences of the Artificial 21
The aggregation of investors is an example of a complex adaptive system. All complex adaptive systems
have three features in common. First is a group of heterogeneous agents with local information. The
heterogeneity arises from varying decision rules, which evolve over time. Second is an aggregation
mechanism that leads to emergent behavior. An example of aggregation is the New York Stock Exchange’s
double-auction market. Finally, there is a global system—in our case, the stock market.
One of the key lessons of complex adaptive systems is that you can’t understand the whole by adding up
the parts. The whole is greater than the sum of the parts. As a result, reductionism doesn’t work.
This is crucial because many people attempt to understand the markets by talking to individuals. If markets
are an emergent phenomenon, individual agents will provide little or no understanding of the workings on
the market level.
We will review some of the work on collectives, starting with social insects, moving on to simple human
examples, experimental economics, and decision markets. We’ll then discuss how these ideas apply to the
stock market, and how the burgeoning behavioral finance field fits into the picture.
Social insects, including ants and bees, give us a wonderful example of complex adaptive systems at work
and demonstrate how collectives can function effectively without leaders. As Thomas Seeley writes in his
delightful book, The Wisdom of the Hive: 22
The most thought-provoking feature of a honey bee colony is its ability to achieve coordinated
activity among tens of thousands of bees without central control.
Coherence in honey bee colonies depends . . . upon mechanisms of decentralized control which
give rise to natural selection processes . . . analogous to those that create order in the natural world
and in the competitive market economies of humans.
Our discussion begins with the animal world for three reasons. First is to show that collectives can solve
complex economic problems in nature without leaders and with local information only. 23 Second, we want
to underscore how this decentralized notion runs counterintuitive to our deeply human desire to link cause
and effect. Notwithstanding the rise in markets over the last few hundred years, the vast majority of human
economic activity occurs inside businesses and other organizations where cause and effect remains
reasonably clear. 24
Finally, the results of evolutionary processes often mimic textbook predictions. Writes neuroscientist Paul
Glimcher, “there is a significant amount of evidence suggesting that when we can identify what constitutes
an optimal solution, animals come remarkably close to achieving those optimal solutions.” 25 (You could say
that natural selection acts as an arbitrageur, albeit over very long time scales.)
A wonderful assimilation of the work on collectives is James Surowiecki’s The Wisdom of Crowds.
Surowiecki shows how a collection of individuals can outperform experts in case after case. Significantly
though, Surowiecki makes some careful distinctions. First, he specifies the conditions under which
collectives work well, including diversity, independence, and aggregation. We prefer to collapse the first two
and add incentives.
Collectives tend to outperform individuals when you have:
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•

•
•

Diversity. Investors have diverse decision rules. Investors 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 fitness, with the most effective surviving.
This process is adaptive. 26 Investors differ in their information, time horizons, and approach (e.g.,
technical versus fundamental).
Aggregation mechanism. Markets provide a generally effective mechanism for aggregating
disparate views. However, aggregation requires sufficient information.
Incentives. Collectives work better when the individuals have some incentive to be right. These
incentives need not be monetary.

Second, Surowiecki specifies the types of problems where collectives tend to do better than experts.
Experts generally outperform collectives in closed systems. For example, an airplane pilot is likely to be
more effective flying a plane because flying consists mostly of rule-based procedures. But when the
problem has sufficient complexity, collectives consistently outperform experts.
Let’s look at some examples of how collectives solve problems.
The first set of problems collectives solve well is estimating current states—be it how many jelly beans are
in a jar, the best path through a maze, or the location of a missing item.
One example of this current-state problem solving is crater classification. In 2000, NASA launched the
Clickworkers program to test whether distributed human volunteers were willing and able to classify and
mark Mars craters. 27 Over a six-month period 85,000 people visited the web site and submitted almost 2
million crater-marking entries. While the participants were diverse, they first had to take a brief tutorial.
The result? The website reports that “the automatically-computed consensus of a large number of
clickworkers is virtually indistinguishable from the inputs of a geologist with years of experience in
identifying Mars craters.” Notwithstanding limited experience and varying backgrounds, the program found
success. Even worries about outliers were misplaced: the site notes that the “frivolous inputs” the project
received were “easily weeded out.”
Not all examples of collective problem solving are new. In Moby-Dick, Herman Melville mentions that Navy
lieutenant M.F. Maury used collectives to track the movement of sperm whales. The primary goal of
Maury’s 1851 book, Explanation and Sailing Directions, was not whale tracking but “to put within reach of
the young and inexperienced mariner, a summary of the experience of thousands of voyages.”
How Maury helped sailors was “to point out those tracks on the great ocean, where the results of carefully
collated observations, selected from many and divers [sic] sources, show where you are most likely to find
fair winds and favorable currents.” 28 While apparently never completing the work on whales, Maury
grasped the value of aggregating diverse experiences to find optimal sailing paths.
One objection to these illustrations, as well as some that Surowiecki uses, is their perceived failure to
address fundamental economic issues. In 2002, the Nobel committee awarded a prize in economic
sciences to Vernon Smith “for having established laboratory experiments as a tool in empirical economic
analysis.” Smith has led the movement in experimental economics, a means to test outcomes under
controlled conditions.
Experimental economics remains controversial because many of the experiments are deemed too
unrealistic (for example, students instead of business people serve as subjects) or too simple (the real
world is much messier than what the experiments can reflect). Notwithstanding these criticisms,
experimental methods inform us of at least two significant principles. First, markets can attain competitive
equilibrium with surprisingly weak assumptions about agent knowledge. Second, bubbles and crashes
occur under certain circumstances. 29
As a young professor at Purdue, Smith set up a class experiment to “build the strongest possible case
against the Law of Supply and Demand.” The results of his experiment “stunned” him: he found that the
market worked much as the economic textbooks claimed it should. 30
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This led to attempts by Smith, and others, to test the “Hayek hypothesis”—named after the 20th century
Austrian economist Friedrich Hayek—which states that “strict privacy together with the trading rules of a
market institution are sufficient to produce competitive market outcomes at or near 100% efficiency.”
Summarizing a substantial body of research, Smith writes, “The experimental evidence . . . provides
unequivocal support for the Hayek hypothesis.” 31
Still, the notion of markets as an information aggregation mechanism does not sit comfortably with most
classically trained economists. Smith observes: 32
The vast majority of economists in the main stream of British and American economic thought have
not accepted, indeed have been openly skeptical of Hayek’s claim that decentralized markets are
able to function with such an extreme economy of information.
So how much knowledge do investors need to get an efficient result? In an often-cited paper, Dan Gode
and Shyam Sunder (1993) suggest the market mechanism itself is more relevant than the intelligence of
traders in achieving equilibrium. Even traders with very simple rules can generate efficiency: 33
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.
Note that these experiments attain efficiency without assumptions of investor rationality or arbitrageurs.
Just as experimental economics provided some insights about the mechanisms behind market efficiency, it
also offered glimpses into why markets depart from efficiency—bubbles and crashes.
The experiments suggest two factors that contribute to bubbles. The first is momentum. Markets combine
negative feedback (arbitrage) and positive feedback (momentum). Experiments show that when prices start
below intrinsic value and rise, the price momentum can carry them beyond proper value.
The second factor is the cash availability. Making more cash available to investors increases the likelihood
and size of bubbles. Also, bubbles tend to pop rather than deflate slowly. 34
So experimental markets show results that appear consistent with the real world: markets are generally
efficient but periodically go through bubbles and crashes. Do these experimental results translate into the
field? 35
Decision markets, also known as prediction markets, are relevant progeny of experimental economics and
take us a step closer to the stock market. Unlike the collective wisdom examples that estimate current
states, decision markets make predictions about the future. Online markets include the Hollywood Stock
Exchange (www.hsx.com), BetFair (www.betfair.com), Intrade (www.intrade.com) and TradeSports
(www.tradesports.com). Since these are typically winner-take-all markets, the price reflects the probability
of an outcome. 36
The best-known decision market is the Iowa Electronic Markets (IEM, www.biz.uiowa.edu/iem). In the four
U.S. presidential elections through 2000, IEM predicted the vote percentages with an absolute average
error nearly 30% less than that of national polls. 37 Both the IEM and NewsFutures (www.newsfutures.com)
markets accurately predicted the outcome of the 2004 U.S. election.
Another online market, Centrebet, (www.centrebet.com) provided keen insight into Australia’s 2004 Prime
Minister elections. On the eve of the election, the news polls had the candidates running neck-and-neck,
while the prices on Centrebet strongly suggested a John Howard victory. Howard won easily. 38
These are not isolated examples. In their survey of prediction markets, Justin Wolfers and Eric Zitzewitz
(2004) show that “market-generated forecasts are typically fairly accurate, and that they outperform most
moderately sophisticated benchmarks.” 39
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While decision markets generally use real money and have a double auction market structure, they remain
substantially different than stock markets for at least two reasons. First, these markets generally deal with
discrete outcomes. Second, these contracts have finite time horizons. In contrast, stock markets are
continuous and perpetual. As a result, you are less likely to see speculation in a decision market because
results occur within a defined period.
We can pause at this point and consolidate the message. A survey of collective problem solving—from
social insects to state estimation to experimental economics to decision markets—reveals that when certain
conditions are in place, collectives tend to be very effective (or efficient). We can achieve many of these
results with surprisingly simple assumptions about agent knowledge or behavior. While many of these
approaches do not preclude arbitrageurs, none of them require arbitrageurs to achieve efficiency.
How does behavioral finance fit into this picture? We can think of behavioral finance on two levels:
individual and collective. The individual level focuses on how people behave in ways that do not conform to
economic theory and how they are consistently subject to biases arising from the use of heuristics. Many of
the ideas on suboptimal individual behavior are part of Daniel Kahneman and Amos Tversky’s prospect
theory.40
The collective level deals with how people interact with one another, or more accurately how people change
their decision rules based on the influence of others. The collective encompasses not only the wisdom of
crowds, but also the whims of crowds: particularly the genesis of fads, fashions, information contagions,
and herding. 41
When we look at market efficiency through the complex adaptive system lens, we should clearly focus on
collective behavior. Behavioral finance literature and the business world frequently confuse the distinction
between individual and collective behavior. We must very carefully avoid extrapolating individual irrationality
to market irrationality. The second need not follow from the first.
The behavioral finance attacks on the efficient market hypothesis largely seek to discredit the first and third
arguments for market efficiency: rational agents and the no-arbitrage assumption. Certainly the behavioral
finance work has corroborated what every aware human knows: individuals are not rational. The case
against agent rationality is really a straw man, because no one literally believes the rational agent
argument. Indeed, neoclassical finance has retrenched to the no-arbitrage theory. 42
More recently, the behavioral finance arguments have targeted no arbitrage on the basis that arbitrage in
the real world has many imperfections. Transaction costs, risks, a lack of substitute securities, and noise
traders can all undermine the arbitrageur’s activities. The behavioral finance school is careful about
claiming that the inefficiencies they see are systematically exploitable. They are reasonably content in the
claim that asset prices do not always reflect fundamental value. 43
The behavioral camp doesn’t have much to say about the second path to efficiency—the uncorrelated
errors of investors. But where there are comments, they tend to be dismissive. Shleifer rebuffs the wisdom
of crowds argument in one fell swoop: 44
It is this argument that the Kahneman and Tversky theories dispose of entirely. The psychological
evidence shows precisely that people do not deviate from rationality randomly, but rather most
deviate in the same way.
Shleifer overstates his argument. While investors may deviate from rationality in the same way, it doesn’t
mean they won’t err independently. Take, for example, overconfidence. Researchers have demonstrated
quite conclusively that individuals are overconfident in their own capabilities. Yet if degrees of
overconfidence are spread randomly across the buyers and sellers of a security, we have no reason to
believe the effects won’t offset one another.
An analysis of market efficiency on the collective level proves more fertile than studying individuals. The
dynamics shift from how individuals behave to how individuals behave when they are with, or can observe
the behavior of, others.
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While a full discussion of social psychology is beyond our scope, a few concepts can provide relevance in
understanding how collectives might violate one or more of the conditions of the wisdom of crowds:
•

•

•

•

Imitation. Most investors view imitation with some misgiving (belying their often-imitative actions).
But imitation can be rational if someone else has more information than you or if you are trying to
minimize tracking error to preserve assets. We know humans innately desire to be part of a
crowd. Imitation is one of the prime mechanisms for positive feedback. 45
Network theory. In recent years scientists made great strides in understanding how we interact
with one another. Social networks form the backbone across which ideas travel. Adoption
thresholds—our willingness to embrace a new idea—and the small world effect are important
concepts here. 46
Information cascades. Cascades, which include booms, fads, and fashions, occur when people
make decisions based on the actions of others rather than on their own private information.
Cascades often result from a small initial stimulus. Such cascades occur relatively rarely, and the
public widely recognizes them only after the fact. 47
Nonlinearity. Most ideas and technologies diffuse along an S-curve with a nonlinear rate of
adoption. This is a more formal statement of the colloquial idea of the tipping point. Since humans
tend to extrapolate recent results, this nonlinearity can lead to market mispricing. 48

This discussion of group behavior points to where the violation of market efficiency conditions will most
likely occur. Studies show that humans (and other species) get caught up in positive feedback and become
almost purely imitative, causing a diversity breakdown. If valid, this idea of diversity breakdowns suggests
the risk of sharp price changes is endogenous to markets, versus the general assumption that risk is
exogenous.
We argue that diversity breakdowns are the exception not the norm (which is why almost all books on the
“madness of crowds” start with the Tulip Mania and South Sea Bubble, events that occurred centuries ago).
On the heels of one of the great manias of all-time, it’s hard to deny that manias exist and it’s even harder
to fit them comfortably into an efficient market framework.
Diversity breakdowns often lead to significant asset price changes. The largest of these in recent memory is
the 1987 crash, a day when the S&P 500 plunged 20.6%. It’s difficult to see how a 20%-plus change in
prices in a single day is consistent with either the rational agent or the no-arbitrage theories. In his
discussion of the 1987 crash, finance father Merton Miller allowed the work of Benoit Mandelbrot, a
polymath best known for his development of fractal geometry and a staunch critic of standard theory. 49
To summarize the argument to this point, the wisdom of crowds best explains how we achieve market
efficiency. Not only does this approach have a substantial track record in nature and in solving other
problems, it achieves its results with relatively relaxed assumptions about agent rationality (not even a
small percentage of agents need be rational).
The mechanism has the additional feature of being consistent with social psychology in showing how
markets get inefficient when they violate one of the wisdom of crowds conditions. The most likely condition
to be compromised is investor diversity, and the mechanisms to understand information cascades are
improving rapidly.
Conceptualizing markets as a complex adaptive system leads to some stylized predictions. These include:
•
•
•

Markets are generally efficient. We expect few individuals to generate excess returns over time.
The facts certainly support this prediction.
We should see active trading. Since investors have heterogeneous decision rules, active trading—
especially surrounding important news developments—is what you would expect.
We will see large price changes. This approach suggests that significant price movements are
inherent in the system because of diversity breakdowns. Risk and reward are not linearly related.
This prediction fits the facts well.

We now turn away from how markets are efficient (or inefficient) and focus on what the market’s statistical
properties look like.
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Statistical Properties of Markets
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 50
An accurate market description is an important step in developing a new theory for how markets work. Of
course, this notion is constant in the evolution of ideas. (Perhaps no better example exists than our
understanding of the solar system.) As Benoit Mandelbrot has argued, “Failure to explain is caused by
failure to describe.” 51
Most academics describe markets using mean/variance efficiency, which paves the way for a host of robust
statistical tools. Most of these tools, including random walk models, assume a normal distribution of price
changes. When investment people throw around terms like standard deviation, alpha, beta, and volatility,
they’re falling back on a world of normal distributions.
The beauty of the normal distribution is that we can specify a distribution with just two variables, mean and
standard deviation. Most investors estimate ex ante asset class returns using these terms. Many
professional investors and corporate executives use risk and standard deviation interchangeably.
Our discussion of market mechanisms, however, shows that markets periodically witness diversity
breakdowns, which lead to large price changes. Further, these price changes fall outside the normal
distribution. To state the obvious, these large changes can have a meaningful impact on results—as Long
Term Capital Management and other investment firms have learned. Nobel-prize winning physicist Phil
Anderson said it well: 52
Much of the 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.
Benoit Mandelbrot was one of the earliest critics of using normal distributions to explain stock price
changes. Mandelbrot summarizes some of his important findings in the Noah Effect and the Joseph
Effect.53
Named after the biblical ark-building figure, the Noah Effect describes the market’s trait of abrupt change or
discontinuity—fat tails. Power laws may represent these price series better than normal distributions. The
key practical implication is that standard models understate risk.
The Joseph Effect, which harkens to the Hebrew slave who prophesied seven years of feast and famine,
relates to the market’s tendency to have a long-term memory—for example, a rise in stocks tends to be
followed by additional increases. Recent work by other financial economists supports this analysis. 54
Mandelbrot developed new statistical tools to measure both the Noah and Joseph effects.
Notwithstanding the empirical evidence, Mandelbrot’s work remains outside mainstream economics. Writes
Mirowski, “the simple historical fact is that [Mandelbrot’s economic ideas] have been by and large ignored,
with some few exceptions . . . which seem to have been subsequently abandoned by their authors.” 55
One example of Mirowski’s point is the evolution of Eugene Fama’s work, widely considered the father of
efficient markets. His early papers provide some of the most convincing empirical proof that normal
distributions do not apply. In his 1965 Journal of Business paper he writes: 56
In previous research on the distribution of price changes the emphasis has been on the general
shape of the distribution, and the conclusion has been that the distribution is approximately
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Gaussian or normal. Recent finds of Benoit Mandelbrot, however, have raised serious doubts
regarding the validity of the Gaussian hypothesis . . . The conclusion of this paper is that
Mandelbrot’s hypothesis does seem supported by the data.
Going forward, Fama seems much less interested in the issue of price change distributions and more
focused on whether or not anyone can beat the market. From his 1965 Financial Analysts Journal article,
“The empirical evidence to date provides strong support for the random walk model.” 57
Fama’s emphasis shifted away from the shape of the distribution towards the independence of price
changes, which is all the random walk asserts. By the 1960s we had clear and sufficient evidence to
contemplate the implications of non-normal distributions for real-world applications like risk management.
None of this is to say that practitioners and academics don’t understand how the real world works.
Practitioners patch up models to capture observable empirical features. Rather than dismiss the standard
theory altogether, most academics are content to add patches to the existing theory. This approach has the
additional feature of rewarding the mathematically fluent.
Examples of theory patching include Black’s “noise” traders, generalized auto-regressive conditional
heteroskedasticity (GARCH) models, jump diffusion models, and Fama and French’s multifactor risk
model.58 Each of these models departs from standard theory in an effort to provide more accurate
predictions.
While the view of markets through the lens of complex systems is relatively new, three factors make us
optimistic. First, a number of agent-based models have successfully replicated the features of the market.
Some of these models show two regimes: efficient and inefficient—complete with booms and crashes.
While necessarily simple, these in silico models lend support to the view that the interaction of
heterogeneous agents can generate realistic efficient and inefficient outcomes. 59
Second, scientists have found statistical techniques useful in other social science applications. One
illustration is Robert Axtell’s work on Zipf’s Law and company size. Zipf’s Law accurately explains the
relationship between company size and frequency in the United States. 60
Finally, some researchers claim that stock market crashes have a statistical signature: log periodicity.
Whether this theory is valid remains to be seen. Importantly, it offers specific predictions about when there
is an elevated probability of a crash. 61
Conclusion
The efficient market hypothesis offers a practically sound prescription: most investors are best served
investing in low cost, passive index funds. Overwhelming evidence, accumulated over many decades,
shows a consistent inability of most active investment managers to add value.
Active investment managers seeking excess returns should have a thoughtful investment process that
logically starts with a view on how and why market mispricings can occur. Of the three approaches to
explain market efficiency, only the complex adaptive systems perspective comfortably accommodates what
we see in the real world: heterogeneous investors create markets, which remain mostly efficient but
periodically go to excesses. The rational agent and no-arbitrage approaches, while valuable constructs, are
not true mechanisms and fail to explain real market behavior in many important respects.
The ultimate goal of an active investor is to buy securities in anticipation of an expectations revision. In a
future piece, we will address the logical question: how can we use these ideas to generate excess returns
in the stock market?
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REVISITING MARKET
EFFICIENCY: THE STOCK
MARKET AS A COMPLEX
ADAPTIVE SYSTEM

by Michael J. Mauboussin,
Credit Suisse First Boston

t is time to shift the emphasis of the
debate about market efficiency. Most
academics and practitioners agree that
markets are efficient by a reasonable
operational criterion: there is no systematic way to
exploit opportunities for superior gains. But we need
to reorient the discussion to how this operational
efficiency arises. The crux of the debate boils down
to whether we should consider investors to be
rational, well informed, and homogeneous—the
backbone of standard capital markets theory—or
potentially irrational, operating with incomplete
information, and relying on varying decision rules.
The latter characteristics are part and parcel of a
relatively newly articulated phenomenon that researchers at the Santa Fe Institute and elsewhere call
complex adaptive systems.
Why should corporate managers care about
how market efficiency arises? In truth, executives
can make many corporate finance decisions independent of the means of market efficiency. But if
complex adaptive systems do a better job explaining how markets work, there are critical implications for areas such as risk management and
investor communications.

Take, for example, the earnings expectations
game.1 In a complex adaptive system, the sum is
greater than the parts. So it is not possible to
understand the stock market by paying attention to
individual analysts. Managers who place a disproportionate focus on the perceived desires of these
analysts may be managing to the wrong metrics—
and ultimately destroying shareholder value. A better appreciation for how markets work will shift
management attention away from individual analysts to the market itself, thus capturing the aggregation of many diverse views.
Standard capital markets theory still has a lot
to recommend it.2 The theory maintains that a
company’s stock price represents an unbiased
estimate of its intrinsic value, and that investors
cannot develop trading rules that earn “excess”
returns over time. From a practical standpoint,
these predictions closely mirror the realities of
today’s markets. Year after year, the vast majority
of professional money managers underperform
the broad market averages. So few are the investors who consistently outperform the averages
that people like Warren Buffett have assumed
near-legendary status.

1. See “Just Say No to Wall Street: Putting A Stop to the Earnings Game” by
Joseph Fuller and Michael C. Jensen in this issue.

2. For an excellent survey of the accomplishments of market efficiency theory,
see Ray Ball, “The Theory of Stock Market Efficiency: Accomplishments and
Limitations,” in The New Corporate Finance: Where Theory Meets Practice, 3rd
edition, edited by Donald H. Chew (New York: McGraw-Hill, 2001), pp. 20-33.
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The efficient markets hypothesis and its close
counterpart the random walk theory have been
fixtures on the financial economics scene for well
over 30 years. But the theories make predictions that
do not match the empirical data.3 Financial researchers have documented several anomalies that run
counter to market efficiency. The theory also rests on
the assumption of rational, well-informed investors—an assumption that is shaky at best. And while
price changes are roughly consistent with a random
walk, price fluctuations come in greater size than the
theory predicts. The obvious case in point is the
stock market crash of October 19, 1987, a day the S&P
500 plummeted 22.6%. Such return outliers are
crucial for executives trying to manage risk.
The goal of this paper is to explore whether
markets are, in fact, better understood as complex
adaptive systems. I follow roughly the approach
outlined by Thomas Kuhn in his seminal book, The
Structure of Scientific Revolutions, which attempts to
explain “paradigm shifts.” A paradigm shift is an
evolution in a model or theory. Kuhn’s process
allows us to break down the evolution of ideas into
four parts. First, a theory is laid out to explain a
phenomenon. In our case, the starting point is
standard capital markets theory and the efficient
markets hypothesis, which together seek to explain
market behavior. Second, researchers test the theory
by collecting empirical data, and eventually find facts
that are inconsistent with the prevailing theory. The
third phase involves “stretching” the old theory—
especially important for those who have a personal
stake in the prevailing theory—to accommodate the
new findings. I will describe some of these anomalous findings and provide some evidence of theory
stretching. Finally, a new theory emerges that overtakes the old, offering greater fidelity to the facts and
greater predictive power. Complex adaptive systems
may provide such a theory. The new model offers a
richer understanding of how markets work, and
shows how the market shares properties and characteristics with other complex adaptive systems. At the
close of this article, I discuss the practical implications
of this new theory for managers and investors.

The bulk of economics is based on equilibrium
systems—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 an equilibrium system is hit by an “exogenous shock,” such as
news of a major default or a surprise interest rate cut
(or hike) by the Fed, the system absorbs the shock
and quickly returns to an equilibrium state.
The irony of this equilibrium perspective is that
the convenient, predictable science that economists
tacitly hold as an ideal—namely, 19th-century physics—has been subsumed by advances such as quantum theory, where “indeterminacy” is commonplace.
Most systems, in nature and in business, are not in
equilibrium but rather in constant flux. Classical physics offers a good first approximation of reality, but
quantum physics is more broadly applicable, while still
accommodating what is already “known.” The equilibrium science that economists have mimicked has
evolved; economics, by and large, has not.4
Capital markets theory, largely developed over
the past 50 years, still rests on a few key assumptions,
primarily efficient markets and investor rationality.
We consider both in turn.
Stock market efficiency suggests that stock prices
incorporate all relevant information when that information is readily available and widely disseminated
(a reasonable description of the U.S. stock market),
which implies that there is no systematic way to
exploit trading opportunities and achieve superior
results. 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.5
Market efficiency does not say that stock prices are
always “correct,” but it does say that stock prices are
not mispriced in any kind of “systematic” or predictable way. The random walk theory, which is related
to the efficient markets hypothesis, holds that security price changes are independent of one another.

3. For a recent summary of the empirical features that economic theory has
difficulty explaining, see John Y. Campbell, “Asset Pricing at the Millennium,” The
Journal of Finance, Vol. 55 (2000), pp. 1515-1567.
4. For a particularly forceful elaboration of this point, see Philip Mirowski,
More Heat than Light (Cambridge: Cambridge University Press, 1989).

5. Sandy Grossman and Joe Stiglitz noted the following paradox about efficient
markets: they pointed out that if markets were completely efficient, there could be
no return earned by information gathering, and hence no one would trade. Thus,
in practice, there must be “sufficient profit opportunities, i.e., inefficiencies, to
compensate investors for the cost of trading and information-gathering.” See
Sanford J. Grossman and Joseph E. Stiglitz, “On the Impossibility of Informationally
Efficient Markets,” American Economic Review, Vol. 70 (1980), pp. 393-408.
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Accordingly, changes in prices come only as a result
of the arrival of unexpected information that is, by
definition, random.
One predicted outcome of the efficient markets
hypothesis is modest trading activity and limited
price fluctuations.6 As investors receive information
and agree on its meaning, prices can adjust without
substantial trading activity. Another assumption is
that investors can treat expected stock price returns
as independent, identically distributed variables—
unleashing probability calculus. Often, model builders assume that stock price changes are normally, or
log normally, distributed.
Rational investors are people who can quickly and
accurately assess and optimize risk/reward outcomes. They are constantly seeking profit opportunities, and it is the very efforts of such investors to
make money that lead to market efficiency. This
framework of investor behavior is reflected in the
Capital Asset Pricing Model (CAPM), which suggests
a linear relationship between risk and return. In
other words, rational investors seek the highest
return for a given level of risk.
Do we need all investors to be rational profitseekers? Not necessarily. Joel Stern has used the
metaphor of the “lead steer” to explain why the
market appears to follow an economic model even
if very few investors do so. 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 basic idea is that there is a
relatively small group of super-smart investors who
do understand the economic model (as opposed to
the conventional accounting model) of the firm, in
which value is driven by expected changes in
operating cash flow (as opposed to EPS). And it is
these lead steers who are setting prices at the margin.
Hence, companies need not worry about the typical
investor because the investors at the margin—the lead
steers—ensure that prices, on average, are set correctly.
The lead steer metaphor represents a centralized mindset: all you need are a few smart investors
to ensure that markets are efficient. As we will see,
however, there is no need to assume the presence
of “leaders” to arrive at market efficiency.

The 22.6% stock market decline of October 19,
1987 was one of these fat-tailed observations. In a
world of normal distributions, the probability of a move
as large as the crash was so remote as to be effectively
impossible.9 The academic reaction to the crash was
revealing. When asked about the 1987 crash in a recent
interview, Fama responded: “I think the crash in ’87
was a mistake.” Merton Miller offered an explanation

6. See Fischer Black’s famous article, “Noise,” Journal of Finance, Vol. 41
(1986). In that article, Black said that trading is the result of people with different
beliefs that ultimately derive from different information.
7. Biologists will see a parallel between these observations and the theory of
punctuated equilibrium. Stephen Jay Gould and Niles Eldredge articulated the
theory of punctuated equilibrium in 1972. The basic case is that evolutionary

changes are jerky rather than gradual. Long periods of stasis are interrupted by
abrupt and dramatic periods of change.
8. Eugene Fama, “The Behavior of Stock Prices,” Journal of Business, January
1965.
9. See Jens Carsten Jackwerth and Mark Rubinstein, “Recovering Probability
Distributions from Option Prices,” The Journal of Finance, Vol. 51 (1996), p. 1612.

Testing began on the efficient markets hypothesis as soon as the ink dried on the original research.
However, there is an inherent difficulty in testing
economic theory. Economists, unlike some other
scientists, have no laboratory; their theories can be
evaluated only on their ability to “explain” past
events and predict future ones. Another potential
problem is the availability of quality data. Researchers in finance have the Center for Research in
Security Prices database—the primary source of
detailed information on stocks and the stock market—
which has comprehensive data going back 80 years.
In general, there are four areas where the classic
theory significantly falls short:
Stock market returns are not normal, as capital
markets theory suggests. Rather, return distributions
exhibit high kurtosis; that is, the “tails” of the
distribution are “fatter” and the mean is higher than
predicted by a normal distribution. In ordinary
language, this means that periods of relatively modest change are interspersed with higher-than-predicted changes—namely, booms and crashes.7 Figures 1 and 2 illustrate the point graphically.
The observation that stock price returns do not
follow normal distributions is not new. As Eugene
Fama, one of the fathers of efficient markets theory,
wrote back in 1965:
If the population of price changes is strictly
normal, on average for any stock…an observation
more than five standard deviations from 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.8
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for the crash consistent with investor rationality—but
then rather tellingly went on to cite the research of
Benoit Mandelbrot, a mathematician who as early as
the 1960s pointed out that stock price volatility was too
great to justify use of a normal distribution.10
That the academic community 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 these types of distributions. Yet the assumption of normal distributions
persists.
The random walk assertion is not supported by the
data. John Campbell, Andrew Lo, and Craig

MacKinlay, after applying a battery of empirical tests,
concluded, “financial asset returns are predictable to
some degree.”11 Furthermore, other finance researchers—building on the work of Mandelbrot—have
suggested that there is a long-term memory component in capital markets. That is, return series are often
both persistent and trend-reinforced.
Risk and reward are not linearly related. In their
much-cited 1992 survey of the empirical tests of
the CAPM (which included their own analysis for
the period 1963-1990) that appeared in the Journal of Finance, Eugene Fama and Kenneth French
concluded that the “tests do not support the most
basic prediction of the SLB [Sharpe-Lintner-Black]

10. See Merton H. Miller, Financial Innovations and Market Volatility
(Cambridge, MA: Blackwell Publishers, 1991), pp. 100-103. Miller refers to Benoit
B. Mandelbrot, “The Variation of Certain Speculative Prices,” in The Random

Character of Stock Market Prices, edited by Paul Cootner (Cambridge, MA: MIT
Press, 1964). Mandelbrot’s paper was originally published in 1963.
11. Campbell, J.Y., Lo, A.W., MacKinlay, A.C., The Econometrics of Financial
Markets (Princeton, NJ: Princeton University Press, 1997), p. 80.

11
VOLUME 14 NUMBER 4

WINTER 2002

generated either consciously or randomly—the
resulting price trend can be self-reinforcing.
Despite its apparent shortcomings, the established theory has significantly advanced our understanding of capital markets. But is it 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. But a new theory must
not only explain why the old theory worked, it must
add predictive power.

model, that average returns are positively related
to the market’s.”
Fama and French also reported that two other
non-CAPM factors—firm size and market-to-book
value—were systematically correlated with stock
returns during the measured period. However, Fama
and French maintained a “rational asset-pricing
framework,” which means they identified factors
associated with various returns and assumed that
those returns were attributable to risk.
Investors are not rational. The case here rests on
several points. The first is the growing body of
evidence from decision theorists showing that people
make systematic judgment errors.12 One of the bestdocumented illustrations is “prospect theory,” which
shows that individual risk preferences are profoundly influenced by how information is presented
or “packaged.”13 For example, investors act in a riskaverse way when making choices between risky
outcomes, conflicting with the “rational” behavior
predicted by expected utility theory.
Second, investors trade more than the theory
predicts. In order to explain the real-life trading
activity, Fischer Black developed the theory of
“noise” and “noise traders.” Black describes 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.” Most
striking is Black’s introductory comment that “[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.”14
The final point is that people generally operate using inductive, not deductive, processes to
make economic decisions. Since no individual has
access to all information, investors must base their
judgments not only on what they “know,” but on
what they think others believe. The fact that
investors make such decisions using rules of
thumb suggests a fundamental indeterminacy in
economics.15 Asset prices are a good proxy for
aggregate expectations. However, if enough agents
adopt decision rules based on price activity—

THE STOCK MARKET AS A COMPLEX
ADAPTIVE SYSTEM
Now we lay out the challenging theory: capital
markets as complex adaptive systems. 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. First, we
provide a description of complex adaptive systems,
identifying their key properties and attributes. Next, we
compare the new theory’s predictions to actual market
behavior. Finally, we check to see if the theory adds to
our understanding of markets, while preserving the
power of classic markets theory.
A New Model of Investor Interaction
Put two people in a room and ask them to trade
a commodity, and not much happens. 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. But, as we add
more agents to the system, something remarkable
happens: it turns into a so-called “complex adaptive
system,” replete with new, lifelike characteristics. In
a tangible way, the system becomes more complex
than the pieces that it comprises. 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.16

12. See Max H. Bazerman, Judgment in Managerial Decision Making (New
York: John Wiley & Sons, 1986); also Richard H. Thaler, The Winner’s Curse:
Paradoxes and Anomalies of Economic Life (New York: Free Press, 1992).
13. See Daniel Kahneman and Amos Tversky, “Prospect Theory: An Analysis
of Decision Under Risk,” Econometrica, Vol. 47 (1979), pp. 263-291.
14. See Black (1986), cited earlier.

15. W. Brian Arthur, “Complexity in Economics and Financial Markets,”
Complexity, Vol. 1 (1995), pp. 20-25.
16. For a discussion of self-organized criticality, see Per Bak, How Nature
Works (New York: Springer-Verlag New York, 1996). In fact, theoretical biologist
Stuart Kauffman has theorized that a similar process explains the beginning of life.
See Stuart Kauffman, At Home in the Universe: The Search for Laws of SelfOrganization and Complexity (Oxford: Oxford University Press, 1995).
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Physicist Per Bak uses a sand pile to illustrate
self-organized criticality. 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 system becomes “out of balance,”
and little disturbances can cause full-fledged avalanches. We cannot understand these large changes
by studying the individual grains. Rather, the system
itself gains properties that we must consider separately from the individual pieces.
A central characteristic of a complex adaptive
system is “critical points.” That is, large changes
occur as the result of the accumulation of small
stimuli—just as the accumulated weight of many
sand grains precipitates large avalanches. This implies that large fluctuations are endogenous to such
a system. Critical points are a formal way to express
the concept of “the straw that broke the camel’s
back.” Seeking specific causes for even big-scale
effects is often an exercise in futility.
A complex adaptive system exhibits a number
of essential properties and mechanisms.17
Aggregation. Aggregation is the emergence
of complex, large-scale behaviors from the collective 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 interactions of investors.18 This is what Adam Smith
called the “invisible hand.”
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.19 In
turn, various decision rules compete with one another based on their “fitness,” with the most effective
rules surviving. This process allows for adaptation,
which explains the “adaptive” within the phrase
“complex adaptive system.” We can consider individual trading rules and investment rules of thumb

as decision rules in the capital markets. Notably, the
concept of adaptive decision rules is consistent with
the disappearance of “anomalies.” Given that investors seek such profit opportunities and refine their
decision rules to compete them away, anomalies
“carry with them the seeds of their own decay.”20
Nonlinearity. In a linear model, the value of 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. 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 famines. This is because there is
an interaction effect—the variables ebb and flow
together and create booms and busts. For the capital
markets, this means that cause and effect may not be
simplistically linked but may instead interact to
produce exaggerated outcomes.
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 feedback) 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 are typically passed on in some way to other agents,
magnifying the impact of the original stimulus. In the
capital markets, an example of a feedback loop
would be the practice of “momentum” investors,
who use security price changes as a buy/sell cue,
allowing for self-reinforcing behavior.

17. The rest of this section relies on the work of John H. Holland, Hidden
Order: How Adaptation Builds Complexity (Reading, MA: Helix Books, 1995).
18. 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.

19. For a more detailed discussion of evolving decisions rules, see Murray GellMann, The Quark and the Jaguar (New York: W.H. Freeman and Company, 1994).
20. Merton Miller, “The History of Finance: An Eyewitness Account,” Journal
of Applied Corporate Finance, Vol. 13 (Summer 2000).

Does the Theory Conform to Reality?
We now have a framework that, while relatively
new, is both consistent with advances made in other
sciences and promising in its descriptive potential.
But it must face the real test: explaining the facts. We
have established both the basics of traditional capital
markets theory as well as some inconsistencies
between that theory and reality. Now we can see if
the new framework helps bridge the gap between
the two.
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Non-normal distributions. Understanding the
capital markets as complex adaptive systems would
account for the high kurtosis (“fat tails”) seen in
return distributions. In particular, periods of stability
punctuated by rapid change, attributable to critical
levels, is a characteristic of many complex systems,
including tectonic plate activity, beehives, 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 it should be no great
surprise that it appears to some degree in capital
markets. New statistical models may help analyze
such trends. The main point, however, is that the
price activity of the market, assuming it is a complex
adaptive system, would be similar to a classic
random walk. The new model, however, would
appear to do a better job of explaining persistence
in returns to the extent that such persistence exists.
Homogeneous versus heterogeneous expectations. The ability to relax the assumption of
rational investors—and the associated assumption of
risk/reward efficiency—also argues for the complex
adaptive system model. Shifting from the mindset of
economic agents as deductive decision-makers,
viewed either singly 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
unrelated to each other. However, if certain decision
rules are able to gain footing, the resulting nonindependence of errors can lead to self-reinforcing
trends.21 This reduction in decision-rule diversity
offers important insight into stock market instability.
The key here is that complex adaptive systems can
explain the dynamics of the market without assuming that investors have homogeneous expectations.
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. The poor
performance of active portfolio managers is consis-

tent with the new model as well as with market
efficiency. That point made, it remains possible
under either theory that certain investors—Warren
Buffett and Legg Mason’s Bill Miller, for example—
may be “hard-wired” to be successful investors. In
this sense, “hard-wired” suggests innate mental
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.22 Their model provides agents with multiple “expectational models,” allows the agents to
discard poorly performing rules in favor of betterperforming 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 markets theory prevails.
However, when new models are adopted more
actively, the market turns into a complex adaptive
system and exhibits the features of real markets
(trading activity, booms and crashes). The Santa Fe
Institute model, while admittedly simple, illuminates
a path for understanding actual capital markets
behavior.23
The decentralized approach inherent in complex adaptive systems can feel very unsettling.
Consider, for example, computer scientist Mitch
Resnick’s observations about the behavior of flocks
of birds:

21. See Jack L. Treynor, “Market Efficiency and the Bean Jar Experiment,”
Financial Analysts Journal, May-June 1987.
22. W. Brian Arthur, et al., “Asset Pricing Under Endogenous Expectations in
an Artificial Stock Market,” in The Economy as an Evolving Complex System II,
edited by W.B. Arthur, S.N. Durlaf, and D.A. Lane (Reading, MA: Addison-Wesley,
1997).

23. For a more recent discussion, see Blake LeBaron, “Volatility Magnification
and Persistence in an Agent Based Financial Market,” Working Paper, Brandeis
University, March 2001.
24. Mitchel Resnick, Turtles, Termites and Traffic Jams (Cambridge, MA: MIT
Press, 1994), p. 3.

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 “selforganization.” 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 organized without an
organizer, coordinated without a coordinator. 24
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between risk and reward, with the debate surrounding how to correctly measure risk. In a complex
adaptive system, however, risk and reward may not
be so simplistically linked.25 The fact that the tails of
empirical distributions are fatter than predicted by
most models is essential to consider in risk management, where extreme outcomes can undermine the
most brilliant economic models (witness the case of
Long-Term Capital Management).
What are the practical implications? For most
corporate investment decisions, the Capital Asset
Pricing Model is still probably the best available
estimate of investment risk. But managers must be
aware that their stock price may be subject to
volatility swings beyond what the standard theory
suggests.
Don’t listen to agents, listen to the market.
Most managers try to allocate capital so as to create
shareholder value. However, when faced with significant decisions they often trust the counsel of
select individuals (i.e., investment bankers and analysts) in favor of reviewing empirical market studies.
Complex adaptive systems show us that the market
is smarter than the individual. Most studies in
financial economics are at the market level, and
hence capture the benefit of aggregation. Managers
that weight the advice of experts over the evidence
of the market can make poor decisions.
Look for diversity breakdowns. Many corporate managers view the stock market with some
misgiving. On balance, this skepticism is unfounded—
markets appear to function well when there is a
diversity of decision rules and agent errors are
independent.26 However, if too many investors
either mimic one another or don’t participate, then
markets can become fragile, leading to substantial
volatility. Managers should look for opinion extremes—times when investors are all acting the
same. Potentially armed with better information,
managers may be able to take action by buying or
selling securities in order to enhance value. At a
minimum, these occasions require a sharp focus on
investor communication.
Cause and effect thinking is futile if not
dangerous. People like to link effects with causes,
and capital market activities are no different. For
example, politicians created numerous panels
after the 1987 market crash in a futile effort to

Order, then, is not always the result of leadership, but can arise from the dynamic interaction of
agents employing relatively simple decision rules. In
a 1993 study, Dan Gode and Shyam Sunder tested
this possibility by creating markets in which traders
used simple, and not necessarily realistic, decision
rules to submit their bids and offers. The study found
that markets were still remarkably efficient; in other
words, even dumb agents achieve smart results. In
their own words:
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.
These findings stand in stark contrast to the lead
steer metaphor. Most people feel more comfortable
with the notion that prices are set by smart investors.
But there is growing evidence that the aggregation
of many investors is sufficient to create a wellfunctioning market.
While the theory of the market as a complex
adaptive system arguably does a better job of
explaining reality (crashes, trading activity) than the
old model, it does so at the expense of a difficult
trade-off: by incorporating more realistic—albeit still
simple—assumptions we lose the crispness of current economic models. This paradigm shift requires
letting go of the determinate and accepting indeterminacy; substituting equations with unique equilibrium
solutions for models with multiple equilibria; looking
to other fields of science for relevant metaphors.
PRACTICAL CONSIDERATIONS
But even if capital markets have a lot in common
with other natural systems, what does this new
paradigm mean for investors and corporate practitioners? How should they 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 linear relation
25. Tonis Vaga, Profiting From Chaos (New York: McGraw Hill, 1994).

26. Norman L. Johnson, “Diversity in Decentralized Systems: Enabling SelfOrganizing Solutions, LANL, LA-UR-99-6281, 1999.
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identify its “cause.” 27 A nonlinear approach, however, suggests that large-scale changes can come
from small-scale inputs. As a result, cause-andeffect thinking can be both simplistic and counterproductive, particularly when a “quick fix” ends
up doing more harm than good. To the extent that
the complex adaptive system theory reinforces
the notion that a random disturbance can sometimes have an enormous effect, and restrains the
natural inclination to impose a solution, it may be
a positive step forward.
Traditional discounted cash flow analysis remains the key to value. This is true for three reasons.
First, discounted cash flow (DCF) spells out first
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 investment issues. Finally,
there is arguably no better available quantitative
model than DCF for crystallizing expectations impounded in stock prices.28

predictions.29 We argue that standard capital markets
theory provides good predictions for the most part.
But there are some important exceptions. For example, asset price changes do not conform to normal
distributions, the evidence in support of CAPM is
ambiguous, and trading activity is much greater than
the theory predicts.
Over the past few decades, researchers have
defined some of the prime properties and characteristics of complex adaptive systems. These systems
are present throughout nature, and their general
features appear to be a good description of how
capital markets work. Importantly, complex adaptive systems predict stock price change distributions
similar to what we see empirically, while showing
why it is that markets are so hard for investors to beat.
Further, the underlying assumptions behind complex adaptive systems are at once simple yet do not
require restrictive assumptions about investor rationality or lead steers.
From a practical standpoint, managers who
subscribe to standard capital markets theory and
operate on the premise of stock market efficiency
will probably not go too far astray. However, complex adaptive systems may provide a useful perspective in areas like risk management and investor
communication.

CONCLUSIONS
In a widely cited 1953 paper, Milton Friedman
pointed out that the plausibility of a model’s assumptions is not as important as the accuracy of its
27. See Miller (1991), cited earlier.
28. For extensive discussion of this argument, see Alfred Rappaport and
Michael J. Mauboussin, Expectations Investing (Boston: Harvard Business School
Press, 2001).

29. Milton Friedman, Essays in Positive Economics (Chicago: The University
of Chicago Press, 1953).
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•

The paradox of efficient markets says whenever researchers find
meaningful anomalies, practitioners exploit them, thus eliminating them
and leaving the market even more efficient than before.

•

Informationally efficient markets are highly unlikely because unearthing
information is costly and investors expect some benefit to compensate
them for their efforts.

•

If noise creates a set of expectations that are inconsistent with the longterm signal, there’s an opportunity for time arbitrage.

•

Slow traveling ideas are a long-term investor’s best bet for delivering
superior results.

Introduction
In the first part of this essay (Capital Ideas Revisited: The Prime Directive, Sharks, and the Wisdom of
Crowds, March 30, 2005) we argue that active investors need to carefully consider market efficiency. We
view understanding how and why markets are efficient, or inefficient, essential to providing thoughtful
investors with a roadmap to superior results.
Standard theory offers three approaches to explain market efficiency: rational agents, heterogeneous
investors with independent errors, and the no-arbitrage assumption. We claim that the two most widely
used arguments, rational agents and no-arbitrage, don’t have realistic assumptions and—more
importantly—offer predictions that do not comport with the empirical facts.
We make the case for viewing markets as a complex adaptive system, where efficient prices emerge from
the interaction of heterogeneous investors. This approach doesn’t rely on agent rationality and offers
stylized predictions that fit well with the empirical record. The wisdom of crowds approach, however, only
works under certain conditions; all efficiency bets are off when markets violate those conditions.
We provide a slew of collective problem-solving examples, including social insects, experimental
economics, and decision markets. We can’t extrapolate these results to assert stock market efficiency—
state-estimation and prediction problems are a good deal simpler because they have measurable outcomes
and finite time horizons—but they do provide evidence for the prowess of collectives.
Behavioral finance also plays a central role in investor heterogeneity. While researchers often dwell on how
individuals behave sub-optimally (Daniel Kahneman and Amos Tversky, 1979), we argue that only analysis
at the collective level can unearth inefficiencies. Even if investors deviate from rationality in the same way
(e.g., overconfident) they still may err independently.
The first essay also examined the statistical properties of markets, noting that markets deviate from the
assumption of normal, bell-shaped price change distributions and prices often exhibit a memory effect. Both
observations violate the most basic market theory.
Why do markets fail? Most simply, investor heterogeneity breaks down and everyone acts in unison,
leading to excessive optimism (greed) or pessimism (fear). Social psychology teaches us that we like to
imitate one another, and we often place greater weight on being part of the group than on our own
observations. These diversity breakdowns, albeit rare, provide investors with significant opportunities to
earn excess rates of return.
The foremost conclusion from our discussion is that markets are largely efficient, but for different reasons
than the standard theory argues. The interaction of diverse investors, not a rational few or many, leads to
prices that reasonably reflect expectations. No matter how we arrive at prices, though, a key question
remains: How do you beat the market?
Here are the areas we cover:

2

•

We start in a logical place—a quick review of the literature on market anomalies. Anomalies are
empirical findings that appear to contradict the core principles of the efficient market hypothesis.
Naturally, the critical question is whether or not these deviations are sufficiently significant and
stable for investors to profit from them.

•

We then look at informational efficiency, which basically suggests that today’s prices reflect all
relevant information. Of course, investors can’t believe markets are perfectly informationally
efficient; otherwise they would have no incentive to collect information. Many investors, however,
delegate their investment decisions to agents. Because the goals of the agents and investors are
not always aligned, many professional investors get paid to simply take part in the game. Perhaps
the most egregious result of this agency problem is shrinking investment time horizons. When
short-term noise creates a set of expectations inconsistent with the long-term signal, an opportunity
for time arbitrage arises.

•

Next, we look at dramatic diversity breakdowns, where positive feedback causes booms and
crashes. Here, the breakdown stems from imitative behavior. We consider some of the signatures
of these breakdowns.

•

Finally, we turn to a more subtle form of diversity breakdown, investment ideas that Jack Treynor
(1975) says, “travel slowly.” These ideas require reflection and judgment, which many investors do
not exercise because of incentive-caused biases.

Anomalies
These [research] findings raise the possibility that anomalies are more apparent than real. The notoriety
associated with the findings of unusual evidence tempts authors to further investigate puzzling anomalies
and later try to explain them. But even if the anomalies existed in the sample period in which they were first
identified, the activities of practitioners who implement strategies to take advantage of anomalous behavior
can cause the anomalies to disappear (as research findings cause the market to become more efficient).
G. William Schwert
Anomalies and Market Efficiency 1
Using the word anomaly—deviation from the normal order—to describe market behavior embeds an
assumption about what is “normal” for the market. In finance, anomalies are market behavior inconsistent
with the predictions of the efficient market hypothesis. In particular, these anomalies appear to violate
assumptions of mean-variance efficiency or no-arbitrage. If a complex adaptive system approach better
describes markets, the so-called anomalies researchers have identified may not be anomalous after all.
Despite voluminous literature on anomalies, the major findings tend to fall into one of four areas:
1. Calendar effects. Donald Keim (1983) and Marc Reinganum (1983) showed that small
capitalization stocks tend to do better in January than the capital asset pricing model’s (CAPM)
prediction.
2. Size effects. Rolf Banz (1981) and Reinganum (1981) found that small companies generate
higher returns than what is consistent with the CAPM.
3. Value effects. Around the same time researchers identified size effects, Sanjoy Basu (1977 and
1983) established that companies with low price-earnings generate higher-than-expected
returns relative to the CAPM. Eugene Fama and Kenneth French (1992) extended the thinking,
arguing that size and value effects are risk factors the CAPM does not capture.
4. Momentum effects. Werner DeBondt and Richard Thaler (1985) found that past stock price
losers have higher average returns than past winners; investors overreact to bad news,
creating an opportunity for the contrarian. 2 Narasimhan Jegadeesh and Sheridan Titman
(1993) presented contradictory research showing that recent stock price winners outpace
recent losers.
Many apparent anomalies can’t deliver excess returns after considering practical constraints like
transaction costs and liquidity issues. Ultimately, benefiting from anomalies is difficult because of the
paradox of efficient markets: whenever researchers find meaningful anomalies, practitioners immediately
try to exploit them, thus eliminating the anomalies and leaving the market even more efficient than before.
Unlike some other probabilistic fields, when you act on your predictions in markets you can actually change
the outcomes of your predictions.
A pair of studies on technical trading rules provides one example of the efficient markets paradox. In the
first paper, William Brock, Josef Lakonishok and Blake LeBaron (1992) showed that certain simple
technical rules, applied to 100 years of daily data for the Dow Jones Industrial Average, generated returns
that outperformed appropriate benchmarks. (This conclusion violates the weak form of market efficiency.) In
a follow up paper, Ryan Sullivan, Allan Timmerman and Halbert White (1997) tested the findings, and
discovered “that the best technical trading rule does not provide superior performance when used to trade
in the subsequent 10-year post-sample period.” 3 In other words, the best trading rule worked until the
professors published their findings.

3

In his detailed survey of anomalies, William Schwert (2003) tracked the performance of two funds explicitly
created to exploit size and value effects. They met limited success. Schwert noted, “the small-firm anomaly
has disappeared since the initial publication of the papers that discovered it,” and added, “the apparent
[value] anomaly that motivated the fund’s creation seems to have disappeared, or at least attenuated.” 4
Once again, the strategy practitioners used to capitalize on the anomaly failed.
Richard Roll, a leading finance researcher and money manager, is one of the best-positioned individuals to
judge the merit of anomalies. His view is unambiguous:
I have personally tried to invest money, my client’s and my own, in every single anomaly and
predictive result that academics have dreamed up. That includes the strategy of DeBondt and
Thaler (that is, sell short individual stocks immediately after one-day increases of more than 5%),
the reverse of DeBondt and Thaler which is Jegadeesh and Titman (buy individual stocks after they
have decreased by 5%), etc. 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. (Emphasis original.)
Roll goes on to underscore the importance of finding systematic opportunities. He also offers a nod to the
complex adaptive systems approach:
. . . 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. In fact, information is being incorporated into the price
through the filters of the millions of people evaluating that information. (Emphasis original.)
He ends with a clear-cut verdict:
Real money investment strategies don’t produce the results that academic papers say they should.5
Naturally, markets evolve. This suggests that anomalies will come and go, and the chase to exploit
anomalies will continue. Consistent anomalies, should they exist, likely find root in psychology (and perhaps
evidence of a diversity breakdown). Practitioners are likely to quickly compete away any anomaly that can
be exploited with an algorithm.
Notwithstanding Roll’s comments some investment firms—most notably LSV Asset Management and Fuller
& Thaler Asset Management—have enjoyed success employing behavioral-finance-based investment
processes. These results add balance to the poor fund performance Schwert found.
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Informational Efficiency
When a price system is a perfect aggregator of information it removes private incentives to collect
information. If information is costly, there must be noise in the price system so that traders can earn a return
on information gathering . . . When many individuals attempt to earn a return on information collection, the
equilibrium price is affected and it perfectly aggregates information. This provides an incentive for
individuals to stop collecting information.
Sanford Grossman
On the Efficiency of Competitive Stock Markets Where Traders Have Diverse Information 6
When academics discuss efficient markets, they almost always mean informational efficiency—the idea that
today’s stock prices fully reflect all relevant information. In such a market, investors cannot use available
information to earn excess risk-adjusted returns. The paucity of investment managers who have generated
above-market returns over time supports this view.
Informational efficiency has some noteworthy ancillaries. First, researchers often connect informational
efficiency to the random walk theory, which says stock price changes are random. The idea is since prices
reflect all available information, price changes result only from new information, which comes randomly by
definition. 7 While the link between the random walk theory and the efficient market hypothesis is technically
incorrect, many financial economists still implicitly associate the two. 8
Second, informational efficiency does not say that prices are fundamentally correct. The theory’s main
claim is there are no achievable excess returns. Informational efficiency offers no assurance that an
economy allocates resources in an efficient manner, only that asset prices are not mispriced relative to one
another.
Finally, markets become more efficient as investors face falling costs to access, and act on, information.
The advance of technology, regulations assuring all investors receive material information simultaneously,
and ever-declining transaction costs likely contribute to greater efficiency.
Still, informational efficiency is an ideal. In fact, Sanford Grossman (1976) and Grossman and Joseph
Stiglitz (1980) argue that informationally efficient markets are impossible. Since unearthing information is
costly, investors expect some benefit to compensate them for their efforts. Without the promise of some
excess returns, investors would have no incentive to gather information in the first place.
Even giving full weight to the Grossman and Stiglitz argument, the number of investors trying to beat the
market dwarfs the number trying who actually will. Alfred Rappaport (2005) addresses this puzzle, noting
the Grossman and Stiglitz case holds only in a world of investors acting on their own behalf. Principals,
however, increasingly defer to agents for their investment decisions.
In most cases, agents get paid whether or not the principals do well. John Bogle estimates hedge fund
fees, direct mutual fund costs, and pension management fees amounted to a combined $110 billion in
2004. 9 Despite the good intentions and hard work of most professional money managers, in reality they get
paid to play, not necessarily to win.
Current incentives encourage agent behavior that is not always consistent with maximizing long-term
shareholder returns (Bradford Cornell and Roll, 2005). In recent decades many large investment firms have
emphasized marketing (often at the expense of the investment process), increased the number of funds
they offer (selling what’s hot), and boosted the number of stocks they hold in order to minimize tracking
error versus the benchmark.
But perhaps the most significant incentive-caused behavior, and most relevant for a discussion of how to
beat the market, is the reduction in investment time horizons. According to Bogle (2005), average equity
portfolio turnover rose from 20% in the mid-1960s to 112% in 2004. And fund managers aren’t the only
ones with shorter time horizons; Bogle documents that mutual fund owners redeem shares at a rate four
times higher than a few decades ago.
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Time horizon is a crucial consideration in any probabilistic field. 10 In these systems, short-term results
show mostly noise—the noise-to-signal ratio is very high. But over time, the signal reveals itself, and the
noise-to-signal ratio drops. Short-term investors dwell mostly in the world of noise. 11
A very simple coin-tossing example demonstrates this point. Exhibit 1’s left panel is the result of a 20-toss
trial, and shows that 35% of the tosses came up heads. (Simulated with a random number generator). The
panel on the right continues with the next 80 tosses in the series, and shows that the ratio settles very close
to 50% over 100 flips. Even though we know the long-term signal is 50%, short-term noise can deviate
substantially from long-term signal.
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Asset prices reflect a set of expectations. If investors chasing noise create a set of expectations
inconsistent with the long-term signal, an opportunity for time arbitrage arises. This arbitrage works only if
the short-term focus creates a diversity breakdown—too few investors focused on the signal—and the
signal becomes clear over time.
Still, benefiting from time arbitrage is difficult for a couple of reasons. First, even when we know what the
underlying system looks like, we see patterns where none exist. The reason is we’re wired to expect that
the characteristics of chance show up not just in a total sequence, but also in small parts of the sequence.
Psychologists Tversky and Kahneman (1971) call this the “belief in the law of small numbers.” 12 Guillermo
Baquero and Marno Verbeek (2005) show that even sophisticated investors fall into this trap when
evaluating portfolio managers.
Second, the incentives for important constituencies, including brokers, investors, and plan sponsors,
increasingly encourage a short-term approach. For example, more trading means higher commissions for a
sell-side broker. Innumeracy and rising impatience create meaningful institutional barriers to exploiting time
arbitrage.
Recent research documents the importance of time horizon. Using experimental economics, Shinichi Hirota
and Shyam Sunder (2004) find that prices converge to fundamental values when set by long-term investors
but become indeterminate with short-term investors. They note that long-term investors can use backward
induction based on future dividends, while short-term investors use forward induction using trend
processes. Because short-term investors don’t focus on a dividend anchor, markets dominated by shortterm investors will more likely see booms and crashes.
Taking a different tack, Brian Bushee (2001) classifies investors based on their time horizon and shows that
investors with the shortest time horizons prefer near-term earnings to long-term value. This preference
leads to “significant misvaluations”, or a time arbitrage opportunity.
Bushee’s findings are consistent with what Shlomo Benartzi and Thaler (1995) call myopic loss aversion.
This concept combines loss aversion—the human tendency to weigh losses more heavily than gains—and
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myopia, a form of mental accounting, which shows investors are more sensitive when they evaluate their
portfolios frequently. Myopic loss aversion suggests that long-term investors will pay more than short-term
investors for the same risky asset because they can largely sidestep loss aversion.
Dramatic Diversity Breakdowns
Information cascades, during which individuals in a population exhibit herd-like behavior because they are
making decisions based on the actions of other individuals rather than relying on their own information
about the problem . . . display two striking qualitative features: they occur rarely, but by definition are large
when they do.
Duncan J. Watts
A simple model of global cascades on random networks 13
Inefficiency most likely occurs in one of two ways, which share a common root: diversity breakdowns. The
first, a dramatic breakdown, is typically accompanied by an abrupt stock price movement.
A dramatic diversity breakdown occurs when positive feedback launches sentiment about a particular stock
(or the market) to extreme optimism or pessimism, increasing the likelihood of a significant and sharp
reversal. In most cases, the positive feedback emanates from a kernel of legitimately good or bad
fundamentals. The breakdown occurs when the fundamental view is overstretched, creating a set of
expectations substantially out of sync with the fundamentals. If most everyone is bullish, demand dries up
and the market’s most likely path is down.
How can you recognize a dramatic diversity breakdown? There are various measures to consider, including
sentiment indicators, funds flow data, and valuation levels. 14 Other possible signatures of dramatic diversity
breakdowns include large price changes, stocks or industries at 52-week highs or lows, and statistically
expensive or cheap valuations.
One broad indicator is what appears on magazine covers: by the time an investment sentiment makes the
cover of a national periodical, it’s almost always time to take the opposite side of the trade. Among the most
famous examples is the “The Death of Equities” cover story in the August 13, 1979 issue of BusinessWeek
that proclaimed, “the death of equities looks like an almost permanent condition.” In the twenty-five years
following 1979, the stock market has generated a 12.9% compounded annual return in contrast to the
negative real return the market offered in the ten years ended 1979. 15
In contrast, the cover of the September 1999 issue of The Atlantic Monthly featured a story called “Dow
36,000: The Right Price for Stocks,” within months of the market’s high. The Nasdaq Composite Index,
emblematic of the heady times, is still 60% below its March 2000 peak.
Slow Traveling Ideas
I see nothing in the arguments of Professor Eugene Fama or the other efficient market advocates to
suggest that large groups of investors may not make the same error in appraising the kind of abstract ideas
that take special expertise to understand and evaluate, and that consequently travel relatively slowly.
Jack L. Treynor
Long-Term Investing 16
The second type of diversity breakdown, articulated by Jack Treynor nearly 30 years ago, is less dramatic
and only requires an investor to interpret the same investment information differently than the consensus of
other investors. Treynor distinguishes “between two kinds of investment ideas: (a) those whose implications
are straightforward and obvious, take relatively little special expertise to evaluate, and consequently travel
quickly (e.g., ‘hot stocks’); and (b) those that require reflection, judgment, special expertise, etc., for their
evaluation, and consequently travel slowly.” He adds, “Pursuit of the second kind of idea . . . is, of course,
the only meaningful definition of ‘long-term investing’.” 17
Treynor, who uses a wisdom-of-crowds-type argument, suggests that if investors differ in their assessments
of a security value when they have the same information, their differences stem from errors in their analysis
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of the second idea type. If their errors are independent (satisfying the diversity condition), “the error implicit
in the consensus will be small.”
Treynor continues:
As the key to the averaging process underlying an accurate consensus is the assumption of
independence, if all—or even a substantial fraction—of these investors make the same error, the
independence assumption is violated and the consensus can diverge significantly from true value.
The market then ceases to be efficient in the sense of pricing available information correctly.
To explain why this type of diversity breakdown can occur, Treynor turns to John Maynard Keynes, who
adds two crucial elements to the case. First, he argues that most investors:
. . . are in fact largely concerned not with most superior long term forecasts of the probable yield of
an investment over its whole life, but with foreseeing changes in the conventional basis of
evaluation a short time ahead of the general public. They are concerned . . . with what the market
will evaluate it at under the influence of mass psychology three months or a year hence. (Emphasis
original.)
Keynes goes on to underscore how hard it is to be a long-term investor:
It is the long term investor, he who promotes the public interest, who will in practice come in for the
most criticism . . . For it is the essence of his behavior that he should be eccentric, unconventional
and rash in the eyes of the average opinion. If he is successful, that will only confirm the general
belief in his rashness; and if in the short run he is unsuccessful, which is very likely, he will not
receive much mercy. Worldly wisdom teaches that it is better for reputation to fail conventionally
than to succeed unconventionally. 18
In effect, the Treynor-Keynes commentary adds up to time arbitrage: long-term investors are in a much
better position to assess and act on the non-obvious investment opportunities, although at a psychological
toll. Evidence suggests that investors and companies remain very focused on the short term, in large part
reflecting significant agency costs. 19
An expectations approach offers a viable way to distinguish between fundamentals and the expectations an
asset price reflects. The process has three steps: understand market-embedded expectations for future
financial performance; assess the likelihood of expectations revisions using strategic and financial analysis;
and make an investment decision. Rather than asking investors to forecast explicitly, the expectations
approach instead asks investors to seek gaps between likely outcomes and the market’s collective forecast.
This approach complements Treynor’s idea and addresses the main concern investors have about
forecasts. 20
Conclusion
The efficient market hypothesis offers a practically sound prescription: most investors are best served
investing in low cost, passive index funds. Overwhelming evidence, accumulated over many decades,
shows a consistent inability of most active investment managers to add value.
Active investment managers seeking to earn excess returns should have a thoughtful investment process
that logically starts with a view on how and why market mispricings can occur. Of the three approaches to
explain market efficiency, only the complex adaptive systems perspective comfortably accommodates what
we see in the real world: heterogeneous investors create markets that are efficient most of the time but that
periodically go to excesses. The rational agent and no-arbitrage approaches, while valuable constructs, are
not true mechanisms and fail to explain real market behavior in many important respects.
The ultimate goal of an active investor is to buy securities in anticipation of an expectations revision. Abrupt
diversity breakdowns offer potential investment opportunity, but at a significant psychological cost. Slow
traveling ideas provide a long-term investor’s best bet for delivering superior results.

8

Endnotes
1

G. William Schwert, “Anomalies and Market Efficiency,” in The Handbook of The Economics of Finance,
Constantinides, Harris, and Stulz, eds. (Amsterdam: Elsevier, 2003), 941.
2
Richard H. Thaler, The Winner’s Curse: Paradoxes and Anomalies of Economic Life (Princeton, NJ:
Princeton University Press, 1992, 157-158.
3
Ryan Sullivan, Allan Timmerman, and Halbert White, “Data-Snooping, Technical Trading Rule
Performance, and the Bootstrap,” UCSD Working Paper, December 8, 1997.
4
Schwert, 944-948.
5
Comments by Richard Roll in “Volatility in U.S. and Japanese Stock Markets”, selections from the First
Annual Symposium on Global Financial Markets, Journal of Applied Corporate Finance, Vol. 5, 1, Summer
1992.
6
Sanford J. Grossman, “On the Efficiency of Competitive Stock Markets Where Traders Have Diverse
Information,” The Journal of Finance, Vol. 31, 2, May 1976.
7
Paul Samuelson, “Proof that Properly Anticipated Prices Fluctuate Randomly,” Industrial Management
Review, Vol. 6, 1965, 41-49.
8
Andrew W. Lo and A. Craig MacKinlay, A Non-Random Walk Down Wall Street (Princeton, NJ: Princeton
University Press, 1999), 4-5. Lo and MacKinley’s research rejects the random walk hypothesis.
9
See http://www.vanguard.com/bogle_site/sp20050210.htm.
10
Michael J. Mauboussin, “Decision Making for Investors,” Mauboussin on Strategy, Legg Mason Capital
Management, May 24, 2004.
11
See Nassim Nicholas Taleb, Fooled by Randomness, 2nd ed. (New York: Thomson Texere, 2004), 64-68.
12
One recent example comes from Yankee’s owner George Steinbrenner following the team’s lackluster 48 start in 2005: "It is unbelievable to me that the highest-paid team in baseball would start the season in
such a deep funk. They are not playing like true Yankees. They have the talent to win and they are not
winning. I expect Joe Torre, his complete coaching staff and the team to turn this around.” Not surprisingly,
the Yankees had a similar streak (and one worse one) in their World-Series-winning 2000 season. See
David Ginsburg, “Steinbrenner Lashes Out at Stumbling Yankees,” Associated Press, April 18, 2005.
13
Duncan J. Watts, “A simple model of global cascades on random networks,” Proceedings of the National
Academy of the Sciences, April 30, 2002.
14
“An Asset Allocation Strategy for the Intelligent Investor,” Evergreen Capital Management, LLC. See
http://www.gold-eagle.com/editorials_05/mauldin040505.html.
15
Ned Davis, The Triumph of Contrarian Investing (New York: McGraw Hill, 2004). See
http://www.tilsonfunds.com/DeathofEquities.pdf.
16
Jack L. Treynor, “Long-Term Investing,” Financial Analysts Journal, May/June 1976, 56-59.
17
Ibid.
18
John Maynard Keynes, The General Theory of Employment, Interest and Money (New York: Harcourt
Brace Jovanovich, Inc., 1936), 154-158.
19
Alfred Rappaport, “The Economics of Short-term Performance Obsession,” Financial Analysts Journal,
May/June 2005.
20
Alfred Rappaport and Michael J. Mauboussin, Expectations Investing (Boston, MA: Harvard Business
School Press, 2001).
Legg Mason Capital Management ("LMCM":) is comprised of (i) Legg Mason Capital Management, Inc.
("LMCI"), (ii) Legg Mason Funds Management, Inc. ("LMFM"), and (iii) LMM LLC ("LMM").
The views expressed in this commentary reflect those of LMCM as of the date of this commentary. These
views are subject to change at any time based on market or other conditions, and LMCM disclaims any
responsibility to update such views. These views may not be relied upon as investment advice and,
because investment decisions for clients of LMCM are based on numerous factors, may not be relied upon
as an indication of trading intent on behalf of the firm. The information provided in this commentary should
not be considered a recommendation by LMCM or any of its affiliates to purchase or sell any security.
Legg Mason Investor Services, LLC, Distributor
Member SIPC

9

Resources
Books
Constantinides, George M., Milton Harris and Rene M. Stulz, eds., Handbook of The Economics of Finance
(Amsterdam: Elsevier, 2003).
Davis, Ned, The Triumph of Contrarian Investing (New York: McGraw Hill, 2004).
Grossman, Sanford, The Informational Role of Prices (Cambridge, MA: MIT Press, 1989).
Keynes, John Maynard, The General Theory of Employment, Interest and Money (New York: Harcourt
Brace Jovanovich, Inc., 1936).
Lo, Andrew W., and A. Craig MacKinlay, A Non-Random Walk Down Wall Street (Princeton, NJ: Princeton
University Press, 1999), 4-5.
Rappaport, Alfred, and Michael J. Mauboussin, Expectations Investing: Reading Stock Prices for Better
Returns (Boston, MA: Harvard Business School Press, 2001).
Schwert, G. William, “Anomalies and Market Efficiency,” in The Handbook of The Economics of Finance,
Constantinides, Harris, and Stulz, eds. (Amsterdam: Elsevier, 2003).
Taleb, Nassim Nicholas, Fooled by Randomness, 2nd ed. (New York: Thomson Texere, 2004).
Articles and Papers
Banz, Rolf W., “The Relationship between Return and Market Value of Common Stocks,” Journal of
Financial Economics, vol. 9, March 1981, 3-18.
Baquero, Guillermo, and Marno Verbeek, “Do ‘Sophisticated’ Investors Believe in the Law of Small
Numbers?” Erasmus University Rotterdam Working Paper, January 2005.
Basu, Sanjoy, “Investment Performance of Common Stocks in Relation to their Price Earnings Ratios: A
Test of the Efficient Market Hypothesis,” Journal of Finance, vol. 32, 1977, 663-682.
Basu, Sanjoy, “The Relationship between Earnings Yield, Market Value, and Return for NYSE Common
Stocks,” Journal of Financial Economics, vol. 12, 1983, 126-441.
Benartzi, Shlomo, and Richard Thaler, “Myopic Loss Aversion and the Equity Risk Premium Puzzle,”
Quarterly Journal of Economics, February 1995, 73-92.
Bogle, John C., “The Mutual Fund Industry 60 Years Later: For Better or Worse,” Financial Analysts
Journal, January/February 2005.
Brock, William, Josef Lakonishok, and Blake LeBaron, “Simple technical trading rules and the stochastic
properties of stock returns,” Journal of Finance, vol. 47, 5, 1992, 1731-764.
Bushee, Brian J., “Do Institutional Investors Prefer Near-Term Earnings over Long-Run Value?”
Contemporary Accounting Research, vol. 18, 2, 2001, 207-246.
Cornell, Bradford, and Richard Roll, “A Delegated-Agent Asset-Pricing Model,” Financial Analysts Journal,
January/February 2005.
DeBondt, Werner F. M., and Richard H. Thaler, “Does the Stock Market Overreact?” Journal of Finance,
vol. 40, July 1985, 783-805.

10

Fama, Eugene F. and Kenneth R. French, “The Cross-section of Expected Stock Returns,” Journal of
Finance, vol. 47, 1992, 427-465.
Grossman, Sanford J., “On the Efficiency of Competitive Stock Markets Where Traders Have Diverse
Information,” The Journal of Finance, Vol. 31, 2, May 1976.
Grossman, Sanford J., and Joseph E. Stiglitz, “On the Impossibility of Informationally Efficient Markets,”
American Economic Review, vol. 70, 3, June 1980, 393-408.
Jegadeesh, Narasimhan, and Sheridan Titman, “Returns to Buying Winners and Selling Losers:
Implications for Market Efficiency,” Journal of Finance, vol. 48, 1, March 1993, 65-92.
Kahneman, Daniel and Amos Tversky, “Prospect Theory: An Analysis of Decision Under Risk,”
Econometrica, 47, 1979, 263-291.
Keim, Donald B., “Size Related Anomalies and Stock Return Seasonality: Further Empirical Evidence,”
Journal of Financial Economics, vol. 12, 1983, 13-32.
Mauboussin, Michael J., “Decision Making for Investors,” Mauboussin on Strategy, Legg Mason Capital
Management, May 24, 2004.
Rappaport, Alfred, “The Economics of Short-term Performance Obsession,” Financial Analysts Journal,
May/June 2005.
Reinganum, Marc R., “Misspecifications of Capital Asset Pricing: Empirical Anomalies Based on Earnings’
Yields and Market Values,” Journal of Financial Economics, vol. 9, 1981, 19-46.
Reinganum, Marc R.,“The Anomalous Stock Market Behavior of Small Firms in January: Empirical Tests for
Tax-Loss Selling Effect,” Journal of Financial Economics, vol. 12, 1983, 89-104.
Samuelson, Paul, “Proof that Properly Anticipated Prices Fluctuate Randomly,” Industrial Management
Review, Vol. 6, 1965, 41-49.
Sullivan, Ryan, Allan Timmerman, and Halbert White, “Data-Snooping, Technical Trading Rule
Performance, and the Bootstrap,” UCSD Working Paper, December 8, 1997.
Treynor, Jack L., “Long-Term Investing,” Financial Analysts Journal, May/June 1976, 56-59.
Tversky, Amos, and Daniel Kahneman, “Belief in the Law of Small Numbers,” Psychological Bulletin, 76,
1971, 105-110.
Watts, Duncan J., “A simple model of global cascades on random networks,” Proceedings of the National
Academy of the Sciences, April 30, 2002.

11

Legg Mason Capital
Management

July 27, 2005

The Ecosystem Edge
Michael J. Mauboussin

The crucial battle is not between individual firms but between networks of firms.
Innovation and operations have become a collective activity. Ecosystems will
share a common fate, and firms will be distinguished by the way they manage
the massive web of dependencies that is created between them and the rest of
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Marco Iansiti and Roy Levien
The Keystone Advantage 1
mmauboussin@lmfunds.com

eBay drop-off stores
• Isoldit, Quik Drop,
Auction Drop, New
Markets

Sellers
• Over 700,000

Americans make
all or part of their
living on eBay

Buyers

eBay
• 147 million
registered users
• Gross merchandise
volume of $40 billion

• 430 million
listings
• Feedback
system
minimizes fraud

PayPal
• 72 million accounts (more
than American Express)
• 75% of the value of U.S.
transactions

•
•
•
•

We believe that keystone companies—businesses at the center of a
healthy economic ecosystem—are the most likely to deliver sustainable
value creation.
Keystone companies foster symbiotic relationships with other companies
in the network, allowing for mutual financial success.
In contrast, dominators try to extract as much from the network as
possible.
Keystone-based ecologies tend to be more robust and innovative than
traditional businesses.
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Introduction
One early morning in 1997, disaster struck Toyota Motor Corporation; the factory of one of its vital suppliers,
Aisin Seiki, burned to the ground. While Toyota had multiple sources for most components, Aisin was the
exclusive supplier of hard-to-make P-valves, a critical brake component that went into every one of the 15,000
Toyotas rolling off the assembly line daily. Built on lean manufacturing techniques and just-in-time inventory,
Toyota had just two days of P-valve inventory on hand. No valves, no production.
Then something remarkable happened. Guided by technical specifications from both Aisin and Toyota, over 60
suppliers within the Toyota system started producing the P-valves. Few of these suppliers had any experience
in producing P-valves—one was a sewing machine maker—and none had the required specialized tools. But
roughly one week later, Toyota’s production runs were nearly back to pre-disaster levels, and after about two
weeks production was back to normal.
How did Toyota get back on its feet so quickly? Since technical information flowed freely and all companies
within the Toyota Production System shared a problem-solving approach, the suppliers could come quickly to
Toyota’s aid—in some cases, sacrificing their own short-term economic interests. From the center of a closelyknit network, Toyota allowed other suppliers to absorb the stress Aisin’s failure caused. 2 Toyota showed the
power of a keystone company.

Value Creation and Strategy
Long-term investors seek attractively priced companies with prospects for sustainable value creation. Value
creation means a company generates returns in excess of the cost of capital on its investments. Sustainable
suggests a company can fend off competitive forces and find value-creating investment opportunities for a long
time.
We believe the companies most likely to deliver sustainable value creation today stand at the center of a
healthy ecosystem. Authors Marco Iansiti and Roy Levien call it the keystone advantage: just as a keystone
species is integral to a flourishing ecosystem, a keystone company is essential to a vibrant economic
ecosystem. 3 In strong economic ecosystems, other constituents (suppliers, customers, complementors) thrive
after dealing with the keystone company. 4 Healthy ecosystems are also adaptive, and can sustain shocks
better than unhealthy ecosystems.
When judging a company’s ability to generate and sustain value creation, investors often focus on two generic
corporate strategies: low cost producer or differentiation. Companies pursuing the first strategy seek to become
the lowest cost producer in their industry, allowing them to profitably sell their goods or services at a belowindustry-average price. Low cost producers also want to keep their products roughly at parity with those of their
competitors.
When using a differentiation strategy, companies attempt to offer unique goods or services, making them
attractive to buyers. These companies try to attain above-average prices while maintaining cost-structure
parity. 5
While clearly important, these categories form only part of the larger picture. Investors must step back and
consider not only the strategy a company uses to go to market, but also how customer needs change and the
interaction between various constituents. For this, the network, not the company, is the best unit of analysis. As
economists Carl Shapiro and Hal Varian say, “the old industrial economy was driven by economies of scale; the
new information economy is driven by economics of networks.” 6
Despite the usefulness of the ecosystem metaphor, we don’t want to drift too far from economics. 7 Adam
Brandenburger and Harborne Stuart offer a framework particularly well suited to the analysis of ecosystems. 8
Their equation is deceptively simple:
Total value created = willingness-to-pay of the buyer – opportunity cost of the supplier
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The value any individual company creates equals the value the total ecosystem creates, less the value all other
companies create. Note that a properly calculated cost includes the opportunity cost of capital.
To understand the significance of keystone companies, you have to think through the equation’s terms:
•

Willingness to pay. Imagine someone hands you a new book you want. Clearly, that is good. Now
imagine that person withdraws money from your bank account, starting with small sums. The amount of
money that makes you indifferent between the book and the cash defines willingness to pay.

•

Opportunity cost. Now assume a firm takes 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).

Of course, if you buy something for less than your willingness to pay, you capture a consumer surplus.
Likewise, a supplier that sells a good or service for more than its opportunity cost recognizes a surplus. An
economic ecosystem’s ability to spread added value and surplus to its various constituents is an important
indicator of its health and sustainability. Exhibit 1 shows the value added chain.
Exhibit 1: Sources of Value Added

•

•

•

opportunity
cost

cost

supplier’s share

•

price

firm’s share

willingness-to-pay

buyer’s share

Total Value Created

Source: LMCM analysis.

Traditional strategy analysis, including Porter’s five forces (buyer power, supplier power, substitution threat, new
entry threat, and rivalry), tends to dwell on suppliers, buyers, and competitors. 9 An ecological approach
emphasizes another constituent, which Brandenburger and co-author Barry Nalebuff call a complementor. 10 A
complementor provides a product that makes the product of another company more valuable. The classic
example is the relationship between microprocessors (Intel) and software (Microsoft). Better microprocessors
make software more valuable, and better software makes microprocessors more valuable.
Why does a keystone advantage approach to strategy make sense?
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•

It builds and extends work on networks. While networks are certainly not new, they are forming more
frequently and faster than ever before. An ecosystem approach can help investors understand the
network’s robustness and prospects for economic value creation. 11

•

It builds and extends work on customer economics. Three factors drive customer net present value:
acquisition cost, cash flows, and longevity. A healthy ecosystem can lead to improvements across all of
these drivers, as switching costs rise as the ecosystem develops. 12

•

It addresses head-on concerns about sustainable competitive advantage, especially in some areas of
technology. Investors often worry about the endurance of a company’s technological advantage,
without giving full consideration to the ecosystem’s significance.
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Value Sharing versus Value Extraction
Iansiti and Levien distinguish between keystone companies and what they call dominators. In their words, a
keystone “acts to improve the overall health of the ecosystem and, in doing so, benefits the sustained
performance of the firm. It does this by creating and sharing value with its network by leveraging its central hub
position in that network while generally occupying only a small part of that network.” 13 The keystone company
fosters a symbiotic relationship with the other companies in the network, allowing for mutual financial success.
In contrast, dominators try to extract as much value from the network as possible. The authors define two types
of dominators, a classic dominator and a hub landlord. A classic dominator “acts to integrate vertically or
horizontally to directly control and own a large proportion of a network,” capturing most of the value created by
the network and “leaving little opportunity for the emergence of a meaningful ecosystem.” The classic
dominator creates and captures the value. They offer Apple as an example.
The second dominator type, the hub landlord, “eschews control of the network and instead pursues control of
value extraction alone.” 14 Hub landlords try to extract the value the network creates. According to Iansiti and
Levien, Enron acted as a hub landlord.
Two other facets of healthy business ecologies are worth noting. First, by encouraging diversity and spreading
resources, a keystone-based ecology tends to be more robust. Specifically, these ecosystems rapidly adapt to
change and can successfully continue even if some nodes are eliminated. This robustness is a crucial
component to the keystone’s sustainable competitive advantage and the main message from the Toyota story.
Second, healthy ecosystems can benefit from the wisdom of crowds. 15 Since the keystone company provides
standards and resources for the network nodes but doesn’t try to control them, business opportunities can
percolate from the nodes. An impressive recent example is eBay Motors. Ebay management hadn’t considered
autos as a likely category, but they noticed gross merchandise sales of $750 million in 1998. In the spring of
2000 the company launched eBay Motors, a business on track to generate $13 billion in gross merchandise
sales in 2005. Says Bill Cobb, eBay’s president of North America, about the eBay community, “Managing is the
wrong word; we enable, we listen, we respond.” 16

The Keystone Strategy
Iansiti and Levien simplify the keystone strategy into two core parts: value creation and value sharing.
Value creation. One way to distinguish a keystone company is to determine whether or not it’s developing a
viable platform for the ecosystem. 17 We define platform as a set of tools, provided either at a low cost or for
free, that allows other ecosystem members to solve problems. A successful platform requires a high degree of
modularity. A module is a self-contained building block that works with other building blocks to make a whole
system. For example, the microprocessor, operating system, and hard drive are all modules in a personal
computer (PC).
Historically, vertically integrated companies emerge at an industry’s start because no module standard exists.
Think of IBM’s PC business in the early days: it designed the box and made the chips, the software, and drives.
Necessity, not choice, dictated this process, as the modules were not yet established.
Today, however, more modules exist. Examples include Internet protocols, software, and communications.
These building blocks allow young companies to build valuable ecosystems by dividing the work among various
groups. This allows companies to take advantage of modularity’s value from the very beginning, a crucial step
in fostering innovation. 18
Consider that eBay, Google, and Amazon.com all have active programs that provide application programming
interfaces (APIs) for developers. An API is a set of routines, protocols, and tools for building software
applications. These APIs simplify interconnection, help address business needs, and—perhaps most
significantly—unleash developer creativity. According to a Google software engineer, “There are a lot of things
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Google hasn’t thought of that people could do with their ad campaigns. One of the goals is to enable advertisers
and third parties to create tools for their own purposes.” 19
Platforms also establish and maintain rules or standards that allow ecosystem participants to operate with trust.
The feedback systems on Amazon.com and eBay illustrate this point. But keystone companies don’t overreach.
As eBay’s CEO Meg Whitman says, “We make a small number of rules and get the heck out of the way,
because the entrepreneurial talents of our users will solve a lot of problems.” 20
A firmly established platform provides a huge competitive advantage, because the switching cost of the
ecosystem’s nodes rises sharply as the platform becomes established. Given a reasonable level of value
sharing, ecosystem members have little incentive to leave. Investors who attempt to evaluate keystone
companies based on a facet of their business—say, Google’s search capabilities or Amazon.com’s prices—
miss the much larger point: you can only understand competitive advantage at the ecosystem level.
Value sharing. Keystone companies don’t try to extract value from the ecosystem. Rather, they try to capture a
portion of the value they help the whole ecosystem create. Using the Brandenburger and Stuart framework, we
can analyze value sharing from a few different perspectives.
Sellers (including, but not limited to, suppliers) want to attain a price above their opportunity cost. Keystones
can help in two ways. First, by creating a liquid market keystones help sellers find the buyers likely to place the
highest value on their goods or services. Auctions represent a clear-cut example of this point.
Second, keystones often facilitate an information-for-price tradeoff. For instance, most suppliers acknowledge
that Wal-Mart drives a tough bargain on price. But in return, Wal-Mart provides the supplier with an
extraordinary amount of useful information—information the supplier can use to reduce its opportunity cost
through better inventory management or facility utilization. By trading information for a lower price, keystone
companies allow for value sharing in what looks superficially like an inequitable arrangement. This tradeoff has
been important for Dell as well.
Similarly, buyers seek to make purchases below their willingness to pay. For most product markets, innovation
leads to a maturation point where price bumps into willingness to pay. 21 Willingness to pay, however, can rise
when a keystone company enjoys network effects.
A network effect exists when the value of a good or service increases as more people use that good or service.
Communication businesses are a good example. Telecommunications startup Skype allows subscribers to
make free phone calls, through their PC, to other Skype subscribers. As the number of Skype members grows,
the value of the service to current and prospective users increases.
So as long as network effects exist—and until the network gets saturated—willingness to pay rises. Provided
prices don’t increase, the difference between willingness to pay and price is consumer surplus. So networkcentric keystone businesses can create value for buyers by growing value faster than price.
Finally, just as liquidity creates value for sellers (by identifying willing buyers) it creates value for buyers (by
identifying willing sellers). Liquid networks help reduce search costs for buyers and sellers.
We now turn to a brief analysis of three keystone companies: eBay, Google, and Amazon.com. These
companies are all young (eBay and Amazon.com, the seniors, have just celebrated their tenth birthdays), global
(35-45% of sales are international), and focus on building long-term value.
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EBay, Inc.
With about 150 million registered users, over 60 million active users, and in excess of 430 million listings around
the world, eBay neatly fits the keystone definition.
Despite significant success in its short corporate history—including a $55 billion market capitalization—eBay
remains a remarkably small part of the ecosystem it supports. Estimates suggest that over 700,000 Americans
make all or part of their living trading on eBay (making it the second largest private “employer” in the U.S.
behind only Wal-Mart), and analysts anticipate the gross merchandise value through eBay’s site to exceed $40
billion in 2005. In contrast, eBay had 8,100 employees at year-end 2004 and analysts expect 2005 revenues to
approach $4.5 billion.
Value creation. The online market eBay created—leveraging network effects—is the first obvious way it adds
value to its ecosystem. Since its early days eBay’s network benefited from positive feedback; now the company
has dominant market shares in most countries in which it competes.
Ebay took some steps early in its history to encourage positive feedback. First off, the company reduced
barriers to trial by making the site easy to use. It also provided the tools necessary for so-called power users.
For example, the company’s 7,000-plus strong developer program has been very successful, allowing sellers to
scale their businesses effectively.
A second, and crucial, source of value creation comes from eBay’s feedback system. At the outset, eBay
recognized the eBay network would rely on trust. The feedback system allows buyers and sellers to rate one
another, and offers eBay an effective way to weed out dishonest users.
PayPal, the on-line payments company eBay acquired in 2002, provides another major part of eBay’s value
creation. At 72 million, PayPal now has more accounts than American Express, and about 75% of all
transactions on the U.S. site runs through PayPal. This business helps stem fraud in the ecosystem and
enhances buyer and seller trust.
Value sharing. The network effects from eBay’s ecosystem create an opportunity for a significant source of
value sharing: consumer and seller surplus. By removing search costs and limiting transaction costs for sellers
and buyers, the eBay network naturally reduces opportunity cost and enhances willingness to pay. Yet the real
value comes from the platform’s ability to match buyers and sellers in an unprecedented way.
While historically trade occurred locally with limited information, eBay enables national (and in some cases
international) exchange with much greater transparency. As a result, sellers find better buyers (hence capturing
surplus) and buyers find better sellers (also capturing a surplus). And eBay’s fees, as the broker, are 7-11% of
the gross merchandise value. The higher take includes transactions on PayPal.
The eBay ecosystem has also spawned complementary businesses, including a group of so-called eBay dropoff stores—companies that auction products on behalf of sellers. The list of drop-off store chains, including
isoldit, Quik Drop, Auction Drop, New Markets, and Snappy Auctions, continues to expand. These
complementary businesses are growing rapidly: isoldit claims to be the number one seller on eBay, with 100
stores and another 500-plus under contract. 22 All this comes with eBay’s blessing. Ebay executive Jeff Jordan
says, "We encourage this kind of growth—anything that makes eBay more vibrant, easier to use or more fun is
a good thing." 23
Summary. EBay may be the best example of a keystone company today. A very large and motivated ecosystem
surrounds the company, and eBay has been careful to recognize its role as a facilitator.
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Google, Inc.
Google, a leader in web-based search, says its mission is “to organize the world's information and make it
universally accessible and useful.” Google’s business provides on-line advertising that appears more relevant
for users, and cost-effective for advertisers, than many traditional advertising mediums.
Google’s sales, which Wall Street analysts forecast to be in excess of $5.7 billion in 2005 (a large portion of
which they share, as we discuss below), make up only a fraction of global advertising spending. The company
remains a leader in search market share, and has over 150,000 advertisers.
Value creation. If you ask investors who they think Google’s customers are they often answer, “the people who
use Google to search.” Search users, as consumers, are important but they don’t pay Google anything. The
advertisers are the primary source of Google’s revenues.
The first important value creation source for Google is the positive feedback between the quality and quantity of
search and the site’s value to advertisers. More users of Google search leads to more value for advertisers. The
advertising revenue allows Google to improve search (as well as other capabilities), which attracts more users,
and so on. This positive feedback has been central to Google’s success, and the advertising revenues offer the
company ample resources to extend its scope.
Google’s AdWords program makes it easy for advertisers to bid on keywords, manage their accounts, and pull
reports as they desire. The company provides automated tools that help advertisers create their own ads, and
the total sign-up cost to become an AdWords advertiser is roughly $5.
Google also has a team dedicated to weeding out individuals trying to cheat the Google system by manipulating
their relevance ranking through a process called click fraud. (Click fraud is a technique to increase the
advertising cost for competitors.)
Value sharing. Remarkably, notwithstanding its multi-billion dollar revenue base, Google for the most part does
not set prices for its services. The company auctions off keywords, letting the advertisers themselves determine
the price of a particular keyword.
As we saw with eBay, an auction format provides consumer surplus if an advertiser can purchase a keyword for
less than its willingness to pay. Further, evidence suggests that the return on investment for Internet advertising
remains substantially in excess of traditional advertising mediums. 24
Google’s AdSense program provides direct evidence of significant value sharing. In this program, Google
Network members allow Google to set up advertising on their websites. Google allows the network member to
keep approximately 80 percent of the advertising revenues the member site generates. In 2004, Google paid
over $1.2 billion to Google Network members. Google records gross AdSense revenue and treats AdSense
payouts as traffic acquisition costs. These costs were 39 percent of revenue in 2004.
Summary. Google focuses on creating value first and monetizing for the benefit of shareholders later. The stillstrong positive feedback loop between users and advertisers provides a substantial source of advantage, and
that the company doesn’t set prices for its core business suggests the opportunity for consumer surplus. Finally,
the billions in AdSense payouts create significant switching costs for current and prospective competitors.
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Amazon.com
Amazon.com is the leading Internet retailer, with 2005 sales expected to top $8 billion according to Wall Street
analysts. Amazon.com compares favorably to traditional retailers along a number of important dimensions,
including selection, product information, and often price.
Amazon.com uses a business model similar to another keystone company, Dell. In order to generate high
returns on invested capital, both companies combine relatively low operating profit margins with very high
capital turnover. Specifically, both companies have negative cash conversion cycles, allowing working capital to
be a source of capital as long as the business grows.
Value creation. Besides running its core business, Amazon.com develops platforms for outside parties,
including partners (e.g., Target, Office Depot, Wine.com), third-party merchants, and Amazon Associates. The
company also has programs to help publishing houses and record labels, as well as services for anyone who
wants to integrate their web site with Amazon.com. Amazon.com’s developer program, launched in the summer
of 2002, has an estimated 50,000 enrollment.
These platforms help Amazon.com realize the second part of its vision “to build a place where people can come
to find and discover anything they might want to buy online.” Third party deals now account for over one-quarter
of the company’s sales. 25
Amazon.com also creates value through its user-generated reviews (which in turn are rated for their
usefulness). In many cases, Amazon.com provides much more substantial product information and feedback
than what a consumer can get at a regular store.
Value sharing. Consistent with the first part of its vision, “to be the earth’s most customer centric company,”
Amazon.com is dedicated to lowering product prices over time—a classic low-cost producer strategy. This
creates the potential for consumer surplus.
When asked about “the biggest misconception about Amazon.com”, CEO Jeff Bezos said, “one of the things
people don’t understand is we can build more shareholder value by lowering product prices than we can by
trying to raise margins. It’s a more patient approach, but we think it leads to a stronger, healthier company. It
also serves customers much, much better.” 26
Amazon Associates, who direct users to Amazon.com’s site in return for a share of all product sales that result,
now has over 900,000 members. A majority of Amazon.com’s $150 million-plus marketing spending goes
directly to Associates.
Summary. While focused primarily on reducing prices, Amazon.com also offers substantial tools that allow
outside parties to integrate with the company. The size of its Associates membership creates substantial
switching costs.
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Conclusion
Over the past twenty or thirty years, plunging computing and communication costs have changed the way
businesses and industries develop. Historically, companies were largely vertically integrated at an industry’s
nascent stages, and dis-integration occurred over time as the industry agreed on standards and modules.
Today, technology and modularity enable economic ecosystems to emerge faster than ever. But not all
ecosystems are the same: some are much healthier and robust than others. At their center robust ecosystems
often have a keystone company, which helps coordinate the ecosystem while assuring the various nodes create
value.
Remarkably, investors analyzing keystone companies often fail to recognize the significance of the ecosystem.
By helping create and share value, keystone companies build a vibrant network that can innovate, adapt, and
absorb substantial shocks. These features are at the core of sustainable competitive advantage.

Special thanks to Mark Niemann for valuable input to this report.
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Aver and Aversion
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What Two Recent Experiments Mean for Investors

It is a decisive fact about a person whether he possesses the freedom to act independently, or
whether he characteristically submits to group pressures.
Solomon E. Asch
Effects of Group Pressure Upon the Modification and Distortion of Judgments 1
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It’s possible that people who are . . . good investors may have what you call functional
psychopathy. They don’t react emotionally to things.
Antoine Bechara
Lessons From the Brain-Damaged Investor 2

Scanning the Horizon
One of the most fascinating areas of research today intersects investing, decision-making, and
neuroscience. While the edifice of finance theory still leans heavily on the rational investor,
practitioners have known for centuries that investors often act suboptimally. Until recently,
however, we had no cohesive theory to explain investor behavior.
That all changed in the 1970s, when Daniel Kahneman and Amos Tversky developed prospect
theory, which describes how people systematically make decisions that deviate from the
theoretical ideal. They found, for example, that individuals are consistently overconfident,
anchor on irrelevant figures and don’t adjust appropriately, and alter their decisions based on
how problems are presented to them. Prospect theory catalyzed the new field of behavioral
finance, dedicated to the study of cognitive errors and decision-making biases in business and
investing settings.
Though it represents a huge leap forward, prospect theory still fails to reveal why people make
the decisions they do. Advances in neuroscience now allow researchers to peer into the brains
of subjects, providing the first tantalizing glimpses of what’s actually going on as people decide.
Economist Colin Camerer likens the plunge into neuroscience to the first family on the block to
have a television in the 1950s: the picture may be fuzzy and you may need to tweak the rabbit
ears, but the new images and insights are exhilarating.
In recent months researchers released two new papers with important implications for
investors. The first paper adds insight into a classic social psychology study by using the latest
functional magnetic resonance imaging (fMRI) technology. The second underscores the power
of loss aversion by showing that certain brain-damaged subjects do better than healthy
individuals in an investing game. We briefly review both studies and discuss their significance
for the investment process.
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Seeing is Believing (What the Group Tells You to Believe)
In the 1940s, psychologist Solomon Asch conducted what is now one of the best-known studies of social
conformity. Specifically, Asch examined how individuals react when faced with a majority clearly giving wrong
answers.
Asch’s experimental group consisted of eight members: seven in the know and one 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. (See Exhibit 1.) Going around the table, each participant named their choice aloud. In the first
couple control trials, all of the participants got the right answers.
Exhibit 1: The Task from Asch’s Experiment
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Illustration created by Legg Mason Capital Management to replicate the concepts used in the Solomon Asch experiment— Source: S. E. Asch, “Effects of Group
Pressure Upon the Modification and Distortion of Judgment,” in Harold Guetzkow, ed., Groups, Leadership and Men (Pittsburgh, PA: Carnegie Press, 1951).

After a few trials, Asch signaled the seven members to start making obvious mistakes. While many subjects
showed signs of emotional strain, including shock at the group’s evident errors, a full 33 percent of the subject
group’s answers stayed consistent with those of the majority. The high conformity level is a striking result,
especially for such an unambiguous task. 3
Asch also noticed “extreme individual differences” among the subjects. For example, one-quarter of the
subjects remained completely independent while one-third went with the consensus more often than not.
Today, we’d say the individuals had varying adoption thresholds—people embrace new fads, ideas, or social
activities at different rates.4 This variation in individual behavior intrigued Asch, and he attempted to
categorize the forms of reaction.
Using purely descriptive categorizations based on close observation during the trials, Asch devised three
categories to explain the behavior of the subjects who mostly went with the majority:
•
•
•

Distortion of perception. This group is unaware that the majority distorted their estimates.
Distortion of judgment. These subjects conclude that their perceptions are inaccurate and the group is
right.
Distortion of action. These individuals suppress their own views and knowingly go with the majority.

The results of Asch’s experiments have obvious relevance for markets. Group choices—revealed simply as
stock price performance—tempt investors to go with the majority, albeit to varying degrees. But Asch, who
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died in 1996, never fully understood what went on in the minds of the subjects as they faced the majority’s
wrong choices.
In a recently published study, brain researchers picked up where Asch left off. 5 The scientists ran a modified
version of Asch’s original study, asking the subjects to decide whether rotated three-dimensional geometric
shapes were the same or different. Like the original experiment, the researchers cued actors to give wrong
answers. Consistent with the main result decades earlier, the subjects went with the group’s incorrect
answers 41 percent of the time.
Today’s scientists had something Asch could only dream of—an fMRI machine, allowing them to see which
brain regions were active as the subjects made their choices. For the first time, the scientists could directly
link social conformity with brain activity.
In effect, the scientists could test Asch’s descriptive categories. If the subject’s distortions were based on
judgment or action, the scientists would expect activity in the forebrain—an area that deals with monitoring
conflict and planning. On the other hand, if the distortions were due to perception—a category to which “very
few subjects” belonged, according to Asch—the changes would be in the posterior brain areas that control
vision and spatial perception. 6
As it turns out, in conforming subjects the scientists saw activity in the areas that work on mental rotation,
suggesting the majority’s choice actually affects perception. Further, the subjects that remained independent
showed activity in the amygdala and caudate nucleus, regions associated with emotional salience.
Most people, and especially investors, try to perceive situations clearly and without bias. But this research
flies in the face of that objective. The study’s leader, Gregory Berns, summed up the findings: “We like to think
that seeing is believing,” but the study suggests, “seeing is believing what the group tells you to believe.”

Damage = Good?
One of prospect theory’s most important contributions to finance is loss aversion, the idea that for most
people, losses loom larger than corresponding gains. 7 The empirical evidence suggests we feel losses about
two to two-and-a-half times more than we feel gains. Loss aversion is a clear-cut deviation from expected
utility theory.
What gives? The decision frame shows one significant difference between expected utility theory and
prospect theory. Expected utility considers gains and losses in the context of an investor’s total wealth, while
prospect theory considers gains and losses versus isolated components of wealth, like changes in a stock
price. Investors tend to make decisions based on reference points, not the big picture.
Ripples from loss aversion touch many facets of investing, including the endowment effect, 8 the disposition
effect, 9 and myopic loss aversion. 10 One of loss aversion’s most basic implications is that investors willingly
turn down positive expected value financial propositions.
This point was famously made by economist Paul Samuelson, who in the 1960s offered a colleague a simple
and attractive bet: call a fair coin toss right and you’ll get $200, call it wrong and you’ll pay me $100. His
dining partner turned down the positive-expected-value proposition, replying, “I won’t bet because I would feel
the $100 loss more than the $200 gain.” 11
So loss aversion can lead to some very suboptimal decisions, especially in a portfolio setting. Further, just as
Asch found a wide range of conformity thresholds, investors likely vary substantially in their loss aversion
ratios. Here’s where the new study comes in. 12
Researchers decided to pit brain-damaged patients against normal subjects in an investment game. The
brain-damaged patients had normal IQs, and the regions of their brains associated with logic and cognitive
reasoning were fine. The damage was in the part of the brain controlling emotions: the patients didn’t have
normal experiences of fear or anxiety.
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In a simple game, researchers set up 20 rounds of coin tosses. Each player started with $20. For every
round, the individuals could play or sit out. If they played, they handed the experimenter $1. The experimenter
flipped a coin, with a $2.50 payoff for a tails flip ($1.50 net of the dollar to play) and nothing for a heads
(equivalent to a $1 loss). If they didn’t play a given round, the subjects got to keep their dollar. The goal was
to end up with the most money possible.
The game is not hard to figure out. Since for each round the expected value is higher to invest than not to
invest ($1.25 versus $1.00), the best strategy is to invest in every round.
So who did better, the brain-damaged or normal subjects? It wasn’t close. The brain-damaged patients ended
up with about 13 percent more money than the normal patients ($25.70 versus $22.80). Why? The braindamaged patients participated in 45 percent more rounds than the normal players.
Even though the normal subjects intellectually knew what to do, loss aversion took over. Researcher Baba
Shiv comments, “they know the right thing to do is invest in every single round, but when they actually get into
the game, they just start reacting to the outcomes of previous rounds.” 13 Normal participants only invested in
41 percent of rounds following a loss, less than half the rate of the brain-damaged patients.
This research raises an intriguing question: is it possible that successful investors simply have a lower loss
aversion ratio than the rest of the population? And if so, how much of the difference can we attribute to hard
wiring versus the culture of the investor’s firm?
None of this is to say healthy emotions are undesirable. In fact, the personal finances of the brain-damaged
patients in the study were awful. Three-quarters of them had experienced bankruptcy because their riskseeking behavior led to poor decisions and their lack of emotional intelligence allowed them to get involved
with some unscrupulous people.

Conclusion: Self-Awareness, Heterogeneity, and Culture
We believe these studies provide at least three lessons.
First, they may help raise self-awareness, through a basic understanding and recognition of behavioral
pitfalls. When you feel attracted to an investment opportunity because lots of other people are participating,
you need to recognize that your perception of the problem may start to be jeopardized. The antidote includes
diversifying your information sources and quantifying the expectations an asset price reflects.
Coping with loss aversion requires thinking in terms of a portfolio instead of individual stocks, assessing a
company’s value independent of where the stock has traded before (or your purchase price), and a constant
focus on expected value.
Second, these studies underscore the wide variation in personalities and preferences. As the Asch study
showed, people follow the crowd with varying degrees of willingness. Likewise, your loss aversion ratio can
help or hinder your investment results, based on your circumstances. Make sure your personality and
investment approach are compatible.
Finally, while both adoption thresholds and loss aversion ratios may be hard-wired to some degree,
investment firm culture undoubtedly plays a critical role in long-term success. Some important dimensions of
a healthy culture include sufficient input and cognitive diversity, team support in periods of difficult results
(which are inevitable), and an unyielding focus on investment process versus outcome.
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The Investment Process

Information
analysis

Information

Sources
 Diversity
 Weighing
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Economic focus
 Competitive strategy
 Analogy and metaphor


Decision
making
Proper framing
 Avoid pitfalls
 Internalize techniques


Agenda
1.

Practices of the best




2.

Expected value



3.

Probabilities
Outcomes

Why we are suboptimal



3

Process versus outcome
Odds in your favor
Understanding the role of time

Heuristics and biases
How we can benefit
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The T Theory
 The

best in all probabilistic fields

Focus on process versus outcome
 Always try to have the odds in their favor
 Understand the role of time


 The

best have more in common with one another
than they do with the average participant in their
field
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Process versus Outcome
 In

any probabilistic situation, you must develop
a disciplined and economic process

 You

must recognize that even an excellent
process will yield bad results some of the time

 The

investment community—largely reflecting
incentives—now seems too focused on
outcomes and not enough on process
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Process versus Outcome
Outcome

Process Used to Make the Decision

Good
Bad

Good

Bad

Deserved Success

Bad Break

Dumb Luck

Poetic Justice

Source: J. Edward Russo and Paul J.H. Schoemaker, Winning Decisions (New York: Doubleday,
2002), 5.

Try not to confuse outcomes and process
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Process versus Outcome
Any time you make a bet with the best of it, where the
odds are in your favor, you have earned something on
that bet, 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.
David Sklansky, The Theory of Poker, 4th ed.
(Henderson, NV: Two Plus Two Publishing, 1999), 10.
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Process versus Outcome
Any individual decisions can be badly thought through, and
yet be successful, or exceedingly well thought through, but
be unsuccessful, because 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.
Robert Rubin
Harvard Commencement Address, 2001
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Odds In Your Favor
 Asset

prices reflect a set of expectations
 Investors must understand those expectations
 Expectations are analogous to the odds—and
the goal of the process is finding mispricings
 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 price

9
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Odds In Your Favor
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.
Steven Crist, “Crist on Value,” in Beyer, et al., Bet with the Best
(New York: Daily Racing Form Press, 2001), 64.
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Odds In Your Favor
I defined variant perception as holding a well-founded view
that was meaningfully different from the market consensus
. . . Understanding market expectation was at least as
important as, and often different from, the fundamental
knowledge.
Michael Steinhardt, No Bull: My Life in and Out of Markets
(New York: John Wiley & Sons, 2001), 129.
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The Role of Time
 Because

investing is about probabilities, the
short-term does not distinguish between good
and poor processes
 A quality process has a long-term focus
 The investment community’s short-term focus
is costly, and undermines a quality long-term
process
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The Role of Time
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.
Michael Lewis, Moneyball: The Art of Winning an Unfair Game
(New York: W.W. Norton & Company, 2003), 274.
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The Role of Time
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.
Amarillo Slim, Amarillo Slim in a World of Fat People
(New York: Harper Collins, 2003), 101.
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The Role of Time
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1

21

41

61

Trial Number

81

From Theory to Practice
 Principles

of expected value

How do you set probabilities?
 How do you consider outcomes?
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Expected Value
Expected value is the weighted average value
for a distribution of possible outcomes
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.
Warren E. Buffett
Berkshire Hathaway Annual Meeting, 1989.
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Expected Value
Expected value—drug
development
Scenario
Breakthrough
Above average
Average
Below average
Dog

Probability
10%
10
60
10
10
100%

Value (outcome) Weighted Value
$1,323,920
661,960
66,200
7,440

6,620

$132,392
66,196
39,720
744
662

Expected Value $239,714

Source: David Kellogg and John M. Charnes, “Real Options Valuation for a Biotechnology Company,”
Financial Analysts Journal, May/June, 2000, 76-84.
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Expected Value
Risk versus uncertainty
Risk – we don’t know outcome, but we know what the
underlying distribution looks like


incorporates the element of loss/harm

Uncertainty – we don’t know the outcome, and we don’t
know what the underlying distribution looks like


need not incorporate loss/harm

Source: Frank H. Knight, Risk, Uncertainty, and Profit (Boston: Houghton and Mifflin, 1921).
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How do we Think about
Probabilities?
Three ways to set probability
1. Degrees of belief



Subjective probabilities
Satisfy probability laws

2. Propensity



Reflect properties of object or system
Roll of a die: one-in-six probability

3. Frequencies


Large sample of appropriate reference class



Finance community largely in this camp

Source: Gerd Gigerenzer, Calculated Risks (New York: Simon & Schuster, 2002), 26-28.
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How do we Think about Probabilities?


Beware of nonstationarity
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.
Bradford Cornell, The Equity Risk Premium
(New York: John Wiley & Sons, 1999), 45-46.
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How do we Think about Outcomes?
Frequency Distribution of S&P 500 Daily Returns
December 29, 1977 - March 3, 2005
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Frequency Difference: Normal versus Actual Daily Returns
December 29, 1977 - March 3, 2005
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Source: Factset.
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Standard Deviation

3

4
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How do we Think about Outcomes?
Value
Triggers

Value
Factors

Volume

Price
and Mix

Sales

Operating
Value
Drivers
Sales
Growth
Rate (%)

Operating
Profit
Margin (%)

Operating
Leverage

Economies
of Scale

Operating
Costs

Investments

23

Decision-making for Investors

Cost
Efficiencies

Investment
Efficiencies

Incremental
Investment
Rate (%)

How do we Think about Outcomes?
Google Options Implied Distribution
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400

450

500

Frequency versus Magnitude
 Both

frequency (probability) and magnitude
(outcome) matter
Good probability, bad expected value
Probability

Outcome

Weighted Value

70%

+1 %

+0.7%

30%
100%

-10

-3.0
-2.3%

Bad probability, good expected value
Probability
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Outcome

Weighted Value

70%

-1 %

-0.7%

30%
100%

+10

+3.0
+2.3%
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Frequency versus Magnitude
Indeed, I can be wrong more often than I am right, so long
as the leverage on my correct judgments compensates for
my mistakes. At 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.
Leon Levy, The Mind of Wall Street
(New York: PublicAffairs, 2002), 197.

.
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Role of Time—Loss Aversion
 Samuelson’s

lunch bet

Flip a fair coin
 Correct call you win $200
 Incorrect call you lose $100


 Samuelson

proved that if you are willing to play
100 times, you should play once

 Samuelson’s

theory doesn’t feel right

See: Paul A. Samuelson, “Risk and Uncertainty: A Fallacy of Large Numbers,” Scientia, XCVIII, 1963, 108-113.
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Role of Time—Loss Aversion
Myopic Loss Aversion


We regret losses more than similar-sized gains. Since
the stock price is typically the frame of reference, the
probability of loss or gain is important. A longer holding
period means a higher probability of a gain.



The more frequently we evaluate our portfolios, the
more likely we are to see losses and hence suffer from
loss aversion.

Source: Shlomo Benartzi and Richard H. Thaler, “Myopic Loss Aversion and The Equity Premium Puzzle,”
The Quarterly Journal of Economics, February 1995, 79-92.
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Role of Time—Loss Aversion
 As

a result, a long-term investor is willing to
place a higher value on a risky asset than a
short-term investor

 Valuation
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depends on your time horizon

Overconfidence
 We

consistently overrate our capabilities,
knowledge, and skill

 We

tend to project outcome ranges that are
too narrow

 Overconfidence

can lead to excessive trading

See: Brad Barber and Terrance Odean, “Trading is Hazardous to Your Wealth: The Common Stock
Investment
Performance of Individual Investors,” Journal of Finance, 55, April 2000, 773-806.
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Heuristics


Other pitfalls
Framing
 Anchoring and adjusting
 Confirmation trap
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How Can We Benefit?


32

Look for diversity breakdowns


We often make decisions by observing others



Information cascades―a reasoned or arbitrary
decision by one individual triggers action by many



Herding―when a large group of investors make the
same choice based on the observations of others,
independent of their own knowledge
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How Can We Benefit?


How do we lose diversity?


Imitation



Solomon Asch experiment

X

A

B

C

Illustration by LMCM based on S. E. Asch, “Effects of Group Pressure Upon the Modification and
Distortion of Judgment,” in Harold Guetzkow, ed., Groups, Leadership and Men (Pittsburgh, PA: Carnegie
Press, 1951).
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How Can We Benefit?










Asch always wondered: Did the people who gave in to the group
do so knowing that their answers were wrong? Or did the social
pressure actually change their perceptions?
The new study tried to find an answer using fMRI scanners.
The researchers found that social conformity showed up in the
brain as activity in regions that are entirely devoted to
perception.
But independence of judgment—standing up for one's beliefs—
showed up as activity in brain areas involved in emotion.
"We like to think that seeing is believing," said Dr. Gregory
Berns, a psychiatrist and neuroscientist at Emory University who
led the study.
But the study's findings show that seeing is believing what the
group tells you to believe.

Source: Sandra Blakeslee, “What Other People Say May Change What You See,” The New York Times, June
28, 2005.
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Takeaways
 Investing

is a probabilistic exercise
 Expected value is the proper way to think
about stocks
 There are many pitfalls in objectively
assessing probabilities and outcomes
 We need to practice mental discipline or else
we’ll lose long-term to someone who is
practicing that discipline
 Markets periodically go to excesses
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Are You an Expert?
Experts and Markets
Overall, the evidence suggests there is little benefit to expertise . . . Surprisingly, I could
find no studies that showed an important advantage for expertise.
J. Scott Armstrong
The Seer-Sucker Theory: The Value of Experts in Forecasting 1

The Heart of the Matter
mmauboussin@lmfunds.com

If you enter a hospital with chest pains, doctors will quickly administer an
electrocardiogram (EKG) test. The EKG measures electrical impulses in your heart
and translates them into squiggles on graph paper. Based in part on the readout, the
doctor determines whether or not you’re having a heart attack. Sometimes the
readouts are clear. But often they’re equivocal, which means you are relying on the
doctor’s expertise to come to a proper diagnosis.
So how good are doctors at reading EKGs? In a 1996 showdown, Lund University
researcher Lars Edenbrandt pitted his computer against Dr. Hans Ohlin, a leading
Swedish cardiologist. An artificial intelligence expert, Edenbrandt had trained his
machine by feeding it thousands of EKGs and indicating which readouts were indeed
heart attacks. The fifty-year-old Dr. Ohlin routinely read as many as ten thousand
EKGs a year as part of his practice.
Edenbrandt chose a sample of over two thousand EKGs, exactly half of which showed
confirmed heart attacks, and gave them to machine and man. Ohlin took his time
evaluating the charts, spending a week carefully separating the stack into heart-attack
and no-heart-attack piles. The battle was reminiscent of Kasparov versus Deep Blue,
and Ohlin was fully aware of the stakes.
As Edenbrandt tallied the results, a clear cut winner emerged: the computer correctly
identified the heart attacks in sixty-six percent of the cases, Ohlin in only fifty-five
percent. The computer proved twenty percent more accurate than a leading
cardiologist in a routine task that can mean the difference between life and death.2
Our society tends to hold experts in high esteem. Patients routinely surrender their
care to doctors, investors listen to financial advisors, and receptive TV viewers tune in
to pundits of all stripes. All of this may cause you to wonder: what do we know about
experts?
This piece provides perspective on how to think about experts. We address some
basic questions, including:
•
•
•
•

What is an expert?
What characteristics do experts share?
Where do experts tend to do well and where do they do poorly?
Does the world of investing have experts?
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Deliberate Practice and Two Sigma
Not surprisingly, we find no universal agreement as to what defines an expert. Webster’s dictionary
offers, “One with special skill or knowledge representing mastery of a particular subject.” A more
quantitative characterization suggests experts perform at a level two standard deviations or more
above a population average.
Naturally, the ability to quantify expert performance varies from discipline to discipline. In areas
where scientists can readily measure expert performance, including many individual sports, the
standard for expertise has risen steadily over the years. Today’s elite marathoners cover the 26.2mile course roughly 30% faster than the best runners a century ago, and two great violinists of
Tchaikovsky’s time declined to play his violin concerto, declaring it too difficult.
Researchers have studied experts across a large range of activities for decades. An attempt to
better approach problems in artificial intelligence (AI) motivated much of the early research. AI
designers had little trouble with straightforward rules-based systems that humans could program
readily, but found computers unable to replicate some tasks humans take for granted. Exhibit 1
provides a partial list of the experts scientists have studied.
Exhibit 1: Studied Expert Domains
Chess
Musicians
Sports
Typing
Medical diagnosis
Mental calculations
Source: LMCM.

Some expert domains are predominantly physical (sports and typing) while others are cognitive
(chess and mental calculations). Intriguingly, the time required to become an expert is remarkably
consistent across domains. As it turns out, expertise requires about ten years, or ten to twenty
thousand hours of deliberate practice. Little evidence exists for expert performance before ten years
of practice. 3 Even prodigies like Bobby Fischer (chess), Amadeus Mozart (music) and Wayne
Gretzky (sports) required a decade of practice to generate world class results.
Of course, pursuing an activity for ten years provides necessary, but not sufficient, background to
produce an expert. Plenty of recreational athletes, musicians, and board-game enthusiasts have put
in the requisite time without achieving expert-level performance.
Cognitive psychologists highlight the role of deliberate practice in separating experts from non
experts. Deliberate practice means pursuing a well-defined task, appropriate for the individual’s
level, allowing for opportunities for errors, error correction, and informative feedback. Contrast
deliberate practice with playful interaction, where individuals seek simply to enjoy an activity.
Experts-in-training allocate about four hours a day to deliberate practice, an amount which is also
very consistent across domains. 4
Experts are not casual about their domain. They build their lives around deliberate practice and
practice every day, including weekends. But experts also report sleep and rest as critical elements
of their results, and they avoid overtraining or overexertion. Evidence shows that performance
diminution in cognitive tasks coincides more with reductions in deliberate practice than with aging.
The age of peak performance varies based on the domain. In vigorous physical activities, experts
peak in their mid-20’s. In cognitive activities like chess and science the peak occurs in the 30’s.
More creative experts, including novelists, historians, and philosophers, hit the performance apex in
their 40’s or 50’s.
Page 2
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Characteristics of Experts
Given that experts exist in diverse domains, psychologists wondered whether they have much in
common. The answer: a resounding yes. Research on expert performance reveals seven robust and
universal characteristics. 5
1.

Experts excel in their own domains, but not outside their domain. Expertise is domain specific.
When experts in one field shift their attention to another field, performance retreats to the novice
level. The reason is relatively straightforward: experts tend to accrue significant domain-specific
knowledge, which is only transferable to closely interrelated fields. The bottom line is you can feel
free to ignore an expert discussing topics outside his or her domain.

2. Experts perceive patterns in their domain. Bill Chase and Herb Simon demonstrated this point
with chess players. 6 Rather than focusing on the position of individual pieces, expert chess
players perceive clusters of pieces, or chunks. Estimates suggest that chess masters store
roughly 50,000 chunks in long-term memory. Notably, this pattern recognition does not represent
superior perception ability. When chess pieces are placed randomly on the board, experts
remember the positions about as well as novices. The difference amounts to a database of
chunks, amassed through deliberate practice, from which experts can draw.
3. Experts solve problems much faster than novices. Lightning chess, where players only have a few
seconds to decide a move, illustrates this point well. Chess masters play much more effectively at
lightning games than novices. Two factors explain the expert speed edge. First, experts are more
effective at the domain’s basic skills because they have practiced for so many hours. This frees up
cognitive capacity for other parts of the task. Second, since experts see patterns better than
novices, their solution searches are more efficient.
4. Experts have superior short- and long-term memory. When tested, experts appear to have recall
capacity that exceeds the limits of short-term memory. While they do not have larger short-term
memories than the average person, experts have internalized, and hence made automatic, many
basic skills. Deliberate practice assures experts have more patterns stored in long-term memory
that they are facile in retrieving.
5. Experts represent problems at a deeper level than novices. Cognitive psychologists tested this
point by asking experts and novices to sort problems in various fields, including physics and
computer programming. The results showed that experts sort by principle-based categories, while
novices sort more literally, reflecting the problem’s surface features.
6. Experts spend a lot of time solving problems qualitatively. When researchers present novices with
a problem within a domain, the novices quickly go to relevant equations and solve for the
unknown. In contrast, experts tend to create a mental representation of the problem, try to infer
relations within the problem, and consider constraints that might reduce the search space. Domain
knowledge and experience allow experts greater perspective on problem solving.
7. Experts have a strong sense of their own fallibility. Experts tend to be more aware of their errors,
why they fail, and when they need to check their answers. Further, experts tend to judge a
problem’s difficulty better. Because of collective domain experience, experts are better at selfmonitoring than are novices.
One helpful framework for understanding the difference between experts and non experts comes from
the two systems of decision making Daniel Kahneman describes in his Nobel Prize lecture.7 System 1,
the experiential system, is “fast, automatic, effortless, associative, and difficult to control or modify.”
System 2 is analytical, “slower, serial, effortful, and deliberately controlled.” Through substantial
deliberate practice in a particular domain, experts can train and populate their experiential systems. A
well-trained experiential system, while costly, frees capacity for the analytical system.
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In Kahneman’s model, System 1 uses perception and intuition to generate impressions of objects or
problems. These impressions are involuntary, and an individual may not be able to explain them.
Kahneman argues that System 2 is involved in all judgments, whether or not the individual makes the
decision overtly. In the model, intuition is a judgment that reflects an impression.
Some authors have celebrated the power of intuition. 8 An individual’s intuitive judgment of probabilities,
however, is heavily influenced by similarities between the current situation and past situations, as well as
the associations that occur to the individual. Among Kahneman’s many contributions is showing that
these influences can lead to sub-optimal decisions: more bluntly, intuition is notoriously poor in dealing
with uncertainty. A crucial question, to which we will return, is when does intuition work?

Where Do Experts Do Well?
In some domains, experts clearly and consistently outperform the average person: just imagine playing
chess against a grandmaster, trading volleys on Wimbledon’s center court, or performing brain surgery.
Yet in other domains experts add very little value, and their opinions are routinely inferior to collective
judgments. Further, experts in some fields tend to agree most of the time (for example, weather
forecasters), while in other fields they often stand at complete odds with one another. What’s going on?
Let’s narrow our discussion to cognitive tasks. One way to look at expert effectiveness is based on the
nature of the problem they address. We can consider problem types on a continuum. 9 One side
captures straightforward problems inherent to static, linear, and discrete systems. The opposite side
reflects dynamic, non-linear, and continuous problems. Exhibit 2 offers additional adjectives for each of
the two extremes.
Exhibit 2: Edges of the Problem Continuum
Discrete
Static
Sequential
Mechanical
Separable
Universal
Homogenous
Regular
Linear
Superficial
Single
Stationary

Continuous
Dynamic
Simultaneous
Organic
Interactive
Conditional
Heterogeneous
Irregular
Non-linear
Deep
Multiple
Nonstationary

Source: Paul J. Feltovich, Rand J. Spiro, and Richard L. Coulsen, “Issues of Expert Flexibility in Contexts Characterized by
Complexity and Change,” in Paul J. Feltovich, Kenneth M. Ford, and Robert R. Hoffman, Expertise in Context: Human and
Machine (Menlo Park, CA and Cambridge, MA: AAAI Press and The MIT Press, 1997), 128-129 and LMCM.

While tens of thousands of hours of deliberate practice allows experts to internalize many of their
domain’s features, this practice can also lead to reduced cognitive flexibility. Reduced flexibility leads to
deteriorating expert performance as problems go from the simple to the complex.
Two concepts are useful here. The first is what psychologists call functional fixedness, the idea that
when we use or think about something in a particular way we have great difficulty in thinking about it in
new ways. We have a tendency to stick to our established perspective, and are very slow to consider
alternative perspectives.
The second idea, reductive bias, says that we tend to treat non-linear, complex systems (the right-hand
side of the continuum) as if they are linear, simple systems. A common resulting error is evaluating a
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system based on attributes, versus considering the circumstances. For example, some investors focus
solely on statistically cheap stocks (attribute) and fail to consider whether or not the valuation indicates
value (circumstance).
Reductive bias also presents a central challenge for economists, who attempt to model and predict
complex systems using tools and metaphors from simpler equilibrium systems. The bias demonstrates
a number of conceptual challenges, including the failure to consider novel approaches, novelty clues,
and system change.
None of this is to say that experts are inflexible automatons. Experts act with demonstrably more
flexibility than novices in a particular domain. Psychologists specify two types of expert flexibility. In the
first type, the expert internalizes many of the domain’s salient features and hence sees and reacts to
most of the domain’s contexts and their effects. This flexibility operates effectively in relatively stable
domains.
The second type of flexibility is more difficult to exercise. This flexibility requires an expert to recognize
when his or her cognitively-accessible models are unlikely to work, forcing the expert to go outside
their routine and familiar frameworks to solve the problem. This flexibility is crucial to success in
nonlinear, complex systems.
So how does an expert ensure they incorporate both types of flexibility? Advocates of cognitive
flexibility theory suggest the major determinant in whether or not an expert will have more expansive
flexibility is the amount of reductive bias during deliberate practice. 10 More reductive bias may
improve efficiency but will reduce flexibility. To mitigate reductive bias, the theory prescribes exploring
abstractions across diverse cases to capture the significance of context dependence. Experts must
also look at actual case studies and see when rules do and don’t work.
Exhibit 3 consolidates these ideas and offers a quick guide to expert performance in various types of
cognitive domains. Consistent with Exhibit 2, we show a range of domains from the most simple on the
left to the most complex on the right. The exhibit shows that expert performance is largely a function of
the type of problem the expert addresses.
For rules-based systems with limited degrees of freedom, computers consistently outperform
individual humans. 11 Humans perform well, but the computers are better and often cheaper.
Computer algorithms beat people for reasons the psychologists have documented: humans are easily
influenced by suggestion, recent experience, and how information is presented. Humans also do a
poor job of weighing variables. 12 Because most decisions in these systems are rules-based, experts
tend to agree. The EKG-reading story illustrates this point.
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Exhibit 3: Expert Performance Depends on the Problem Type

Rules-based;
limited degrees
of freedom

Rules-based;
high degrees
of freedom

Probabilistic;
limited
degrees of
freedom

Probabilistic;
high degrees
of freedom

Worse than
computers

Generally
better than
computers

Equal to or
worse than
collectives

Collectives
outperform
experts

Expert
agreement

High
(70-90%)

Moderate
(50-60%)

Moderate/Low
(30-40%)

Low
(<20%)

Examples

• Credit scoring
• Simple medical
diagnosis

• Chess
• Go

• College
admissions
• Poker

Domain
description

Expert
performance

• Stock market
investing
• Economic
forecasting

Source: Beth Azar, “Why Experts Often Disagree,” APA Monitor Online, Vol. 30, 5, May 1999 and LMCM.

The next column shows rules-based systems with large degrees of freedom. Experts tend to add the most
value here. For example, while Deep Blue narrowly beat chess master Garry Kasparov, no computer is
even close to beating a top player in Go, a game with simple rules but a larger 19-by-19 board. 13
Improving computing power, however, will eventually challenge the expert edge in this domain type.
Agreement among experts in this domain remains reasonably high.
A move to the right reveals a probabilistic domain with limited degrees of freedom. The value of experts
declines because outcomes are probabilistic, but experts still hold their own versus computers and
collectives. Expert agreement dips again in these domains. Statistics can improve expert decision-making
with these problems, a point Michael Lewis develops fully for professional baseball player selection in his
bestseller Moneyball.
The right hand column shows the most difficult environment: a probabilistic domain with high degrees of
freedom. Here the evidence clearly shows that collectives outperform experts. 14 The stock market
provides an obvious case in point, and it comes as no surprise that the vast majority of investors add no
value. In this domain, experts can, and often do, hold diametrically opposite views on the same issue. 15
Exhibit 4 shows visually where experts add value in cognitive tasks. At the extremes, either computers or
collectives consistently outperform experts. But in the middle, experts can and do add value. Most of us
encounter problems of every kind in our day-to-day jobs.
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Low

Value of experts

High

Exhibit 4: Where Experts Add Value

Simple

Complex

Domain
Source: LMCM.

Considering tasks along a complexity continuum also provides insight into when intuition will likely work.
An expert’s intuition results from training the experiential system through deliberate practice. In a stable
domain, intuition is very powerful. When operating in a domain of sufficient complexity, expert intuition
may prove unreliable. The experiential system is simply not flexible enough to capture the nonlinearity
and nonstationarity inherent in some domains. 16

Are There Experts in Investing?
Given that the stock market is a probabilistic, high-degree-of-freedom domain and the poor aggregate
performance of active investment managers, there seems little reason to look for investing experts.17
However, a handful of distinguished investors have established excellent long-term records, which holds
hope for expertise in investing. Economist Burt Malkiel says it this way: 18
While it is abundantly clear that the pros do not consistently beat the averages, I must admit that
there are exceptions to the rule of the efficient market. Well, a few. While the preponderance of
statistical evidence supports the view that market efficiency is high, some gremlins are lurking
about that harry the efficient-market theory and make it impossible for anyone to state that the
theory is conclusively demonstrated.
Since we don’t yet understand all the issues around expertise and have yet to study successful investors
in great detail, our conclusion that there are expert investors is tentative. However, it does not appear
expert-investor skill sets are transferable. Here are some of the characteristics expert investors share:
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•

Successful investors put in plenty of deliberate practice. In investing, this generally means lots of
time reading, often across diverse fields. For example, the highly-regarded head of GEICO’s
investments, Lou Simpson, says, “I’d say I try to read at least five to eight hours per day. I read a
lot of different things . . .” 19 Berkshire Hathaway’s Charlie Munger makes the point more
emphatically, “In my whole life, I have known no wise people (over a broad subject matter area)
who didn't read all the time—none, zero. You'd be amazed at how much Warren reads—at how
much I read. My children laugh at me. They think I'm a book with a couple of legs sticking out." 20

•

Great investors conceptualize problems differently than other investors. As a group, these experts
go beyond the near-term obvious issues, can identify relevant principles because of their
experience, and see meaningful trends. These investors don’t succeed by accessing better

Legg Mason Capital Management

information; they succeed by using the information differently than others. As an illustration, star investor
and Sears Holdings chairman Eddie Lampert carefully studied Warren Buffett’s past investments to
understand the logic. By reading annual reports in years preceding Buffett deals, Lampert sought to
reverse engineer Buffett’s thought process. In a Business Week article, Lampert noted, "Putting myself in
his shoes at that time, could I understand why he made the investments? That was part of my learning
process." 21
•

Long-term investment success requires mental flexibility. Just as markets constantly evolve, so
too must investors. Further, expert investors possess the second type of flexibility—an ability to
recognize when their easily-accessible mental models no longer apply. This recognition requires a
return to basic principles to think carefully about a topic. Bill Miller’s investment-process evolution
is a good case: 22
The [conventional value investing] approach that had been so successful for us . . . had
serious shortcomings when the economy peaked and began to head down. I decided
to see if the academic literature offered any insights into how we might improve our
investment process. After reviewing the data . . . it became clear that the conventional
wisdom about value investing was wrong. Our experience in the late 1980’s and the
changes we implemented in our process allowed us to sidestep that [performance]
pothole in the late 1990s.

•

Not pattern recognition but process recognition. As scientist Norman Johnson notes, in complex
systems an expert can create a mental simulation, fueled by diverse information. An idea or
problem solution emerges from the simulation, leaving the expert unable to explain how he or she
arrived at the solution. 23 A colleague’s description of legendary hedge fund manager George
Soros makes this point: 24
[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.”

The research on expertise is ambiguous on how much of expertise we can attribute to innate
characteristics versus deliberate practice. For example, Ericsson and Smith report, “the research approach
of accounting for outstanding and superior performance in terms of general inherited characteristics has
largely been unsuccessful in identifying strong and replicable relations.” 25 Our view, in contrast, is there is
clearly a hard-wired element to investing success. That most investors with outstanding long-term records
share a similar personality profile supports this view.26

Summary
Some skepticism about the value of experts is clearly warranted. An expert’s ability to solve a problem
appears largely dependent on the problem type. Computers tend to solve simple problems better, and
cheaper, than experts, while collectives outperform experts for complex problems.
Here are a few summary points:
•

•
•
•
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What it takes to become an expert appears remarkably consistent across domains. In field after
field, researchers find expertise requires many years of deliberate practice. Most people don’t
become experts because they don’t put in the time.
Experts train their experiential system. Repeated practice allows experts to internalize many
facets of their domain, freeing cognitive capacity.
Intuition is only reliable in stable environments. In domains that are nonlinear or nonstationary,
intuition is much less useful.
Expert investors exist. Unfortunately, it is not clear that their skill sets are transferable. Expert
investors are likely a product of both mental hard wiring and hard work.
Legg Mason Capital Management
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Groundwork
Fundamentals versus expectations
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 price
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Groundwork
Fundamentals versus expectations
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.
Steven Crist, “Crist on Value,” in Beyer, et al., Bet with the Best
(New York: Daily Racing Form Press, 2001), 64.

5

Expectations Investing

Groundwork
Fundamentals versus expectations
I defined variant perception as holding a well-founded view
that was meaningfully different from the market consensus
. . . Understanding market expectation was at least as
important as, and often different from, the fundamental
knowledge.
Michael Steinhardt, No Bull: My Life in and Out of Markets
(New York: John Wiley & Sons, 2001), 129.
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Groundwork
Introduction
 Investing,

like many things in life, relies
on expectations
 Changes in expectations trigger stock
price changes
 The investor’s key task is to anticipate
expectations revisions
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Expectations Investing
Introduction
 What

expectations?
 Are all expectation revisions the same?
 What’s the best way to anticipate expectations
revision?
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Expectations Investing
Introduction
 Expectations

are based on long term cash flow
 Expectation revisions are not all the same
 Investors need to wed competitive strategy and
finance to best anticipate important revisions
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Groundwork
Three myths

Myth

Reality

10

The market is
short-term
oriented

EPS dictate value

P/E multiples
determine value

The market
takes a
long-term view

EPS tell us little
about value

P/E’s are a
function of value
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Groundwork
ROIC and P/E multiples—theory
Return on Invested Capital
4%

8%

6.1x

12.5x

15.7x

16.7x

6%

1.3

12.5

18.1

20.0

8%

NM

12.5

21.3

24.2

10%

NM

12.5

25.5

29.9

Earnings Growth

4%

16%

24%

Assumes all equity financed; 8% WACC; 20-year forecast period.
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How the Market
Values Stocks
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Basics of Valuation
First principles
(1) Cash flow

(2) Risk

Value

(3) Forecast horizon

These drivers are expectational in the stock market
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Basics of Valuation
Cash flow
• Volume
• Pricing

Sales

• Expenses
• Leases

Operating
Margin

• Tax Provision
• Deferred Taxes
• Tax Shield

Cash
Earnings

Cash
Taxes
minus

• A/R
• Inventories
• A/P
• Net PP&E
• Operating Leases

∆

Working
Capital

Capital
Expenditures
Acquisitions/
Divestitures
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Free Cash Flow
Cash available
for distribution to
all claimholders

Investment

Basics of Valuation
Microsoft (2005)
In $ millions
Sales
+ Increase in unearned revenue
- Recognition of unearned revenue from prior periods
- Increase in accounts receivable
Cost of revenue
+ Increase in other assets
- Increase in other liabilities

Earnings
39,788.0

15

Research and development
Compensation
- Stock-based compensation
Sales and marketing
General and administrative

(6,184.0)

Operating income
Losses on equity investees and other
Investment Income
+ Investment income
Income before income taxes
Income tax expense
- Deferred taxes
- Stock option tax benefits

14,561.0
0.0
2,067.0

Expectations Investing

Cash Flow

13,831.0
(12,919.0)
(1,243.0)

39,457.0

99%

172.0
1,245.0

(4,783.0)

77%

855.0
(1,019.0)

(164.0)

(6,200.0)

Depreciation and amortization expense
+ Depreciation expense
- Capital expenditures

Reported Net Income
Operating Net Income
Cash Flow

Adjustment

Cash flow as a %
of income stmt item

2,448.0
(8,677.0)
(4,166.0)

(16,579.0)

(527.0)

1,540.0

(179.0)
668.0

(3,885.0)

89%

15,586.0

127.2%

16,628.0
(4,374.0)

12,254.0
12,254.0

Basics of Valuation
Cost of capital
 Opportunity

cost of capital providers
 Cost of equity is greater than the cost of debt
 Cost of capital can be tricky to estimate
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Basics of Valuation

Excess Returns

Competitive advantage period (CAP)

CAP

Time

 Period of time a
company can generate
excess returns on new
investments
17
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Basics of Valuation
Competitive advantage period (CAP)

Median ROIC

25.00%
20.00%
QI
QII
QIII
QIV
QV

15.00%
10.00%
5.00%
0.00%

1991

1992

1993 1994

Source: CSFBEdge database.
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1995 1996
Year

1997

1998 1999

2000

Basics of Valuation
Competitive advantage period (CAP)
 Reversion

to the mean fastest in fast-changing

industries
 Some companies and industries demonstrate
persistence
 CAPs cluster by investment neighborhood
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Expectations Investing Process
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Expectations Investing
A fundamental shift in stock selection
The Expectations Investing Steps
1. Estimate price-implied expectations
2. Identify expectations opportunities
3. Make buy and sell decisions

21
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Expectations Investing
Step 1: Estimate price implied expectations
 Uses

the sound DCF model
 Bypasses need to forecast
 Overcomes the shortcomings of traditional
analysis (i.e., price/earnings ratio)
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Expectations Investing
Step 2: Identify expectations opportunities
 Apply

appropriate competitive strategy
framework
 Determine which expectations revisions matter
most
¾
¾
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Value neutral
Value creating

Expectations Investing

incremental returns
incremental growth

Expectations Investing
Competitive strategy analysis






24

Five forces – assessing industry structure
Value chain – assessing activities and where companies
create value
Innovator’s dilemma – why great companies fail
Information rules – contrast between physical and
knowledge businesses
Game theory – capacity additions and pricing
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Expectations Investing
Expectations infrastructure
Value
Triggers

Value
Factors

Volume

Price
and Mix
Sales

Operating
Value
Drivers

Sales
Growth
Rate (%)

Operating
Profit
Margin (%)

Operating
Leverage

Economies
of Scale
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Operating
Costs

Cost
Efficiencies

Investments

Investment
Efficiencies

Incremental
Investment
Rate (%)

Expectations Investing
Step 3: Make buy and sell decisions
 Expected
¾
¾

value analysis

Frequency of correctness is not the key
Magnitude of correctness matters

 Incorporate
¾
¾
¾

Turnover
Transaction costs
Taxes

 Consider

26

margin of safety

Expectations Investing

decision making pitfalls

Case study
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Case Study
Coca-Cola
Cash flow

6.0% EBITA growth
45% Incremental investment rate

Cost of capital

7.5%

CAP

12 years

Source: Value Line Investment Survey, November 4, 2005 and LMCM estimates.
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$42

Case Study
Options-derived distribution
L Jan 08 35 call @ $9.40
S Jan 08 40 call @ $6.20


Pay $3.20 net ($9.40 minus $6.20) for the possibility of
receiving a maximum of $5 ($40 minus $35)



$3.20 divided by $5 equals a 64% probability the stock
will exceed $37.50 (mid point of the strikes) and 36%
probability the stock will be at or below $37.50
Source: Bloomberg, November 17, 2005.
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Case Study
KO options-implied distribution
Based on January 2008 options
60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%
$22.50
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$27.50

$32.50

$37.50

$42.50

$47.50

$52.50

$57.50

$62.50

$65.00

Case Study
Sales growth is the key trigger for KO
Value
Triggers

Value
Factors

Volume

Price
and Mix
Sales

Operating
Value
Drivers

Sales
Growth
Rate (%)

Operating
Profit
Margin (%)

Operating
Leverage

Economies
of Scale
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Operating
Costs

Cost
Efficiencies

Investments

Investment
Efficiencies

Incremental
Investment
Rate (%)

Case Study
KO options-implied distribution
Based on January 2008 options
60.0%

Implied sales growth = 6.0%

50.0%

40.0%

30.0%

Implied sales
growth = 1.7%

Implied sales growth = 8.7%

20.0%

10.0%

0.0%
$22.50
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$27.50

$32.50

$37.50

$42.50

$47.50

$52.50

$57.50

$62.50

$65.00

expectationsinvesting.com
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•

Corporate America is flush, and returns and cash flows remain strong.
Capital deployment is front and center.

•

Aggregate share buybacks are now larger than dividends. While buybacks
and dividends are mathematical equivalents, executives and investors
conceptualize them very differently.

•

Managers cite multiple motivations for buying back stock. A number of these
motivations risk conflicting with principles of value creation.

•

Earnings-per-share accretion or dilution has nothing to do with whether a
buyback makes economic sense. The relationship between price and
expected value dictates a stock buyback’s economic merits.

Introduction
Corporate America is in an unusual position today: even after returning a record one-half trillion
dollars to shareholders in 2005, companies remain flush. Cash balances are high, debt levels are
low, and free cash flow has never been stronger. Delivering superior shareholder returns in
upcoming years may require companies to show the same savviness in capital markets as they
do in product markets.
How did we get to this situation? The events of this century’s first six years encouraged
companies to focus internally, leading to today’s financial position. These include a brutal threeyear bear market in equities (2000-2002), a number of high-profile corporate scandals, terrorism,
a tight U.S. presidential election, heightened perceived geopolitical risk, a recession, and
increased regulation. Companies responded by honing their operations, limiting capital spending,
hiring sparingly, and hoarding capital. A recent report noted that companies in major economies
went from using over $500 billion in capital to fund their operations in 2000 to generating close to
$600 billion in free cash flow in 2004, nearly a $1.1 trillion swing in just four years. 1
The statistics today are impressive. Returns on capital, by any measure, are at or near all-time
peaks. (See Exhibit 1.) Industrial companies in the S&P 500 sat on a cash pile of over $600 billion
as of late 2005. Free cash flow margins (free cash flow divided by sales) are close to all-time
highs, capital spending as a percentage of gross cash flow remains near fifty-year lows, and total
debt as a percentage of assets pushes at a record low. This all occurs against a backdrop of
sharp productivity gains and stable and solid economic growth. 2 While investors may fret about
the fiscal health of the government or the consumer, companies are in great shape.
Exhibit 1: Return on Equity for the S&P 500 (1946-2005E)
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Source: Corporate reports, Empirical Research Partners, LMCM estimates.

As a specific example, take the seventy-eight technology companies in the S&P 500. Barron’s
recently calculated that these companies held $140 billion in net cash, about 7 percent of their
aggregate market capitalization. 3 Adopting a 20 percent debt-to-total capital ratio would allow
these companies to spend almost $450 billion on some combination of capital investments,
acquisitions, dividends, and buybacks. Appendix A argues corporate America’s strong financial
position may continue for some time.
So what will American companies do with this excess cash? Simplistically, companies have two
alternatives for deploying capital: invest via capital spending, working capital, mergers and
acquisitions or return capital to the business owners through dividends and share buybacks. (See
Exhibit 2.) While capital deployment is ultimately senior management’s most important task, many
companies and investors fail to think clearly about how to best allocate capital systematically over
the long term. 4
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Exhibit 2: Capital Allocation Alternatives

Capital expenditures
Business

Working capital
Mergers/acquisitions

Capital allocation
alternatives
Dividends
Return cash to
claimholders

Share buybacks
Debt repayment

Source: LMCM.

Importantly, Exhibit 2 implies that corporate managers must judge the best and highest use for
capital through constant evaluation of the tradeoffs between investing in the business and
returning cash to the owners. 5 Management’s inclination is almost always to plow capital back
into the business. Indeed, as agents for the owners rather than large shareholders themselves,
managements often have an incentive to expand the business versus giving cash back to
shareholders. In reality, very few executives and corporate boards consider returning capital to
the owners part of doing business.
This implicit bias fails to consider the crucial point that shareholders can reinvest the cash they
receive into other companies or projects, often earning a higher return than the company can.
While management’s opportunity set is practically limited to the company’s business or industry,
shareholders do not have the same constraint. Ironically, the investment opportunity management
should be most capable of valuing properly, the company’s stock, is often dismissed in favor of
harder-to-assess external investment opportunities.

Dividends and Buybacks: Two Ways to Return Cash to Shareholders
Companies choosing to return cash to shareholders can either pay a cash dividend or repurchase
shares. Exhibit 3 shows the data for buybacks and dividends for the past 30 years or so. Since no
unified approach to collecting these data exists, various sources provide differing sums.
Notwithstanding this qualification, the data reveal a few important points:
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•

Buybacks took off in the mid-1980s. In 1982, Congress enacted rule 10b-18, which
provided companies with a safe harbor, or a legal shield from the threat of being sued, for
the first time. This rule made large-scale buybacks viable for the first time in modern
history. Any comparisons between the ratio of dividends to buybacks before and after
1982 appear misleading.

•

The value of buybacks exceeded dividends for the first time in the late 1990s. Companies
have consistently returned more capital to shareholders via share buybacks than
dividends in recent years. Notably, the buyback numbers are heavily skewed: a small
percentage of the companies represent a meaningful percentage of the total. That
buybacks exceed dividends calls into question simple measures like dividend yield.

•

Dividends, while losing relative importance, continue to grow. While the propensity to
return cash has shifted toward buybacks, the total dividends companies pay are still
increasing. This stable, albeit modest, growth points to some important psychological
factors behind dividends.
Legg Mason Capital Management

•

Reappearing dividends? In the early part of the 21st century, dividends gained relative
ground versus buybacks for the first time in recent memory. Researchers attribute the
rise in dividends to the general maturation of companies (more mature companies are
more likely to pay dividends) and a desire to provide capital markets with a signal of
confidence. 6

Exhibit 3: Dividend and Share Repurchase History (1977-2005E)
Year
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005E

Dividends

Buybacks

Market Cap

Yield

34,861
40,551
45,050
50,675
56,606
63,097
66,051
70,375
78,512
81,519
91,050
102,284
105,842
107,844
108,759
108,499
114,697
119,507
125,186
137,611
136,794
144,140
146,299
160,561
163,321
163,262
175,288
202,190
220,000

2,018
4,049
4,825
5,037
6,866
7,189
9,869
11,318
30,413
48,063
50,990
67,932
61,636
56,868
40,122
36,498
41,421
51,087
77,144
100,077
129,821
184,693
180,690
194,778
179,563
176,378
166,494
223,717
250,000

894,890
939,880
1,113,170
1,214,619
1,355,451
1,279,223
1,779,503
1,656,984
1,939,516
2,448,451
2,986,688
2,777,652
3,283,610
3,241,494
3,961,906
4,552,283
5,338,308
5,417,098
6,733,531
8,313,157
10,646,546
13,064,650
15,206,862
15,066,000
13,291,000
10,167,000
13,042,100
13,343,000
13,034,224

4.1%
4.7%
4.5%
4.6%
4.7%
5.5%
4.3%
4.9%
5.6%
5.3%
4.8%
6.1%
5.1%
5.1%
3.8%
3.2%
2.9%
3.1%
3.0%
2.9%
2.5%
2.5%
2.2%
2.4%
2.6%
3.3%
2.6%
3.2%
3.6%

Dividends as a Buybacks as a %
% of total payout of total payout
95%
91%
90%
91%
89%
90%
87%
86%
72%
63%
64%
60%
63%
65%
73%
75%
73%
70%
62%
58%
51%
44%
45%
45%
48%
48%
51%
47%
47%

5%
9%
10%
9%
11%
10%
13%
14%
28%
37%
36%
40%
37%
35%
27%
25%
27%
30%
38%
42%
49%
56%
55%
55%
52%
52%
49%
53%
53%

In $ millions.
Source: Corporate reports, Empirical Research Partners, Bernstein Research, FactSet, LMCM estimates.

While dividends and buybacks both return cash to shareholders, a more fundamental question
looms: are dividends and share buybacks mathematically equivalent?
While few executives or investors consider them the same (for reasons we will explore) the
methods are identical assuming the same tax treatment, no transaction costs, comparable
reinvestment rates, similar timing, and an efficient market. Appendix B shows this equivalence in
detail.
Naturally, the laboratory conditions we impose on the model differ from the real world. Leaving
aside the power of signals for a moment, evidence suggests that buybacks are a more efficient
means of returning cash to shareholders for the following reasons:
•
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Tax differential. In May 2003, President George Bush signed legislation that, in part,
lowered the maximum tax rate of dividends from 38 percent to 15 percent. While the
permanence of this tax rate is still unclear, taxes on dividends and capital gains are
equivalent for now. This equivalence obscures a benefit of buybacks: investors who elect
to sell a portion of their holdings, creating a yield similar to a dividend, only pay taxes on
Legg Mason Capital Management

the difference between the selling price and their cost. In contrast, the full amount of a
dividend is taxable.
•

Time is on your side. Deferral provides buybacks with another tax advantage.
Shareholders can choose to retain rather than sell their stock and hence defer tax
payments until they sell. In this case, the benefit equals the time value of money.

•

Shareholder discretion? With a dividend, the discretion lies with the firm. All
shareholders receive the dividend and must deal with redeployment and tax
consequences. In contrast, a share repurchase gives more discretion to the
shareholders. Shareholders can opt in or out based on their tax situation, cost basis,
the timing of their cash needs, and their company valuation.
For example, assume a shareholder believes a stock they own is undervalued (a
likely condition). A dividend affects all shareholders the same way. But if the
company buys back stock, the shareholder who decides not to sell ends up with a
higher percentage stake in a more valuable company, provided the stock proves to
be undervalued.

Despite this theoretical equivalence, corporate executives think about dividends and buybacks
very differently. Executives generally consider maintaining the dividend to be on par with
investment decisions, while having significant aversion to dividend cuts. In contrast, they perceive
the buyback as a residual that follows investment and dividend commitments.
Similarly, executives deem buybacks much more flexible than dividends, reinforcing the sense
that dividends are a quasi-contract while buybacks are more discretionary. Finally, even though
corporate finance relies heavily on the role of taxes in judging the relative virtue of dividends
versus buybacks, surveys of executives suggest taxes are a second-order concern in setting
payout policy. 7 We find a substantial gap between the theory and practice in how companies
return capital to shareholders.

The Golden Rule of Share Buybacks
We can define a principle to serve as a universal yardstick for judging the rationale and
attractiveness of a buyback program: 8
A company should repurchase its shares only when its stock is trading below its expected
value and when no better investment opportunities are available.
The first part of this principle—“a company should repurchase its shares only when its stock is
trading below its expected value”—suggests management should act as a good investor by
buying the stock when the price is below the value. Objective, analytical managers likely
understand the business and its prospects better than outsiders, positioning them well to make
this value-versus-price judgment. If price is truly below value, a buyback transfers wealth from
selling shareholders to continuing shareholders. The resulting increase in expected value per
share holds with management’s objective to maximize shareholder value for its continuing
shareholders.
The principle’s second part, “no better investment opportunities are available,” addresses a
company’s priorities. Buybacks may appear attractive, but reinvesting in the business may
provide a better opportunity. Value-maximizing companies fund the highest return opportunities
first.
The principle also has a couple of noteworthy corollaries.
First, the rate of return on a buyback depends on how deeply the market undervalues the stock. If
a company buys back undervalued shares, continuing shareholders earn a return in excess of the
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cost of equity. The shareholder rate of return is the cost of equity divided by the ratio of stock
price to expected value. For instance, say a company has an 8 percent cost of equity and the
stock is trading at 80 percent of expected value. Dividing 8 percent by 80 percent yields a 10
percent expected return for continuing shareholders. (See Exhibit 4.) Managers can compare this
rate of return with alternative uses of capital. Alternatively, a buyback of undervalued shares
serves to increase the per-share value of the remaining shares. Appendix C walks through this
analysis in detail.
Exhibit 4: Rate of Return on a Stock Buyback

Cost
of
equity

7%
8%
9%
10%
11%

0.60
11.7%
13.3%
15.0%
16.7%
18.3%

Price-to-value ratio
0.80
1.00
8.8%
7.0%
10.0%
8.0%
11.3%
9.0%
12.5%
10.0%
13.8%
11.0%

1.20
5.8%
6.7%
7.5%
8.3%
9.2%

Source: LMCM analysis.

Second, a buyback can be more attractive than an investment in the business. Properly-oriented
managers recognize they should fund all investments that promise to create value. But what if a
company has no excess cash or borrowing capacity and hence must partially or wholly forgo a
value-creating investment in the business to repurchase shares? A company should consider the
buyback when it provides a more attractive return than investing in the business. In reality, very
few managers think this way.
Armed with a means for assessing management’s share-buyback decision, we can take a look at
the popular motivations for buying back stock. As we will see, management motivations are often
far from pure and are flatly misguided in numerous instances.

The Motivations for Share Buybacks
Since 2000, over three-quarters of the companies in the S&P 500 have bought back stock. We
now look at the four primary reasons companies cite for buying back their stock: signaling the
shares are undervalued, managing earnings per share, offsetting dilution from option programs,
and increasing financial leverage. Specifically we seek to distinguish between decisions that
benefit continuing shareholders and those that potentially harm shareholders.
1.

To Signal to the Market the Shares are Undervalued

Though managers most often cite signaling as their primary motivation, 9 the signal from
buybacks has weakened over the years. Why?
First, managers have historically done a poor job of following through on buyback
announcements, although they have improved in recent years. In the 1980s, for example,
companies failed to complete 25 percent of authorized open-market buyback programs within
three years of announcement. 10 Managers in general are not as committed to executing buyback
programs as they are to paying dividends.
Another reason the signal has weakened over the past 20 years relates to the methods
companies use to buy back their shares:
•
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Open-market purchases. In this method, the most widely used by far, companies simply
purchase their own shares in the open market like any other investor. Although openmarket purchases have legal restrictions, this method offers the greatest degree of
Legg Mason Capital Management

flexibility. On the other hand, open-market purchases convey the weakest signal of
management conviction, particularly when made solely to offset dilution from options.
•

Dutch auction. In a Dutch auction, management defines the number of shares it intends
to buy, an expiration date, and a price range within which it is willing to buy (generally a
premium to the market). 11 Shareholders may tender their shares at any price within the
range. Starting at the bottom of the range, the company sums the cumulative number of
shares necessary to satisfy the program. All tendering shareholders at or below the
clearing price receive the clearing price for their stock. Dutch auctions generally send
strong signals, and management can execute them relatively efficiently. 12

•

Fixed-price tender offers. With this method, management offers to repurchase a set
number of shares at a fixed price through an expiration date. The price is often a
significant premium to the market, and companies generally tender for a sizable
percentage of the shares outstanding. Shareholders may or may not elect to tender their
shares. Fixed-price tenders, especially debt-financed ones, tend to be powerful, positive
signals to the market.

•

Privately negotiated purchases. In this case, the company strikes a deal with a single
shareholder. In the 1980s, some companies purchased positions from investors or
companies threatening a takeover. However, such greenmail transactions represent less
than 10 percent of privately negotiated buybacks in the past 20 years. This type of
buyback remains relatively rare.

In recent years we have also seen an increase in accelerated share repurchase programs. Here,
a company purchases shares from an investment bank, allowing the company to retire a large
block of shares immediately. Simultaneously, the company enters into a forward contract with the
investment bank, agreeing to pay the average market price of the shares the bank repurchases
over a specified period, typically six to nine months.
At the end of the period, there is net settlement between the parties; the company pays the
investment bank—or gets credited—the difference between the initial and average share buyback
price. The bank pays the company the time value of the funds, less dividends. Companies
utilizing accelerated share repurchase programs in 2005 include DuPont, Sara Lee, HewlettPackard, and Duke Energy.
Open-market purchases emit the weakest signal, whereas Dutch auctions and fixed-price tenders
tend to convey much stronger signals. In the 1980s, Dutch auctions and fixed-price tenders
represented about 22 percent of buyback volume in the U.S. In the 1990s, however, they
constituted only 4 percent of the total. Consequently, the number of strong-signal announcements
has fallen sharply. (See Exhibit 5.)
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Exhibit 5: The Waning Signal: Types of Buyback Programs

Year

Open Market

Privately
Negotiated
Purchases

1980

100%

0%

0%

0%

1981

69%

0%

31%

0%

1982

73%

0%

27%

0%

1983

63%

0%

37%

0%

1984

59%

0%

41%

0%

1985

45%

11%

40%

3%

1986

62%

14%

17%

7%

1987

82%

7%

8%

3%

1988

68%

6%

9%

17%

1989

84%

6%

3%

7%

1990

78%

9%

8%

5%

1991

76%

17%

4%

4%

1992

87%

4%

3%

5%

1993

90%

4%

2%

3%

1994

92%

2%

5%

1%

1995

83%

16%

1%

1%

1996

91%

6%

2%

2%

1997

88%

7%

2%

3%

1998

95%

2%

2%

1%

1999

94%

2%

1%

3%

2000

88%

1%

9%

2%

2001

95%

3%

1%

0%

2002

93%

5%

1%

1%

2003

94%

3%

2%

2%

2004

95%

2%

1%

2%

2005E

93%

3%

1%

3%

88%

5%

4%

3%

TOTAL

Fixed Price
Tender
Offers

Dutch Tender
Offers

Source: Gustavo Grullon and David L. Ikenberry, “What Do We Know About Stock Repurchases?” Journal of Applied Corporate Finance, Spring
2000, Securities Data Corporation, and LMCM estimates.

Buyback details also affect the interpretation of the signal. Specifically, a few factors point to
management’s conviction that the shares are undervalued: 13
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•

Size of buyback program. All things being equal, the larger the program—the higher the
percentage of the shares outstanding the company actually retires—the greater
management’s conviction. Recent data (2000-2005) show that very large programs
(companies retiring 15 to 20 percent of shares) lead to better share price performance
than the giant programs (20 percent-plus). 14

•

Premium to market. Sizable premiums reflect management’s belief the shares are
undervalued and a willingness to act. Since 2000, companies that have tendered at a
premium delivered excess returns versus the S&P 500.

•

Insider ownership. Relatively high insider ownership better aligns the economic interests
of managers and shareholders. Managers with relatively significant equity will more likely
invest only in value-creating opportunities than maximize firm size.

Legg Mason Capital Management

•

Insider selling. When managers execute a sizeable buyback program and indicate they
will not sell any of their shares, they increase their personal bet on the company’s
success. This action sends the market a positive signal.

Exhibit 6 summarizes the various buyback approaches along with their benefits, drawbacks and
common motivations. In gauging the credibility of a buyback’s signal, investors are well off to
heed the age-old adage that actions speak louder than words.
Exhibit 6: Benefits and Drawbacks of Various Buyback Approaches
Benefits

Drawbacks

May be announced, but
Most flexible method
Can time repurchases to not completed
offset dilution from
Gradual Open Market options
Share Repurchase Inexpensive
Gradually increases
earnings per share by
lowering share count
Can be structured to be
flexible
Inexpensive
Accelerated Share
Immediately increases
Repurchase
earnings per share by
lowering share count
Usually results in
permanent increase in
stock price from strong
positive signal to market
Offers lower risk of
Dutch Auction Tender
undersubscription than
Offer
fixed price tender
Range of prices allows
market forces to
determine amount of
shares tendered
Usually results in
permanent increase in
stock price from strong
positive signal to market
Fixed Price Tender
Often used to increase
Offer
value via leveraged
recapitalization

Private

Puts/Collars

If investors do not heed
positive signal, premium
paid over market price can
result in wealth transfer
from ongoing shareholders

If investors do not heed
positive signal, premium
paid over market price can
result in wealth transfer
from ongoing shareholders

Offers higher risk of
undersubscription than
Dutch auction
Usually associated with
Can be used to buy back
"greenmail"
shares from shareholder
Management typically pays
who wants to sell
premium
Lowers cost of
repurchase if stock price
goes up

Strength of Signal to
Market
Typically weak
Can be strong if firm
previously over-invested
excess cash
Depends on management
credibility

Stronger than gradual
repurchase, as firm buys
back shares immediately
Can be strong if firm
previously over-invested
excess cash

Tax Benefit

Common Reasons for this
Method
Return cash to shareholders
Buy "undervalued" stock
Change capital structure
Offset stock option dilution

Return cash to shareholders
Company receives tax
Buy "undervalued" stock
efficient return on
Change capital structure
purchase price of shares
Offset stock option dilution
for period specified in
forward contract

Strong positive signal

Return cash to shareholders
Buy "undervalued" stock
Change capital structure

Strength of signal increases
if insiders do not tender,
and the size of the tender
offer and the premium to
market increases

Strong positive signal

Return cash to shareholders
Buy "undervalued" stock
Change capital structure

Strength of signal increases
if insiders do not tender,
and the size of the tender
offer and the premium to
market increases

Negative signal, as
management displays
willingness to transfer
wealth from ongoing
shareholders

Avoid takeover

Income from writing put
warrants is tax-free to
company

Hedge against share price
appreciation

Source: LMCM analysis.

Finally, a recent study suggests a number of repurchase programs are announced with the
intention of misleading investors. The researchers focus on companies that aggressively deploy
discretionary tools—a means to manipulate earnings—and find the companies suffer from poor
operating performance over the long term. The analysis suggests these companies announce
buybacks to boost the stock price in the short term. This risk adds ambiguity to the buyback
signal, especially for open market programs. 15
2.

To Manage Earnings per Share

When management announces a share buyback for the purpose of managing earnings per share,
management actions and the guiding principle of buybacks often come into direct conflict.
Earnings per share do not explain value effectively because they do not incorporate the cost of
capital, they neglect investment needs, and companies can compute them using alternative,
acceptable methods.
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Nevertheless, managements persist in their efforts to maximize earnings per share—sometimes,
we will see, at the expense of maximizing value. Why? First, they often believe the investment
community mechanically and uncritically applies a multiple to current earnings to establish value.
(As disturbing, many investors believe this, as well.) Second, many executive compensation
schemes are partially tied to earnings targets.
The EPS management motivation has no sound financial basis. Whether a buyback program
increases or decreases earnings per share is a function of the price/earnings multiple and either
the company’s forgone after-tax interest income or the after-tax cost of new debt the company
uses to finance the buyback. More concretely, when the inverse of the price/earnings multiple—
often called the earnings yield—is higher than the after-tax interest rate, a buyback adds to
earnings per share. When the earnings yield is less than the after-tax interest rate, a buyback
reduces earnings per share. The relationship between the earnings yield and the after-tax interest
rate has little or nothing to say about value.
Here’s a very simple example. Assume three companies (A, B, and C) have identical $100 cash
balances, operating income, tax rates, shares outstanding, and earnings per share. Only their
stock prices are different. (See Exhibit 7.)
Now assume each company uses its $100 cash balance to buy back stock. A, B, and C can buy
ten, three, and two shares, respectively. We can see that earnings per share rise for company A,
remain unchanged for company B, and decline for company C. Note that the changes in earnings
per share are completely independent of the relationship between price and expected value. A
buyback of an overvalued stock can add to earnings per share while decreasing value for
continuing shareholders and a buyback of an undervalued stock can reduce earnings per share
while enhancing value for ongoing holders.
Thus, earnings-per-share accretion or dilution has nothing to do with whether a buyback makes
economic sense because the relationship between the P/E and the interest rate dictates the
accretion or dilution, while the relationship between price and expected value dictates a stock
buyback’s economic merits.
Repurchasing overvalued shares or refraining from buying undervalued shares because of the
unfavorable earnings-per-share impact is shareholder-unfriendly finance. Similarly, the notion that
buybacks of high-P/E stocks are bad, or that buybacks of low P/E stocks are good, defies
economic reasoning.
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Exhibit 7: EPS Impact of a Share Buyback
Company Comparison prior to Share Buyback
Company A
$95
$5
$100
$40
$60
60
$1.00

Company B
$95
$5
$100
$40
$60
60
$1.00

Company C
$95
$5
$100
$40
$60
60
$1.00

Stock price
P/E

$10.00
10.0

$33.33
33.3

$50.00
50.0

E/P
After-tax interest rate

10.0%
3.0%

3.0%
3.0%

2.0%
3.0%

Company B
$95
$0
$95
$38
$57
3
57
$1.00

Company C
$95
$0
$95
$38
$57
2
58
$0.98

Operating income
Interest income ($100 at 5%)
Pretax income
Taxes (at 40%)
Net income
Shares outstanding
Earnings per share

Company Comparison after Share Buyback

Operating income
Interest income
Pretax income
Taxes (at 40%)
Net income
Shares repurchased
Shares outstanding
Earnings per share

Company A
$95
$0
$95
$38
$57
10
50
$1.14

Source: Rappaport and Mauboussin, 179-180.

3.

To Reduce Dilution from Employee Stock Options

A substantial percentage of executives cite ESO dilution management as an important input in
their share-repurchase decision. In this case, companies aim to buy enough shares to keep the
level of outstanding shares constant. Over 30 percent of the S&P 500 companies repurchasing
since 2000 have not seen a net shrinkage in shares outstanding.
Although evidence suggests that part of the surge in share repurchases in the 1990s was related
directly to countering the potentially dilutive impact of option grants, research shows the market
reacts less favorably to repurchases by companies with substantial option programs. 16
We strongly believe that managers should weigh the merits of a buyback and a compensation
program separately. Buybacks effected solely to offset dilution from employee stock option
programs risk destroying shareholder value for ongoing shareholders. The argument against this
motivation runs similar to the one against EPS management: the magnitude and timing of the
buybacks have nothing to do with the price-to-value gap.
On the other hand, companies buying back stock to offset dilution are not necessarily destroying
value for ongoing shareholders, as some pundits assume. Even if the motives are not correct, the
outcome can be consistent with creating value.
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4.

To Increase Financial Leverage.

Share repurchase can play a central role in changing a company’s capital structure. Specifically,
buybacks efficiently increase the debt/equity ratio for underleveraged firms. An appropriate level
of financial leverage results in an optimal capital structure—a healthy balance between beneficial
tax shields and the risk of financial distress. This minimizes the cost of capital, which enhances
shareholder value. (See Exhibit 8).
Despite evidence that incorporating debt into the capital structure can increase firm value, the
suggestion that leverage is a source of value creation from buybacks is less clear. 17, 18 Further,
changes in the tax law have made debt relatively less attractive than equity.

Market value

Exhibit 8: Optimal Capital Structure

PV (costs
of financial
distress)

PV (tax
shield)

Optimal
debt ratio

Value if
all-equity
financed

Debt ratio

Source: Richard A. Brealey and Stewart C. Myers, Principles of Corporate Finance, 6th ed., (New York: McGraw Hill, 2000), 511 .

Capital structure determines whether a firm pays out operating income as interest expense or as
equity income.19 The U.S. government taxes interest at the personal level (the top rate in the U.S.
is currently 35%) and taxes equity income at both the corporate rate (35%) and on the personal
level (15% for long-term capital gains). As a result, debt financing is slightly more desirable than
equity financing, up to a point. (See Exhibit 9.)
Exhibit 9: The Advantage of Debt versus Equity Financing

Operating income
Corporate tax (@35%)
Income after corporate tax
Personal tax (@ 35%)
Capital gains tax (@15%) *
Income after all taxes

Interest
$1.00
1.00
0.35
$0.65

Equity income
$1.00
0.35
0.65
0.05
$0.60

(*) = Assumes the effective capital gains rate is 50% of the statutory rate.
Source: Brealey and Myers, LMCM analysis.

Increases in financial leverage can be beneficial beyond the capture of tax shields. Specifically,
high interest expense payments mean a company has less discretionary cash to invest in valuedestroying projects. As such, debt serves as a built-in check on the capital allocation process,
forcing management to submit to the market’s judgment every time it wants to raise capital to
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invest. Unsurprisingly, investors generally cheer debt-increasing financial maneuvers with a
higher stock price.20
Other relevant capital structure considerations include the following:
•

The value of a tax shield is measurable. For a company with positive pretax profits,
tax-deductible interest expense creates a valuable tax shield. We can estimate the
value of this shield using one of two ways. The first approach, which assumes a
permanent change in capital structure, is to capitalize the tax savings. 21 You calculate
this by dividing the tax savings (interest expense times the marginal tax rate) by the
pretax cost of debt. Second is the adjusted present value (APV) method.22 APV
determines business value by summing its unlevered value and the value of its
financial strategy. APV offers more flexibility than capitalizing tax shields because it
accommodates changing capital structures.

•

Varying tax rates complicate the debt versus equity decision. As seen above, changes
in corporate, personal, and capital gains tax rates can amplify or dampen the
advantage of debt versus equity financing.23 The current tax code slightly favors the
prudent use of debt.

•

At a certain point, the risks of financial distress outweigh the benefit of debt. Too
much debt can lead to an inability to meet contractually obligated commitments, even
for a business with healthy cash flows. Financial distress is onerous, with substantial
direct and indirect costs. Direct costs include legal and administrative fees in
bankruptcy. Indirect costs include forgone business with suppliers and customers
uncertain about the future of a financially distressed firm. Managers should weigh the
benefit of financial leverage against the potential cost.

•

What about financial flexibility? Managers often argue that a conservative capital
structure is important in order to maintain financial flexibility, especially for companies
largely reliant on intangible capital. 24 We can define financial flexibility as the ability to
quickly access capital for an attractive investment opportunity or to weather a
business downturn. This option has questionable value for a couple of reasons. First,
a company can generally raise the capital required to fund value-creating projects, be
it debt or equity, rapidly and cheaply. Second, managers often do not take into
account the opportunity cost of excess capital parked on the balance sheet. If
shareholders can redeploy funds at a rate higher than what the cash earns, the
company should return the capital to shareholders.

Conclusion
Given the substantial overcapitalization of many companies in America today, understanding how
a company is likely to allocate capital is more important than ever. While buybacks reached
record levels in 2005, the motivations behind buybacks do not always follow solid economic
reasoning. Investors are well served to study the issues around buybacks, and insist the
companies they invest in do the right thing.
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Appendix A: Why This Issue May Not Go Away Soon
Return on equity (ROE) has substantial limitations as a measure of economic returns. 25 But
ROE, when combined with corporate payout policy, can provide some basic insights into the
composition of growth. Simply, we can state:
Earnings growth = (1 – payout ratio) x ROE
Over the last fifty years, the payout ratio (heavily determined by dividends until the mid-1980s)
has been just over 50 percent and ROE in the 12 to 13 percent range, yielding nominal earnings
growth of 6 to 7 percent. Inflation during the same period averaged 3 to 4 percent.
In turn, we can decompose ROE using the DuPont formula:
ROE = net margin x asset turnover x financial leverage
The S&P 500’s estimated 2005 ROE of roughly 18 percent is above-average, reflecting high
margins and average ratios for asset turnover and financial leverage. If today’s ROE persists, one
of the equation’s factors has to change:
•

Earnings growth will exceed historic rates. We find this unlikely because aggregate
growth is governed by macro factors like GDP growth.
The payout will rise. An increase in payout ratios via dividends and buybacks is the most
likely of these scenarios.
Financial leverage will decline further. Corporate America is arguably already
underleveraged, and there has been a steady drumbeat from investors encouraging more
leverage.

•
•

Alternatively, ROE’s can come down, reverting toward the cost of capital. So what’s the chance
ROE’s will remain at today’s lofty levels? In their book, Our Brave New World, the GaveKal
researchers point to the emergence of platform companies—entities that focus mostly on product
design and marketing and outsource manufacturing to countries with lower labor costs. They
argue the rise of platform companies leads to greater capital efficiency, lower volatility, and higher
returns on equity. 26
On the surface, the data do not seem to support the thesis, as asset turnover ratios are just
average. But the aggregate ratio obscures the sharp rise in goodwill as the result of robust
mergers and acquisitions activity in the last 10-15 years, as well as the substantial buildup of
excess cash. Returns on tangible operating assets have been rising steadily. Further, asset
turnover ratios have risen sharply and leverage ratios have dropped significantly in recent years.
See Exhibit 10.
Exhibit 10: Asset Turnover and Leverage (S&P Industrials)
0.95

3.1
3.0
2.9

0.85

2.8
2.7

0.80

Leverage

Asset Turnover

0.90

2.6

3Q05

2Q05

1Q05

2.4

4Q04

2.5

Leverage
3Q04

1Q04

4Q03

3Q03

2Q03

1Q03

4Q02

3Q02

2Q02

1Q02

0.70

Asset Turnover
2Q04

0.75

Source: Compustat, Morgan Stanley.
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While more platform companies suggest less capital intensity in the U.S., the shift also implies
greater investment in people. The sharp rise in employee stock grants in the late 1990s seemed
to strongly reaffirm this perspective. As it turned out, however, option grants appear to have been
strongly correlated to market performance. The value of option grants for S&P 500 companies
peaked at over $100 billion in 2000 and slid to a level below $40 billion in 2004. As we will see,
option grants and the mental models surrounding them play a significant role in how companies
evaluate dividend and buyback tradeoffs.
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Appendix B: Demonstration that Dividends and Buybacks are Equivalent
The best way to demonstrate the equivalence of dividends and buybacks looks simply at the
numbers. Exhibit 11 shows a stream of distributable cash flows for a hypothetical company.
Neither the pattern nor the longevity of the cash flow streams affects the result of the analysis.
We then value the company at each time period. At the end of the last time period the cash flow
stream is worth $1,750, assuming the investor reinvests the cash flows at the cost of capital. (In
fact, there is no need to assume investors reinvest at the cost of capital, we just need to assume
they reinvest at the same rate.)
Exhibit 11: Hypothetical Company
Growth
Cost of Capital
Period
Cash flows

9%
8%
1
100.0

Present Value at Time 0
PV cash flows
92.6
Plus realized cash
Total value
1,102.8
Present Value at Time 1
PV cash flows
101.0
Plus realized cash
100.0
Total value
1,191.0
Present Value at Time 2
PV cash flows
110.2
Plus realized cash
217.1
Total value
1,286.3
Present Value at Time 3
PV cash flows
120.3
Plus realized cash
353.5
Total value
1,389.2
Present Value at Time 4
PV cash flows
131.3
Plus realized cash
511.7
Total value
1,500.3

Shares outstanding
Share price (t0)

$

110.28
10.00

2
109.1

3
119.1

4
129.9

5
141.8

6
1,000.0

93.5

94.5

95.5

96.5

630.2

102.1

103.1

104.2

680.6

111.4

112.5

735.0

121.5

793.8

857.3

Present Value at Time 5
PV cash flows
925.9
Plus realized cash
694.4
Total value
1,620.4
Present Value at Time 6
PV cash flows
Plus realized cash
1,750.0
Total value
1,750.0
Assumes:
*Dividends/repurchase occur on last day of the year
*Dividend/repurchase proceeds are reinvested at the cost of capital
*Stock price is at "fair value" at year-end
Source: LMCM.
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We now consider two scenarios. In the first, the company pays the cash out in the form of a
dividend (see Exhibit 12).
Exhibit 12: Cumulative Dividend Value

Year
1
2
3
4
5
6

Current payment
100.0
109.1
119.1
129.9
141.8
1,000.0

Reinvestment
8.0
17.4
28.3
40.9
55.6

Total value
100.0
217.1
353.5
511.7
694.4
1,750.0

Source: LMCM.

In the second, the company repurchases stock with the funds (see Exhibit 13).
Exhibit 13: Share Repurchase Program
Year
1
2
3
4
5
6

Starting
shares
110.3
101.0
91.7
82.2
72.7
63.0

$
$
$
$
$
$

Value/
share
10.80
11.66
12.60
13.60
14.69
15.87

# Shares
buyback
9.3
9.4
9.5
9.5
9.6
63.0

Adjusted
shares
101.02
91.67
82.21
72.67
63.02
-

Adjusted
value
1,091.0
1,069.2
1,035.7
988.6
925.9
-

$
$
$
$
$
$

Buyback
value
100.0
109.1
119.1
129.9
141.8
1,000.0

$
$
$
$
$

Price Reinvestment
10.80
11.66
8.0
12.60
17.4
13.60
28.3
14.69
40.9
55.6

Total value
1,191.0
1,286.3
1,389.2
1,500.3
1,620.4
1,750.0

Source: LMCM.

The analysis shows these two means of returning cash to shareholders are identical, under the
following assumptions:
•
No taxes
•
No transaction costs
•
Dividend and share repurchase proceeds are reinvested at the discount rate
•
Dividends and share repurchases occur on the last day of the year
•
The stock price is at fair value at year-end
Of course, reality is messier than the sterile world the model assumes. Still, the underlying
principle is a central one: managers can return cash to shareholders using either dividends or
share repurchase. Investors seeking current yield under the share repurchase scenario can
simply sell a proportionate amount of their shares to create liquidity.
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Appendix C: How Buying Back Undervalued Shares Can Increase Shareholder Value
In Berkshire Hathaway’s 1984 annual report, Warren Buffett noted, “When companies with
outstanding businesses and comfortable financial positions find their shares selling far below intrinsic
value in the marketplace, no alternative action can benefit shareholders as surely as repurchases.”
Here we develop this point through an example and formal proof. The analysis provides a formula to
determine how much a company can increase its per-share intrinsic value by buying back
undervalued shares.
In our example, a CFO correctly believes that the market undervalues her $10 stock by 20%. Despite
communicating the firm’s excellent prospects to investors, this discount persists. See Exhibit 14.
Exhibit 14: CFO’s Perception versus Market Reality
Trading value of total firm
Intrinsic value of total firm
Trading value per share
Intrinsic value per share
Shares outstanding

$
$
$
$

800
1,000
8.00
10.00
100.0

Source: LMCM analysis.

The CFO decides to take advantage of this opportunity by repurchasing 20% of the outstanding
shares. She uses the firm’s $160 in cash to purchase 20 shares at the market price of $8 per share.
This lowers the intrinsic value of the firm by the $160, from $1,000 to $840. However, the firm now
has 20 less shares. On a per-share basis, then, intrinsic value rises from $10 to $10.50—an increase
of 5%. See Exhibit 15.
Exhibit 15: Intrinsic Value Rises after Buying Undervalued Shares
Shares repurchased
New shares oustanding
Amount of cash needed to finance buyback
New intrinsic value of firm
Intrinsic value per share
Increase in intrinsic value per share

$
$
$

20.0
80.0
160
840
10.50
5.0%

Source: LMCM analysis.

We can derive a formula to yield the same result. We start with the formula for the percent increase in
intrinsic value per share:
% Increase in Intrinsic Value per Share =

Post - Buyback Intrinsic Value/Shar e
-1
Pre - Buyback Intrinsic Value/Shar e

Next, we can calculate Post-Buyback Intrinsic Value per Share as:
Post - Buyback Intrinsic Value per Share =

Pre - Buyback Intrinsic Value Share - Cash Spent on Repurchase
Initial Share Count - Shares Repurchase d

The cash spent on the repurchase is simply the equity market capitalization of the firm times the
percentage of the shares the company repurchases.
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Plugging these formulas into one another and canceling out terms, we arrive at the formula:

% Increase in Intrinsic Value/Share =

Stock Price
))
Intrinsic Value - 1
(1 - % of Shares Repurchased)

(1 - (% of Shares Repurchased x

Testing this equation against the answer given by our spreadsheet, we find that both methods give us
the same 5% increase in intrinsic value per share.
$8
))
$10 - 1 = 1 - (0.2 x 0.8) - 1 = .84 - 1 = 5%
0.8
.8
(1 - 20%)

(1 - (20% x
% Increase in Intrinsic Value/Share =
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Appendix D: Why a Stock Buyback Earns the Cost of Equity in an Efficient Market
One basic principle in capital markets involves the trade off between risk and reward. The more risk,
the higher the return an investor will demand. Consequently, investors in risk-free government bonds
accept returns of less than 5%, while venture capital investors demand 20% to 30% returns.
Stocks lie somewhere in the middle of this range. Equity investors in public companies generally
require a return in the neighborhood of 7% to 10%. This number is not set in stone because each
company faces a different risk profile, varying from the stable cash flows of a utility to the volatile cash
flows of a startup. In addition, debt can make equity more expensive, as debt is a prior claim on cash
flows.
Whatever the cost of equity investors demand, however, the price of a stock should adjust so as to
earn at least that return.
Indeed, in an efficient market, investors will bid stocks up and down until it becomes very difficult for
an investor to earn more than the cost of equity. This is true whether we are talking about investors
purchasing stock for their portfolios or companies repurchasing their shares in the open market.

A Simple Example
Here’s a simple example. Say two entities make separate promises to pay an investor $1,000 next
year. The first entity, the U.S. Treasury, is backed by the full faith and credit of the U.S. government
while the second entity is a risky high-tech startup company backed only by the start-up’s uncertain
earnings power. If an investor were to sell both IOUs to a third party, it’s natural to expect that the
risk-free promise from the Treasury would be worth more than the riskier promise from the startup.
Put more formally, while the timing and magnitude of the $1,000 cash flow is the same for both
entities, the higher riskiness of the startup’s promise makes it less valuable.
To value these promises, we turn to the standard discounting formula:

Present Value =

Cash Flow
(1 + Demanded Rate of Return) number of years

before you receive the cash flow

If we value the government’s promise to pay $1,000 a year from today using a risk-free rate of 4%,
we find that this promise’s present value is $961.54.
Present Value =

$1,000
(1 + 4%)

=

1

$1,000
= $961.54
(1.04)

Similarly, we can value the startup’s same promise, albeit with a higher demanded rate of return to
compensate for the higher business risk inherent in Internet startups. Using a higher discount rate of
15%, we can calculate that the present value of the startup’s promise is a much lower $869.57.
Present Value =

$1,000
(1 + 15%)

1

=

$1,000
= $869.57
(1.15)

This simple example highlights that different prices have different embedded demanded rates of
return. All things equal, a lower risk level translates to a lower discount rate, which means a higher
stock price. Conversely, higher risk translates into a higher discount rate, which means a lower stock
price.
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A Realistic Example
We can also demonstrate this with a more complex, realistic example as well. To do this, we created
pro forma financial statements for a hypothetical company with a constant return on capital of 18%,
and cash earnings that start at $90 million. We assume the company has a competitive advantage
period (CAP) of five years—that is, that investors believe the company will grow revenues for five
years (at a modest 5%). This growth also necessitates additional capital expenditure, as the
increasing annual investment during that same period reflects. For computational convenience, we
also assume the company has no debt and investors use a 10% cost of equity to discount the
company’s cash flows. Finally, we translate these pro forma statements into a standard discounted
cash flow analysis. This calculation values the company at $968 million. See Exhibit 16.
Exhibit 16: Discounted Cash Flow Analysis for a Company
Economic Profit Method of Valuation
Year
Invested Capital (t)
Cash Earnings (t)

1
500
90

2
525
95

3
551
99

4
579
104

5
608
109

Return on Capital (%)
Cost of Capital (%)
Excess Return (%)

18.0%
10%
8%

18.0%
10%
8%

18.0%
10%
8%

18.0%
10%
8%

18.0%
10%
8%

Economic profit ($)
PV of Economic Profit (t)
Perpetuity of Economic Profit

40
36
375

42
35
394

44
33
413

46
32
434

49
30
486

Σ PV of Economic Profit (0 ... t)
PV of perpetuity
Beginning Invested Capital

36
341
500
877

71
325
500
896

104
311
500
915

136
297
500
932

166
302
500
968
968

Core Enterprise Value
Excess Cash
Total Enterprise Value
Shareholder Value
Price per share
Price to cash earnings multiple

$
$

6
608
109

968
968
10.8

FCF Method of Valuation
Year

1

2

3

4

5

6

Cash Earnings (t)
Annual Investment (t)

90
25

95
26

99
28

104
29

109
-

109
-

FCF (t)

65

68

72

75

109

109

PV of FCF (t)
Σ PV of FCF (0 ... t)

59
59

56
115

54
169

51
221

68
289

Perpetuity of Cash Earnings (t)
PV of perpetuity (t)

900
818

945
781

992
745

1,042
712

1,094
679

Core Enterprise Value
Excess Cash

877

896

915

932

968
-

Total Enterprise Value

968

Source: LMCM analysis.

Next, we repeat this exercise for the company after a year has passed. This will give us the share
price an investor would expect to enjoy with no change in the company’s business plan and the
passing of a year.
While expected cash flows for this company will remain the same, the most important difference will
be the natural shortening of the CAP—the period during which the company can generate excess
returns—from five to four years. After all, since a year has elapsed and there is no change in the
business plan, the CAP will shorten. The other important difference is that the company will have
generated a certain amount of excess cash. This cash in hand is the result of $65 million of free cash
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flow in its first year. Thus, in addition to the $1 billion in value from the company’s core operations,
investors will give the company credit for an extra $65 million from this cash in hand. See Exhibit 17.
Exhibit 17: Discounted Cash Flow Analysis for a Company after One Year
Economic Profit Method of Valuation
Year
Invested Capital (t)
Cash Earnings (t)

1
525
95

2
551
99

3
579
104

4
608
109

Return on Capital (%)
Cost of Capital (%)
Excess Return (%)

18.0%
10%
8%

18.0%
10%
8%

18.0%
10%
8%

18.0%
10%
8%

Economic profit ($)
PV of Economic Profit (t)
Perpetuity of Economic Profit

42
38
394

44
36
413

46
35
434

49
33
486

Σ PV of Economic Profit (0 ... t)
PV of perpetuity
Beginning Invested Capital

38
358
525
921

75
342
525
941

109
326
525
961

143
332
525
1,000
65
$ 1,065
$ 1,065
11.3

Core Enterprise Value
Excess Cash
Total Enterprise Value
Price per share
Price to cash earnings multiple

5
608
109

FCF Method of Valuation
Year

2

1

3

4

5

Cash Earnings (t)

95

99

104

109

109

Annual Investment (t)
FCF (t)

26
68

28
72

29
75

109

109

PV of FCF (t)
Σ PV of FCF (0 ... t)

62
62

59
121

57
178

75
253

109
362

Perpetuity of Cash Earnings (t)
PV of perpetuity (t)

945
859

992
820

1,042
783

1,094
747

Core Enterprise Value
Excess Cash
Total Enterprise Value

921

941

961

1,000
65
$ 1,065

Source: LMCM analysis.

Interestingly, although the company’s business plan and investors did not change at all, the
company’s value goes from $968 million to $1.065 billion. As theory predicts, this 10% increase in
value means that investors earn exactly their demanded cost of equity of 10%.

A Theoretical Proof
A hardened skeptic may want more than examples to prove that the expected return on any stock—
whether an open-market purchase or a company buying back stock—is the cost of equity. Here’s a
proof demonstrating this relationship always holds.
The logic starts with the premise that a stock’s value is the present value of all future equity free cash
flows, discounted at the cost of equity:
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∞
Present Value (in Year 0) = ∑time
=1

Free Cash Flow time
(1 + cost of equity) time

The formula for the value of a stock in a year is very similar. If we maintain the convention of calling
the free cash flow (FCF) in each year by the same year number we used previously, the formula is:
Present Value(in Year1) = FCF1 + ∑∞time=2

FCFtime
(1+ cost of equity)time-1

where FCF1 represents the cash-in-hand that results from the free cash flow that the company
generated in its first year of operation.
If we multiply both sides of the first equation by the quantity (1 + cost of equity), we arrive at the
following equation.17
FCFtime
∞
x (1 +k e)
PV 0 x (1 +k e) = ∑ time
=1
(1 + k e) time
Canceling out the numerator and denominator on the right side of this equation, we arrive at this
equation:
∞
PV 0 x (1 +k e) = ∑time
=1

FCFtime
(1 + k e)time -1

We can expand the summation to arrive at this equation:
∞
PV 0 x (1 +k e) = FCF1 + ∑time
=2

FCFtime
(1 + k e)time -1

Because this equation describing the present value of a stock in year 0 is exactly equal to the
previous equation describing the present value of a stock in year 1, we can equate the two:
PV 1 = PV 0 x (1 +k e)

Thus, after several algebraic manipulations, we arrive at our conclusion: the value of a stock next
year is equal to the current value of a stock multiplied by 1 plus its cost of equity.
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Appendix E: Why an Asset-Sale-Financed Stock Buyback Can Be Dilutive to Earnings
but Additive to Shareholder Value
With Wall Street so focused on earnings per share growth, we should expect that many corporate
managers work to boost earnings per share and avoid diluting earnings at all costs. Indeed, many
managers like share repurchase for precisely that reason. Buybacks have become a popular way to
augment earnings per share.
However, the accounting consequences of share buybacks are not always positive. For instance,
many accounting-focused managers avoid selling value-destroying divisions, even at a price above
intrinsic value, if the sale results in lower earnings per share. This is particularly true for companies
that have executive compensation programs tied to EPS targets. Not surprisingly, we argue that
executives should dwell on the economic consequences of such a decision.
Take for example a company with two divisions. The first division, Cash Cow, earns a return on
invested capital of 40% on $50 of invested capital. Assuming a 10% cost of capital, an 8% growth
rate, and zero net investment, the standard perpetuity present value formula tells us the business is
worth $1,000. [$1000 = $20/(10% - 8%).] The second business, the Dog division, earns only a 5%
return on its $100 of invested capital. A no-growth business, Dog division’s value is $50. [$50 =
$5/10%.]
Accordingly, the two divisions have a combined market capitalization of $1,050. With 100 shares
outstanding, this translates to a price of $10.50 per share. See Exhibit 18.
Exhibit 18: A Tale of Two Divisions

Cash earnings
Invested capital
Earnings per share contribution
Return on invested capital
Growth in cash earnings
Value

"Cash Cow"
"Dog"
Division
Division
$
20 $
5
50
100
0.20
0.05
40%
5%
8%
0%
$
1,000 $
50

Market value of total firm
Shares outstanding
Price per share

$

Total earnings
Earnings per share
Price-to-earnings ratio

$
$

$

1,050
100
10.50
25.00
0.25
42 x

Note: Assumes 10% cost of capital and that capital expenditures equal depreciation.
Source: LMCM analysis.

In our example, another firm approaches our company and offers to buy the assets of Dog for book
value of $100. This amount is double Dog’s intrinsic value. As management has no investment
needs, they would return this money to shareholders via share repurchase. Should management
accept this offer?
The accounting and economic analyses give different answers. An economic analysis indicates that
the company is now worth $50 more, as it now has $100 in cash versus owning a business worth
$50. Thus, firm value jumps from $1,050 to $1,100. Accordingly, before the company repurchases its
shares, the share price would jump to $11 to reflect this improvement. After the company returns the
$100 in cash to shareholders by repurchasing 9.1 shares, the company’s value will fall back to
$1,000. However, as there will now be only 90.9 shares outstanding, the per-share value of our
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company would remain at $11, a 4.8% increase from $10.50. Clearly, the economic analysis gives a
green light to selling the Dog division. See Exhibit 19.
Exhibit 19: Economic and Accounting Analysis of an Asset Sale-Financed Share Repurchase

Market value of total firm
Old shares outstanding
Shares repurchased
New shares outstanding
New price per share
New net income
New earnings per share
New price-to-earnings ratio

Cash Cow
Alone
$
1,000
100.0
9.1
90.9
$
11.00
$
$

20
0.22
50 x

Source: LMCM analysis.

The accounting analysis points the other way. Selling Dog will result in losing $5 in earnings power.
Even with fewer shares outstanding, this translates into earnings of $0.22 per share or 12% dilution
versus the prior total. Given the reported earnings per share drop, many managers would incorrectly
choose to pass on this value-creating opportunity.
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Size Matters
The Kelly Criterion and the Importance of Money Management
To suppose that safety-first consists in having a small gamble in a large number of
different [companies] where I have no information to reach a good judgment, as
compared with a substantial stake in a company where one’s information is adequate,
strikes me as a travesty of investment policy.

John Maynard Keynes
Letter to F.C. Scott, February 6, 1942 1
mmauboussin@lmfunds.com

Pressing the Edge
As an investor, maximizing wealth over time requires you to do two things: find
situations where you have an analytical edge; and allocate the appropriate amount of
capital when you do have an edge. While Wall Street dedicates a substantial
percentage of time and effort trying to gain an edge, very few portfolio managers
understand how to size their positions to maximize long-term wealth.
A simple example illustrates the point. Assume you can participate in a coin toss game
where heads pays $2 and tails costs $1. You start with a $100 bankroll and can play for
40 rounds. What betting strategy will allow you to achieve the greatest probability of the
most money at the end of the fortieth round? 2
We’ll get to the answer in a moment, but let’s consider the obvious extremes: if you bet
too little, you won’t take advantage of a clearly positive expected-value opportunity. On
the other hand, if you bet everything, you risk losing all of your money. Money
management is all about determining the right amount of capital to allocate to an
investment opportunity, given the edge and the frequency of such opportunities.
Position size is extremely important in determining equity portfolio returns. Two portfolio
managers with the same list and number of stocks can generate meaningfully different
results based on how they allocate the capital among the stocks. Great investors don’t
stop with finding attractive investment opportunities; they know how to take maximum
advantage of the opportunities. As Charlie Munger says, good investing combines
patience and aggressive opportunism.
Morningstar data reveal that most investors don’t operate this way. U.S. domestic
diversified funds have 77 positions (median) and the top 10 holdings represent just
over one-quarter of the portfolio (median). Further, 35 percent of mutual funds have
100 or more positions and a 94 percent median correlation with the S&P 500 Index.
Whether attributable to incentives or suboptimal strategy—and we suspect both are at
play—most active managers do little to distinguish themselves.

The Mean/Variance Way
So how best to allocate capital, either across asset classes or within an asset class? The classic
answer comes from the concept of mean/variance efficiency, first formalized by Harry Markowitz
in 1952. 3 The premise is that risk and reward are related linearly (see Exhibit 1). The mean is the
average arithmetic return from an asset or portfolio. Variance measures how spread distribution
points are from the average.

Return (arithmetic mean)

Exhibit 1: Mean/Variance Model of Risk and Reward

Risk (variance)
Source: LMCM.

A risk averse investor seeks the highest return for a given level of risk. For all portfolios with a
given level of risk, the investor will select the one with the highest return. And for an assumed
level of return, the investor prefers the one with the least risk. No optimal portfolio exists since
different individuals have different risk preferences, but portfolios away from the efficient
frontier—the best reward for a given level of risk—are suboptimal. Mean/variance is powerful
because if you specify the function that accurately expresses your utility, you can find a portfolio
that’s right for you.
But what if you ask the asset allocation question a different way: How do you maximize the
likelihood that you’ll have the most money at the end of a particular period? As it turns out,
mean/variance doesn’t answer that question.

Shannon, Chance, and The Kelly Criterion
Bell Labs scientist Claude Shannon is well known for developing information theory—essentially,
the necessary properties and systems for transmitting intelligence. Before Shannon, most
engineers tried to understand the information problem by focusing on a message’s meaning.
Shannon’s insight was that information is related to chance. As author William Poundstone notes,
“Information exists only when the sender is saying something that the recipient doesn’t already
know and can’t predict. Because true information is unpredictable, it is essentially a series of
random events like spins of a roulette wheel or rolls of a dice.” 4
As an example, Poundstone points to a television commercial depicting a wife asking her
husband to bring home “shampoo.” The husband, misunderstanding her, shows up with “Shamu,”
the killer whale. Neither the wife’s request nor the husband’s misunderstanding is surprising. The
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commercial captures our attention because the husband acts on a highly improbable and
unpredictable request without further information.
For Shannon, the incompressible part of a message relates to its unpredictability. The less
probable a message, the more bandwidth it requires. A request to bring home Shamu
undoubtedly demands more bandwidth than a routine demand for shampoo.
Shannon’s theory also considers equivocation—the chance the message is wrong—and shows
you must subtract equivocation from the channel capacity to determine the information rate. More
reliable information leads to a higher information rate for a given channel capacity. Most of the
information channels we use today, including phones, television, the Internet, operate using
Shannon’s ideas.
What does any of this have to do with optimal bet size? Shannon’s colleague at Bell Labs, John
Kelly, recognized another application for information theory’s ideas: gambling. 5 Information in a
betting setting is something the market does not already know. Consistent with the idea of
equivocation, true information is also probabilistic.
Kelly imagined a system where you have an edge; a set of expectations that differs from those of
the market. He then developed a formula, based on Shannon’s work, showing the exact amount
of your bankroll you should bet in order to maximize your capital over the long term. Consistent
with the theory, the maximum rate of return comes when you know something the market doesn’t.
We can express the Kelly formula a number of ways. We’ll follow Poundstone’s exposition: 6

Edge
=f
Odds
Here, edge is the expected value of the financial proposition, odds reflect the market’s
expectation for how much you win if you win, and f represents the percentage of your bankroll
you should bet. Note that in an efficient market, there is no edge because the odds accurately
represent the probabilities of success. Hence, bets based on the market’s information have zero
expected value (this before the costs associated with betting) and an f of zero.
Let’s go back and answer our opening coin-toss question using the Kelly formula. The payoff
scheme, a $2 win for a heads and a $1 loss for a tails, suggests 2-to-1 odds. Since we’re dealing
with a fair coin, we know the tosses will be 1-to-1. 7 So we recognize something the market
doesn’t: heads will show up more often than the payoff scheme suggests.
Solving the formula, edge is $0.50 (expected value, or 50 percent x $2 + 50 percent x -$1) and
odds are $2 (the amount you win if you win). The optimal amount to bet is 25 percent of your
bankroll in each round. Said differently, betting 25 percent will lead to a greater accumulation of
wealth, on average, than any other betting strategy.
$0.50
= f = 25%
$2.00

Exhibit 2 shows wealth outcomes based on a range of f values for 40 rounds. Betting too little
leaves a substantial amount of money on the table, while betting too much leads to near-certain
ruin. The latter point bears emphasis: if there is a probability of loss, even with a positive
expected value economic proposition, betting too much reduces your expected wealth. Such
overbetting may have been the source of demise for a number of high-profile hedge funds. 8
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Exhibit 2: The Kelly Formula Solves for the Optimal Betting Strategy

Multiple of Original Bankroll

12.00
10.00
8.00
6.00
4.00
2.00
0.00
0.00

0.20

0.40

0.60

0.80

1.00

f
Source: Vince, 16 and LMCM.

Though basic, this illustration draws out two crucial points for investors of all stripes:
•
•

An intelligent investor needs an edge (a view different than that of the market); and
An investor needs to properly allocate capital to maximize value when an investment idea
does appear.

The Kelly formula contributes to a larger concept known as the Kelly Criterion, or Kelly system. 9
Based on information theory, the Kelly Criterion says an investor should choose the investment(s)
with the highest geometric mean return. This strategy is distinct from those based on
mean/variance efficiency. Importantly, however, you can calculate geometric mean using the
same arithmetic mean and variance from mean/variance models. 10
Mathematician and investor Ed Thorp is probably the Kelly Criterion’s most visible advocate and
successful practitioner. In the early 1960s, Thorp developed a system of card counting to improve
a player’s odds in the card game blackjack and complemented it with the Kelly system to optimize
wealth building. 11 Thorp went on to co-found Princeton-Newport Partners, delivering 20 percent
annual compounded returns, with a 6 percent standard deviation, over a 20-year span via various
investment strategies.
In his book, The Mathematics of Gambling, Thorp explains the Kelly system’s attractive
features:12
1. The chance of ruin is “small.” Because the Kelly system is based on proportional bets,
losing all of your capital is theoretically impossible (assuming money is infinitely divisible).
Even so, a small chance of a significant drawdown remains.
2. The Kelly system is highly likely to grow a bankroll faster than other systems. Provided
comparably attractive opportunities continue to appear, there is a high probability the
system will generate a bankroll that exceeds other systems by a determinable multiple.
3. You tend to reach a specified level of winnings in the least average time. If you have a
financial end goal in mind and continuous opportunities, the Kelly system will likely allow
you to achieve the objective in a shorter time than other systems.
In short, the Kelly system has proven to be both theoretically sound and useful for practitioners.
Still, the most enthusiastic supporters for the approach (information theorists, mathematicians,
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gamblers, and traders) do not include mainstream economists. We now turn to some of the more
practical constraints with the Kelly system, and we contrast the Kelly system with mean/variance
efficiency.

Practical Considerations with the Kelly Criterion and Mean/Variance
Under ideal conditions the Kelly Criterion is clearly a powerful concept. Using the Kelly formula’s
optimal betting strategy in our coin-toss example is unquestionably valuable. The real world,
however, presents a great deal more complexity than a coin toss or blackjack table. In the stock
market an investor faces many more outcomes than a gambler in a casino. That said, the Kelly
Criterion works well when you parlay your bets, face repeated opportunities, and know what the
underlying distribution looks like.
We now take a look at these conditions, using the opportunity to compare the Kelly Criterion to
mean/variance efficiency.

Parlaying bets. You can approach financial opportunities with one of two betting strategies: bet
the same amount each time or reinvest your winnings. As it turns out, what you look for will be
very different based on which strategy you select.
Kelly recognized this, writing: “suppose the gambler’s wife allowed him to bet one dollar each
week but not to reinvest his winnings. He should then maximize his expectation (expected value
of capital) on each bet.” 13 In other words, if you employ the first strategy, you should focus on
average payout calculated with the arithmetic mean. In this case, the mean/variance approach is
the way to go.
In contrast, the Kelly Criterion assumes you parlay your bets, and says you should choose the
opportunities with the highest geometric means.
As an illustration of the difference between arithmetic and geometric returns, consider the
following stock price changes (this may be reminiscent of the late 1990s and early 2000s):
T0
$100

T1
$200

T2
$20

What is the arithmetic average return from T0 to T2? The answer is simply the sum of the changes
(100 percent + -90 percent = 10 percent) divided by the number of periods (2). The arithmetic
average is 5 percent (10 percent/2).
In contrast, the geometric average is the product of the changes (2.0 x .1) to the Nth root (2)
minus 1.
= 2.0 × 0.1 − 1 = −55.3%

In this case, the arithmetic average shows 5 percent while the geometric average is negative 55
percent. Notably, the geometric mean is always less than or equal to the arithmetic mean. The
greater the variance, the larger the difference between the arithmetic and geometric mean.
Additionally, if a series contains a single payoff of zero, the geometric mean is always zero. Play
a game with a zero payoff long enough and you are assured ruin.
Exhibit 3 reproduces three series of payoffs with varying arithmetic returns, variances, and
geometric returns that Poundstone uses in Fortune’s Formula:
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Exhibit 3: Payoff Series Including Mean and Variance

A
Probability
Payoff
50% $ 1.00
50% $ 2.00

B
Probability
Payoff
50% $ 2.00
17% $
17% $ 1.00
17% $ 3.00

Arithmetic mean
Variance

$
$

1.50
0.30

$
$

Geometric mean

$

1.41

$

1.67
1.07
-

C
Probability
Payoff
50% $ 3.00
50% $ 0.50

$
$

1.75
1.88

$

1.22

Source: Poundstone, 198.

If you bet the same amount every time, like Kelly’s once-a-week gambler, you should focus on
the arithmetic means. Mean/variance doesn’t determine the best series because individuals may
have different preferences. Both the risk and returns rise for these series as you move from left to
right. Determine your risk preference and you can settle on the best strategy for you. Clearly,
though, the highest expected payoff is with series C.
In contrast, the parlay bettor using the Kelly Criterion will always choose series A. According to
Poundstone’s calculation, starting with $1 and reinvesting profits each week for a year leads to an
expected fortune of over $67 million. The same strategy with series C amasses an expected
value of just under $38,000.
Series B has a favorable arithmetic mean, but the geometric mean is zero. This happens because
one of the payoffs is zero, which means you will lose all of your money with this strategy given
enough trials.
Leaving aside the technical details of the Kelly Criterion, the central message for investors is that
standard mean/variance analysis does not deal with the compounding of investments. If you seek
to compound your wealth, then maximizing geometric returns should be front and center in your
thinking.

Repeated trials. Both the Kelly Criterion and mean/variance approaches assume lots of trials, or
financial propositions. The probabilistic nature of most market-based financial propositions means
you need a substantial number of observations to reasonably assure you capture the system’s
signal, versus short-term noise.
Know the distribution. Long-term stock market investing differs from casino games, or even
trading, because outcomes vary much more than a simple model suggests. Any practical money
management system faces the challenge of correcting for more complicated real-world
distributions. 14
Substantial empirical evidence shows that stock price changes do not fall along a normal
distribution. 15 Actual distributions contain many more small change observations and many more
large moves than the simple distribution predicts. These tails play a meaningful role in shaping
total returns for assets, and can be a cause of substantial financial pain for investors who do not
anticipate them.
As a result, mean and variance insufficiently express the distribution and mean/variance can at
best crudely approximate market results. Notwithstanding this, practitioners assess risk and
reward using a majority of analytical tools based on faulty mean/variance metrics.
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So the mean/variance approach has two major strikes against it. First, it doesn’t work for parlayed
bets (even though most investors do reinvest). Second, it doesn’t consider the verity of nonnormal distributions. Yet most mainstream economists still argue that maximizing geometric
returns is the wrong way to allocate capital. Why?

Neoclassical Economic Objections to the Kelly Criterion
One of the most vocal critics of geometric mean maximization happens to be one of the most
well-known and well-regarded economists in the world: MIT’s Paul Samuelson. Poundstone notes
that Samuelson likes to describe the Kelly Criterion as a fallacy. In a 1971 paper on the topic,
Samuelson provides a theorem and what he calls its false corollary: 16

Theorem: If one acts to maximize the geometric mean at every step, if the period is
“sufficiently long,” “almost certainly” higher terminal wealth and terminal utility will result
than from any other decision rule.
From this indisputable fact, it is tempting to believe in the truth of the following false
corollary:

False Corollary: If maximizing the geometric mean almost certainly leads to a better
outcome, then the expected utility of its outcomes exceeds that of any other rule,
provided T is sufficiently large.
How do economists reconcile the apparently conflicting ideas that maximizing geometric mean
will almost certainly result in higher wealth (theorem) with the notion that this approach is possibly
inferior to other strategies (corollary)?
Perhaps the clearest explanation of the mainstream economics case comes from Mark
Rubinstein.17 First, he notes the geometric mean maximization strategy does not assure that you
will end up with more wealth than other strategies. Since the approach is based on probability,
there remains a very small chance an investor will do poorly. This low-probability, high-impact
scenario may violate an individual’s utility function.
Second, success of geometric mean maximization depends on investors staying in the market for
the long run. If an investor needs access to the funds in the near-term, the benefits of
compounding do not apply.
Third, the system assumes the investment payoffs remain steady and the investment
opportunities set is large enough to accommodate a rising asset base. Shifting investment
payoffs undermine the system.
Finally, Rubinstein invokes the macro-consistency test: to judge a strategy’s superiority, ask what
would happen if everyone tried to follow it. His point is all investors cannot apply the geometric
mean strategy successfully.
So who’s right, the Kelly camp or the Samuelson camp?
One way to understand the difference of opinion is to distinguish between normative and positive
arguments. Normative arguments stem from a view of how the world should be, while positive
arguments reflect how things are and will likely be in the foreseeable future. Economists dismiss
the strategy of maximizing geometric means based on a normative argument. Investors should
have specific utility functions and act consistently with those functions. Since the small chance of
a large loss will violate an individual’s utility function, geometric mean maximization is not right for
everyone (Rubinstein’s first point).
A positive argument is based on how people actually behave. Very few people take the time to
quantify their utility functions, and those functions shift over time and with varying circumstances.
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Most investing decisions are made by professional investment managers who must serve a
diverse group of fund holders. Thorp notes that when he explains the Kelly Criterion to investors
they say, “Yeah, sounds good to me, I want that.” 18
Economic historian Philip Mirowski gives a more scathing denouncement of the economic field.
He suggests economists have little interest in what people really do—that’s more the realm of
psychology, and they don’t add much when suggesting how people should act. He writes: 19
[N]eoclassicals have wavered between claiming that they were describing actual
behavior and claiming that they were prescribing what rational behavior should be. Their
contempt for psychology has always given lie to the first claim, so of necessity, they have
eventually retreated to the second. This second position is untenable, however, because
it conflicts with the ideology of the scientist as a detached and value-neutral observer as
it commits the transgression of defining rationality in a post-hoc manner in order to
conform to the mathematical model of utility. (Emphasis added.)
There are two other problems with utility theory and investing. The first comes from the father of
mean/variance analysis, Harry Markowitz. In his famous Portfolio Selection, Markowitz advocates
the geometric mean maximization approach. In spite of arguments by Jan Mossin (one of the
founders of the capital asset pricing model) and Samuelson in the 1960s, Markowitz reconfirmed
his endorsement of the geometric mean maximization strategy in the preface to his second
edition published in 1970. Markowitz suggests utility-maximizing man “acts absurdly” over the
long term: 20
I concluded . . . that the investor who is currently reinvesting everything for “the long run”
should maximize the expected value of the logarithm of wealth. Mossin and Samuelson
have each shown that this is not true for a wide range of functions relating to utility of
wealth at the end of the last period, T. The fascinating Mossin-Samuelson result,
combined with the straightforward arguments supporting the earlier conclusions, seemed
paradoxical at first. I have since returned to the view . . . that for large T, the MossinSamuelson man acts absurdly, like a player who would pay an unlimited amount for the
St. Petersburg game . . . the terminal utility function must be bounded to avoid this
absurdity; and the [maximization of mean geometric return] argument applies when utility
of wealth is bounded.
The second problem comes from Kahneman and Tversky’s prospect theory. Utility theory
considers gains and losses in the context of the investor’s total wealth (broad frame). In contrast,
prospect theory considers gains and losses versus isolated components of wealth, like changes
in a specific stock or portfolio price (narrow frame). Experimental studies show that investors use
price, or changes in price, as a reference point when evaluating financial transactions. Investors
pay attention to the narrow frame. Utility theory does not explain how people behave. 21
Even if you agree the utility argument is not persuasive enough to suggest abandoning the Kelly
strategy, Rubinstein makes some points worth considering carefully. For a geometric mean
maximization system to work, an investor has to participate in the markets over the long term. In
addition, the portfolio manager must be able to systematically identify investment edges—points
of view different than that of the market and with higher expected returns.
Finally, since by definition not all market participants can have an edge, not all investors can use
a Kelly system. In fact, most financial economists believe markets to be efficient. For them, a
discussion of optimal betting strategy is moot because no one can systematically gain edges.
Based on our observations of behavior, portfolio structure, and incentives, we conclude that very
few investors are organized to take advantage of the principle of mean geometric return
maximization. Here’s why.
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Why Many Money Managers Focus on Arithmetic Returns
As we noted, geometric mean maximization requires an investor to be in the market over the long
haul. If capital is free to come and go, however, as is the case with an open-end mutual fund, the
portfolio manager may not have the luxury of thinking long-term. Even if geometric mean
maximization is the best way to go, market realities may compel a short-term focus.
The reasoning is straightforward: an open-end portfolio with poor short-run performance faces the
very real prospect of losing assets. In turn, portfolio managers have a strong incentive to focus on
the investment ideas they perceive will do well in the short term, even at the expense of ideas
offering higher rates of return over the long term. Geometric mean maximization simply does not
make sense for a portfolio manager in this short-term mindset.
If an open-end fund structure encourages this short-term perspective, why aren’t more funds
closed-end? (The assets in open-end mutual funds are 25 times larger than those in closed-end
funds.) The obvious first answer is that investors don’t want to lock up their money; they prefer
the flexibility to reallocate capital in the case a portfolio manager performs poorly.
But Jeremy Stein argues the dominance of open-end funds reflects both the preference of
investors and the desires of the mutual fund companies. 22 In a closed-end fund, changes in asset
level are solely a function of results. In contrast, in an open-end fund the potential for inflows
balances the risk of outflows. Most fund managers recognize that the upside of positive flows,
especially if results are good, more than offsets the risk of outflows.
Many fund companies understand the best way to favorably tilt the inflow/outflow equation is to
operate within the near-term consensus; the focus shifts to delivering acceptable results over
sequential short-term periods, even at the cost of higher, albeit lumpier, long-term returns. The
high portfolio turnover rate (averaging around 100 percent in the last couple of years) we see
supports this view. In case after case, short-term incentives discourage portfolio managers from
adopting the Kelly system.

Loss Aversion and the Kelly Criterion
Poundstone highlights another important feature of the Kelly system: the returns are more volatile
than other systems. While the Kelly system offers the highest probability of the most wealth after
a long time, the path to the terminal wealth resembles a roller coaster. The higher the percentage
of your bankroll you bet (f from the Kelly formula) the larger your drawdowns.
Another important lesson from prospect theory—and a departure from standard utility theory—is
individuals are loss averse. 23 Specifically, people regret losses roughly two to two and a half
times more than similar-sized gains. Naturally, the longer the holding period in the stock market
the higher the probability of a positive return because stocks, in aggregate, have a positive
expected value. Loss aversion can lead investors to suboptimal decisions, including the welldocumented disposition effect.
Investors checking their portfolios frequently, especially volatile portfolios, are likely to suffer from
myopic loss aversion. 24 The key point is that a Kelly system, which requires a long-term
perspective to be effective, is inherently very difficult for investors to deal with psychologically.
It is possible to reduce the strategy’s volatility by taking partial Kelly positions. Naturally, these
positions also reduce expected return.

Page 9

Legg Mason Capital Management

What Does All This Mean for Equity Portfolio Management?
So what lessons should equity investors draw from this discussion? A few points emerge:
•

Edge is key. Recall the foundation of Kelly’s model rests on having a view that is
different, and more correct, than that of the market. Having an edge requires
understanding the market’s perspective. As Poundstone writes, “The stock ticker is like a
tote board. It gives the public odds. A trader who wants to beat the market must have an
edge, a more accurate view of what bets on stocks are really worth.” 25
One way for equity investors to think about edge is finding situations where the stock’s
rate of return is likely to be higher than the market anticipates. A stock’s excess rate of
return is a function of its percentage discount to fair value—the margin of safety—and
how long it takes the market to close the price-to-value gap.
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•

Greater opportunity suggests a larger bet. Finding an edge only gets you part of the way
to maximizing long-term wealth. Appropriately sizing the position is the other part. A
distinct minority of investors are skilled at position sizing, while most investors—again,
generally reflecting agency costs—are satisfied to perform in line with their investment
benchmark. One good, albeit convenient, example of the first group is Warren Buffett. In
the mid-1960s, Buffett allocated close to one-quarter of his assets into one stock,
American Express, when he was convinced the security offered superior return
prospects. Note, too, that Berkshire Hathaway is essentially a closed fund. 26

•

Mean/variance is not the best way to think about maximizing long-term wealth if you are
reinvesting your investment proceeds. If you face a one-time financial decision, you want
to maximize your arithmetic mean. But with repeated favorable opportunities—either
through time or diversification—chances are you will do better in the long term by
maximizing geometric mean. Mean/variance may be deeply embedded in the investment
industry’s lexicon, but it doesn’t do as good a job at building wealth as a Kelly-type
system.

•

Applying the Kelly Criterion is hard psychologically. Assuming you do have an investment
edge and a long-term horizon, applying the Kelly system is still hard because of loss
aversion. Most investors face institutional and psychological constraints in applying a
Kelly-type system.
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Common Errors in DCF Models
Do You Use Economically Sound and Transparent Models?
Discounted cash flow analysis is the most accurate and flexible method for valuing projects,
divisions, and companies. Any analysis, however, is only as accurate as the forecasts it relies
on. Errors in estimating the key ingredients of corporate value . . . can lead to mistakes in
valuation.
Tim Koller, Marc Goedhart, and David Wessels
Valuation: Measuring and Managing the Value of Companies 1

A Return to First Principles
mmauboussin@lmfunds.com

Say you had to come up with a fair offer to buy your local dry cleaner and the seller limited
the extent of your financial information to the answers to five questions. Which questions
would you ask?
Chances are you wouldn’t ask how the quarter is progressing or about last year’s earnings,
but you would focus on the prospects for cash coming in versus cash going out over time.
Sole proprietors understand intimately that the value of their business hinges on the cash
flow the business generates. No distributable cash, no value. Cash puts food on the table and
pays the mortgage; earnings do not.
Equity investors are business buyers. While most shareholders own only a small fraction of a
company, they are owners nonetheless. The source of shareholder value, and value
changes, is no different than the sole proprietor’s: it’s all about the cash.
Most investors don’t think this way. In part, this is because market exchanges readily allow
investors to trade cash today for claims on future cash flows, and vice versa, encouraging
them to forget they are evaluating, buying, and selling businesses. Yet investors, as opposed
to speculators, should never lose sight of their objective: buying a stream of cash flows for
less than what it is worth.
Given that cash inflows and outflows are the lifeblood of corporate value, you might expect
investors to be intent on measuring and valuing cash flows. Indeed, valuation in the bond and
commercial real estate markets is all about cash. In practice, however, very few equity
investors dwell on cash. Proxies for value, like earnings and multiples, dominate Wall Street
valuation work.
Because markets are mostly efficient, investors can get away with using value proxies
without awareness of what the proxies actually represent. The result is complacency and a
false sense of understanding. As a consequence most investors don’t do fundamental
valuation work; when they do, they often do the work incorrectly.

First principles tell us the right way to value a business is to estimate the present value of the
future cash flows. While most Wall Street professionals learned about discounted cash flow
(DCF) models in school, in practice the models they build and rely on are deeply flawed. Not
surprisingly, the confidence level in these DCF models is very low. This faint confidence is not an
indictment of analytical approach but rather of analytical methods.
DCF models should be economically sound and transparent. Economically sound means the
company’s return and growth patterns are consistent with the company’s positioning and the
ample empirical record supporting reversion to the mean. Transparent means you understand the
economic implications of the method and assumptions you choose. Most DCF models fail to meet
the standards of economic soundness and transparency.

The List
Here’s our list of the most frequent errors we see in DCF models. We recommend you check your
models, or the models you see, versus this list. If one or more of the errors appear, the model will
do little to inform your business judgment.
1.
Forecast horizon that is too short. One of the most common criticisms of DCF models is
that any forecast beyond a couple of years is suspect. Investors, therefore, are alleged to be
better off using more certain, near-term earnings forecasts.
Such reasoning makes no sense, for at least two reasons. First, a key element in understanding a
business’s attractiveness involves knowing the set of financial expectations the price represents.
The market as a whole has historically traded at a price-to-earnings multiple in the mid-to-high
teens. Simple math shows today’s stock prices reflect expectations for value-creating earnings
and cash flows many years in the future.
To make the point more concrete, imagine you are a restaurant industry executive in charge of
finding new store locations. When assessing the attractiveness of a prospective site, would you
consider only two years of earnings because “any beyond that is guessing”? Of course not.
You’d base your judgment on the location, past results for similar sites, and other value-relevant
factors. Intelligent capital allocators take a long-term view.
The mismatch between a short forecast horizon and asset prices that reflect long-term cash flows
leads to the second problem: investors have to compensate for the undersized horizon by adding
value elsewhere in the model. The prime candidate for the value dump is the continuing, or
terminal, value. The result is often a completely non-economic continuing value. This value
misallocation leaves both parts of the model—the forecast period and continuing value
estimate—next to useless.
Some investors swear off the DCF model because of its myriad assumptions. Yet they readily
embrace an approach that packs all of those same assumptions, without any transparency, into a
single number: the multiple. 3 Multiples are not valuation; they represent shorthand for the
valuation process. Like most forms of shorthand, multiples come with blind spots and biases that
few investors take the time and care to understand.
John Maynard Keynes famously said, “I’d rather be vaguely right than precisely wrong.” His
message applies here. We recommend explicit forecast periods of no less than five years, and
note many companies require over ten years of value-creating cash flows to justify their stock
prices. Ideally, the explicit forecast period should capture at least one-third of corporate value with
clear assumptions about projected financial performance.
While the range of possible outcomes certainly widens with time, we have better analytical tools
to deal with an ambiguous future than to place an uncertain multiple on a more certain near-term
earnings per share figure. We address the uncertainty issue below.
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2.
Uneconomic continuing value. The continuing value component of a DCF model
captures the firm’s value for the time beyond the explicit forecast period, which can theoretically
extend into perpetuity.
While developing a DCF model’s structure, investors must mind one of microeconomics’s most
powerful lessons: competitive forces assure that return on investment will approximate the cost of
capital over time. Numerous empirical studies document this reversion to the mean, and life cycle
theories express the process. 2 Accordingly, one reasonable way to structure a DCF model uses
the explicit forecast period to capture the excess returns on new investment (value creation) with
the continuing value component reflecting value after the company exhausts its incremental
value-creation opportunities. See Exhibit 1.

ROIC - WACC spread

Exhibit 1: A DCF Model Should Be Economically Sound

Life Cycle Theory

Time

ROIC - WACC

Fitting DCF to Life Cycle Theory
Continuing value
perpetuity assumption
Explicit forecast
Time
Source: LMCM analysis.

We rarely see this structure in practice. Based on a sample of sell-side models we gathered, we
observed forecast periods that are too short, generally five years or less. The crucial
consequence of a too-short forecast period is the modeler has to heap the value burden on the
continuing value estimate in order to have any consonance with the market price. As a
consequence, the model fails to reflect a clear sense of the company’s pattern or timing of value
creation. In reality, most analysts understand little about the implications of their continuing value
assumptions.
For instance, modelers commonly apply a multiple to ending-period earnings before interest,
taxes, depreciation, and amortization (EBITDA) to estimate continuing value. The assigned
multiple rarely has a solid economic foundation, and most analysts have no idea what the multiple
implies about financial performance.
As an example, given certain assumptions a 13.0 times EBITDA multiple implies 6 percent
earnings growth and a 150 percent return on incremental capital in perpetuity. 4 For the record, no
company in the history of mankind has achieved such financial performance. A high percentage
of value accorded to the continuing value almost always reflects an improper forecast period.
In contrast, segregating the model into a period of value creation and value neutrality not only
makes sound economic sense, but allows for greater model clarity. We can capture the
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continuing value with a perpetuity assumption, capitalizing the last year’s net operating profit after
tax by the cost of capital. This value, even discounted to the present, often represents 60-70
percent of corporate value.
Moreover, a perpetuity assumption neatly captures the reversion-to-the-mean phenomenon. The
approach assumes incremental returns on investment equal the cost of capital. Over time,
naturally, depreciation of old investments and addition of new investments assure a company
replaces its invested capital base. After the company depreciates all its old, value-creating
investments, the remaining invested capital earns exactly the cost of capital. A company’s asset
life determines the length of this reversion process. A short-asset-life company will rapidly replace
its invested capital base and revert to cost-of-capital returns quickly. The opposite is true for a
long-asset-life company.
Many analysts incorrectly assume the perpetuity approach does not reflect growth beyond the
explicit forecast period. This assumption is wrong. The perpetuity assumption does not rule out
growth. But since growth has no necessary link to value creation, companies can continue to
grow without creating any shareholder value. The essential assumption of the perpetuity
approach relates to incremental value creation, not incremental growth. Appendix A demonstrates
this point.
Most DCF models fail the economically sound and transparent test because of poor structure: the
explicit forecast periods are too short and the continuing value estimates carry too much value.
An investor should have a clear handle on the economic assumptions or implications behind
whatever continuing value approach they choose.
3.
Cost of capital. You’ll rarely see a great equity investor point to an ability to judge the
cost of capital better than others as the source of meaningful edge. But you do see many DCF
models debilitated by a nonsensical cost of capital estimate.
The cost of capital is an estimate of the rate of return an investor demands to hold an asset or,
said differently, an investor’s opportunity cost. As such, the cost of capital is the proper rate for
discounting future cash flows to a present value.
Most companies finance their operations largely through debt and equity. The cost of debt,
especially for large companies, is generally transparent because companies have contractual
obligations to make coupon payments and return principal on a timely basis. Some yield premium
over risk-free securities is appropriate, with the size of the premium reflecting the company’s
creditworthiness. The large and generally liquid corporate bond market makes comparisons
between fixed-income securities relatively straightforward.
Estimating the cost of equity is more challenging. Unlike debt’s explicit cost, the cost of equity is
implicit. The cost of equity is higher than the cost of debt because equity’s claim is junior. But no
simple method exists to estimate the cost of equity.
By far the most common approach to estimating the cost of equity is the capital asset pricing
model (CAPM). The CAPM says a company’s cost of equity equals the risk-free rate plus the
product of the equity risk premium and beta. Government-issued notes generally provide a good
proxy for the risk-free rate. Estimates for the equity risk premium and beta prove more
challenging.
Let’s start with beta, which attempts to reflect the sensitivity of a stock’s price movement relative
to the broader market. A beta of 1.0 means the stock tends to move in line with the market. A
beta below 1.0 suggests a stock moves less than the market, while a beta above 1.0 implies
moves greater than the market. All things equal, finance theory associates a higher beta with
higher risk and reward.
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Beta is wonderful theoretically but fails practically and empirically. The practical failure surrounds
what beta to actually use in the CAPM. Ideally, we want forward-looking betas, which we cannot
reliably estimate. Beta’s empirical failure reflects studies showing beta does a poor job explaining
returns. 5
A visit to the Bloomberg terminal shows the problem with blithely using the CAPM. In mid-March
2006, General Motors had a beta of 1.3 while Yahoo! had a beta in excess of 1.6. It would be
hard for a businessperson to argue that Yahoo is likely to be significantly more risky than General
Motors over an appropriate forecast time horizon. Indeed, the implied option volatilities suggest
more risk at GM than YHOO. While gauging the relative risks of businesses is clearly valuable,
investors have to impose judgment on the figures the various services produce.
The second important input into the CAPM is the equity risk premium, the return above and
beyond the risk-free rate an investor expects to earn as compensation for assuming greater risk.
Like beta, the equity risk premium is ideally a forward-looking estimate. Most analysts rely on past
equity risk premiums, which, depending on the time frame, may not give a reasonable sense of
the return outlook.
Most of the problems with the cost of capital come from stale inputs for beta and the equity risk
premium. For example, the geometric average equity risk premium was 1.9 percentage points
from 1982-2005, 3.7 percentage points from 1962-2005, and 6.2 percentage points from 19262005. 6 The arithmetic average equity risk premiums during the same time frames were higher.
One area of debate in valuation is whether the geometric or arithmetic average is more
appropriate. We favor geometric returns for long term models and arithmetic averages for shortterm return forecasts. 7
In addition, research suggests the equity risk premium is probably nonstationary, which means
using past averages may be very misleading. Specifically, variables shaping the equity risk
premium—like past stock returns, stock price volatility, and business conditions—clearly change,
making it likely the ex-ante equity risk premium changes as well. 8
Whether you add 200 or 600 basis points* to the current risk-free rate of 4.7 percent (mid-March
2006) will make a significant difference in the model’s output. Exhibit 2 shows a sample of equity
risk premiums assumed in recent sell-side analyst reports. Our best advice is to settle on a cost
of capital that makes business and economic sense. Some academics suggest the equity risk
premium is in the 3 to 4 percentage point range, which strikes us as reasonable. 9 The midpoint of
this range implies a market return of roughly 8 percent over time.
Exhibit 2: A Sample of Equity Risk Premiums in Recent Research Reports

Frequency

4
3
2
1
0
3.5

4.5

5.0

5.5

6.0

Assumed Equity Risk Premium (%)
Source: Various sellside reports.

*100 basis points= 1%
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Finally, while some sensitivity analysis around the cost of capital can be useful, we would argue
investors are much better off considering alternative scenarios for the key operating value drivers
(sales growth, margins, capital intensity). Sometimes asset mispricings do show up as high
discount rates, as we saw in the high-yield bond market in late 2002. But even there, you could
argue great investors have historically generated an edge by understanding the value drivers
better than the market.
4.
Mismatch between assumed investment and earnings growth. Companies invariably
must invest in the business—via working capital, capital spending, acquisitions, R&D, etc.—in
order to grow over an extended period. Return on investment (ROI) determines how efficiently a
company translates its investments into earnings growth. Since ROI links investment and growth,
and ROIs tend toward the cost of capital over time, investors must treat the relationship between
investment and growth carefully.
DCF models commonly underestimate the investment necessary to achieve an assumed growth
rate. This mistake often comes from two sources. First, analysts looking at companies that have
been highly acquisitive in the past extrapolate an acquisition-enhanced growth rate while only
reflecting capital spending and working capital needs for the current business. You can mitigate
this error by carefully considering the growth likely to come from today’s business—which will be
less than an acquisition-fueled rate.
The second reason for underestimating investment stems from a simple failure to explicitly link
growth and investments via ROI. Analysts frequently project growth (sales and margins)
independent of investments. A simple way to check for this error is to add a ROI line in the model.
If you see ROIs rising or dropping sharply without a thoughtful strategic underpinning, the model
is likely unreliable. The vast majority of the models we see make no effort to reflect a link between
growth and investment.
5.
Improper reflection of other liabilities. In the widely-used free cash flow to enterprise
approach, an analyst determines the corporate value based on the present value of future cash
flows. The analyst then adds cash and any other nonoperating assets and subtracts debt and any
other liabilities to arrive at shareholder value.
Most liabilities, including debt and many pension programs, are relatively straightforward to
determine and reflect in the model. Some other liabilities, like employee stock options, are trickier
to capture. Not surprisingly, most analysts do a very poor job capturing these liabilities in an
economically sound way.
We would note that other liabilities tend to be important for only a handful of companies. For
example, other postretirement employee benefit plans tend to concentrate in manufacturing
industries (e.g., autos) while employee stock options occur most frequently in knowledge and
service industries (e.g., technology and financial services). Investors must properly recognize
other liabilities in the sectors where they have a large impact on corporate value.
Employee stock options are a good illustration of this common shortcoming. Most DCF models
simply reflect past option grants through fully diluted shares. Of course, since fully diluted shares
only reflect in-the-money options, the solution does an awful job of capturing the magnitude of the
liability. 10 While accounting standards now require companies to expense options, we have found
few DCF models that explicitly treat future option grants as an expense. Often, analyst models
show rising shares outstanding (dilution) and models sometimes include option proceeds without
reflecting any dilution.
We can deal with ESOs appropriately by treating already-granted options as a contingent liability,
using basic shares outstanding, and reflecting future option grants as an expense. This approach
allows for a dynamic appraisal of past option grants and considers future grants as an economic
expense.
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6.
Discount to private market value. In what we’d characterize as an unfortunate hangover
from the 1980s and 1990s investment-banker mentality, we still see DCF models that calculate a
value, only to modify the amount by a “public market discount” of 20-25 percent. This practice
seems most prevalent in the telecommunications industry.
This practice fails the transparency test. To see the point, we have to invert the discount mindset
and ask why a private (strategic or financial) buyer would pay a premium to public market value.
Perhaps the private buyer believes the stock is undervalued (in which case the premium wipes
out the benefit). More likely, the buyer believes it can generate a higher stream of cash flows from
the acquired assets than the target company can by itself.
Synergies, the benefits of putting two companies together, often justify most if not all of the
premium. Alternatively, a buyer may allocate capital differently or use financial leverage to
enhance after-tax cash flows.
To be sensible, a DCF model reflecting a public market discount must already incorporate
synergies or some other catalyst for higher cash flows the company cannot achieve on its own.
Modeling possible deal synergies is fine, though the exercise should remain separate from
valuing the standalone business. The discount-to-private-market-value model lacks sufficient
transparency because it conflates the base and synergy cash flows.
7.
Double counting. Models should not count a dollar of value (or liability) more than once.
Unwittingly, DCF models often double count the same source of value.
Take share repurchase, for instance. Companies generating strong free cash flow often have a
record of buying back stock that is likely to continue. Analysts, recognizing both a proclivity
toward buybacks and strong cash flow, sometimes build buybacks into their models by assuming
the company uses free cash flow to shrink shares outstanding over time. This double counts
because the model values the cash flow (once) and the model uses the same cash flow to reduce
shares outstanding (twice). This error of double-counting leaves aside the analytical challenge of
judging the future stock price (the only way to properly determine how much stock a company
might buy).
Another less frequent example of double counting involves the practice of including interest
income in the cash flow calculation and adding the cash balance to corporate value. Alternatively,
some analysts subtract financing costs from cash flow and then deduct debt from corporate value
to come up with shareholder value.
8.
Scenarios. Probably the most-often-cited criticism of a DCF model is that small changes
in assumptions can lead to large changes in the value. We addressed part of that concern, which
can be mitigated by lengthening the forecast horizon, in our discussion of the first two errors.
Going one step further, the large majority of reports we see offer one DCF scenario, and analysts
often peg their target prices on that scenario. Given investing is inherently probabilistic, one
scenario—often backed by shaky assumptions—does not constitute thorough analysis. An
intelligent investor needs to consider multiple scenarios.
Though many DCF models do incorporate sensitivity analysis (typically a grid of values driven by
alternative cost of capital, growth, or terminal valuation assumptions), these grids provide little
relevant information for anyone trying to understand the prospects of the business. Investors
should look to the value drivers—sales, margins, and investment needs—as sources of variant
perception.
Even sensitivity analysis based on the value drivers is generally flawed because it fails to
consider the interactivity between value drivers. Proper scenario analysis considers how changes
in sales, costs, and investments lead to varying value driver outcomes. 11 See Exhibit 3.
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Exhibit 3: Expectations Infrastructure

Value
Triggers

Value
Factors

Operating
Value Drivers

1
Volume

Sales
Growth
Rate (%)

2
Price and
Mix
Sales
3
Operating
Leverage
4
Economies
of Scale
Operating
Costs

5
Cost
Efficiencies

Investments

6
Investment
Efficiencies

Operating
Profit
Margin (%)

Incremental
Investment
Rate (%)

Source: Alfred Rappaport and Michael J. Mauboussin, Expectations Investing: Reading Stock Prices for Better Returns (Boston, MA: Harvard
Business School Press, 2001), 41.

Scenario analysis also addresses concerns about an uncertain future. By considering “if, then”
scenarios and insisting on a proper discount to expected value—or margin of safety—an investor
can safely and thoughtfully weigh various outcomes.
Conclusion
Theory and practice tell us the value of a company is the present value of future cash flows.
Investors primarily seek to buy a stream of cash flow for less than it’s worth—or sell a stream for
more than it’s worth. Accordingly, an investor needs to be able to model cash flows intelligently
and identify a variant perception: a well-founded belief the market has placed an incorrect value
on a company.
Business school students learn all about DCF models, and they often practice building them in a
classroom setting. But when applying the models to the real world, an investor must ensure the
models are economically sound and transparent. In practice, very few models pass these tests.
We have tried to identify the key areas of failure, and offer some thoughts about how to address
the shortcomings.
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Appendix A: Why Growth Doesn’t Equate to Value
Here’s the standard method for calculating continuing value, or value beyond the explicit forecast
period:

Value =

Where:
NOPATCAP+1
Growth
ROIIC
WACC

NOPATCAP+1 * (1- growth/ROIIC)
WACC – g

=
=
=
=

Normalized NOPAT in the first year after the forecast period
Growth in NOPAT
Return on incremental investment
Weighted average cost of capital

NOPAT is an acronym for net operating profit after tax.
This method is identical to the free cash flow (FCF) in perpetuity approach when the underlying
assumptions are the same. Here’s the FCF in perpetuity approach:

Value =

FCFCAP + 1
WACC – g

Let’s plug in some numbers to demonstrate the equivalence. Assume:
NOPATCAP+1
Growth
ROIIC
WACC

=
=
=
=

$100
5%
12%
9%

The standard formula:
Value =

100 * (1- (5%/12%))
9% - 5%

=

58.33
4%

=

1,458.3

In order to calculate the value using the FCF method, we need to know the magnitude of
investment. Note that FCF equals NOPAT – Investment.
Since we know the starting NOPAT, growth, and ROIIC, we can calculate investment:
ROIIC * investment1 = 'NOPAT2-1
A 5% NOPAT growth rate tells us that NOPAT is going from 100 to 105. So the change in
NOPAT is 5. [Year 2 NOPAT of 105 minus Year 1 NOPAT of 100 = 5]. We also know ROIIC is
12%. So:
12% * investment = 5
Investment = 5/12% = 41.67
Now, we know that FCF = 58.33. [NOPAT of 100 minus Investment of 41.67 = 58.33].
So the FCF in perpetuity model gives:
Value =

Page 9

58.33
9% – 5%

=

58.33
4%

=

1,458.3
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So the standard formula and the FCF in perpetuity approaches give the exact same answer
provided your assumptions are consistent.
Both the standard formula and the FCF in perpetuity collapse to the perpetuity assumption when
ROIIC equals WACC; that is, when incremental returns equal the cost of capital or, equivalently,
incremental investments have a zero net present value.
Let’s hold all of our assumptions constant except ROIIC, which we’ll set equal to the cost of
capital:
NOPATCAP+1
Growth
ROIIC
WACC

=
=
=
=

$100
5%
9%
9%

The standard formula now yields:
Value =

100 * (1- (5%/9%))
9% - 5%

=

44.44
4%

=

1,111.1

The same is true for the FCF in perpetuity model. First, we need to recalculate the investment:
9% * investment = 5
Investment = 5/9% = 55.56
So,
FCF = 44.44. [100 – 55.56 = 44.44].
and
Value =

44.44
9% – 5%

=

44.44
4%

=

1,111.1

The straight perpetuity assumption is simply:

Value =

NOPATCAP + 1
WACC

Or:
Value =

100
9%

=

1,111.1

All continuing value methods collapse to the same value as a perpetuity if you assume ROIIC
equals WACC. Growth beyond the forecast period does not matter in and of itself.
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More Than You Know
Finding Financial Wisdom in Unconventional Places
Chapter 1
Be the House
Process and Outcome in Investing
Individual decisions can be badly thought through, and yet be successful, or exceedingly well
thought through, but be unsuccessful, because 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.
--Robert Rubin, Harvard Commencement Address, 2001
Any time you make a bet with the best of it, where the odds are in your favor, you have earned
something on that bet, 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.
--David Sklansky, The Theory of Poker

Hit Me
Paul DePodesta, a former baseball executive and one of the protagonists in Michael Lewis’s
Moneyball, tells about playing blackjack in Las Vegas when a guy to his right, sitting on a
seventeen, asks for a hit. Everyone at the table stops, and even the dealer asks if he is sure. The
player nods yes, and the dealer, of course, produces a four. What did the dealer say? “Nice hit.”
Yeah, great hit. That’s just the way you want people to bet -- if you work for a casino.
This anecdote draws attention to one of the most fundamental concepts in investing: process
versus outcome. In too many cases, investors dwell solely on outcomes without appropriate
consideration of process. The focus on results is to some degree understandable. Results -- the
bottom line -- are what ultimately matter. And results are typically easier to assess and more
objective than evaluating processes.
But investors often make the critical mistake of assuming that good outcomes are the result of a
good process and that bad outcomes imply a bad process. In contrast, the best long-term
performers in any probabilistic field -- such as investing, sports-team management, and parimutuel betting -- all emphasize process over outcome.
Jay Russo and Paul Schoemaker illustrate the process-versus-outcome message with a simple
two-by-two matrix (see exhibit 1.1). Their point is that because of probabilities, good decisions will
sometimes lead to bad outcomes, and bad decisions will sometimes lead to good outcomes -- as
the hit-on-seventeen story illustrates. Over the long haul, however, process dominates outcome.
That’s why a casino -- “the house” -- makes money over time.
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EXHIBIT 1.1 Process versus Outcome

Process Used
to
Make the
Decision

Good
Deserved
Good
Success

Outcome
Bad

Bad Dumb Luck

Bad Break
Poetic Justice

Source: Russo and Schoemaker, Winning Decisions, 5. Reproduced with permission.

The goal of an investment process is unambiguous: to identify gaps between a company’s stock
price and its expected value. Expected value, in turn, is the weighted-average value for a
distribution of possible outcomes. You calculate it by multiplying the payoff (i.e., stock price ) for a
given outcome by the probability that the outcome materializes.
Perhaps the single greatest error in the investment business is a failure to distinguish between
the knowledge of a company’s fundamentals and the expectations implied by the market price.
Note the consistency between Michael Steinhardt and Steven Crist, two very successful
individuals in two very different fields:
I defined variant perception as holding a well-founded view that was meaningfully different from
market consensus . . . Understanding market expectation was at least as important as, and often
different from, the fundamental knowledge.
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.
A thoughtful investment process contemplates both probability and payoffs and carefully
considers where the consensus -- as revealed by a price -- may be wrong. Even though there are
also some important features that make investing different than, say, a casino or the track, the
basic idea is the same: you want the positive expected value on your side.

From Treasury to Treasure
In a series of recent commencement addresses, former Treasury Secretary Robert Rubin offered
the graduates four principles for decision making. These principles are especially valuable for the
financial community:
1. The only certainty is that there is no certainty. This principle is especially true for the
investment industry, which deals largely with uncertainty. In contrast, the casino business deals
largely with risk. With both uncertainty and risk, outcomes are unknown. But with uncertainty, the
underlying distribution of outcomes is undefined, while with risk we know what that distribution
looks like. Corporate undulation is uncertain; roulette is risky.
The behavioral issue of overconfidence comes into play here. Research suggests that people are
too confident in their own abilities and predictions. As a result, they tend to project outcome
ranges that are too narrow. Over the past seventy-five years alone, the United States has seen a
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depression, multiple wars, an energy crisis, and a major terrorist attack. None of these outcomes
were widely anticipated. Investors need to train themselves to consider a sufficiently wide range
of outcomes. One way to do this is to pay attention to the leading indicators of “inevitable
surprises.”
An appreciation of uncertainty is also very important for money management. Numerous crashand-burn hedge fund stories boil down to committing too much capital to an investment that the
manager overconfidently assessed. When allocating capital, portfolio managers need to consider
that unexpected events do occur.
2. Decisions are a matter of weighing probabilities. We’ll take the liberty of extending Rubin’s
point to balancing the probability of an outcome (frequency) with the outcome’s payoff
(magnitude). Probabilities alone are insufficient when payoffs are skewed.
Let’s start with another concept from behavioral finance: loss aversion. For good evolutionary
reasons, humans are averse to loss when they make choices between risky outcomes. More
specifically, a loss has about two and a half times the impact of a gain of the same size. So we
like to be right and hence often seek high-probability events.
A focus on probability is sound when outcomes are symmetrical, but completely inappropriate
when payoffs are skewed. Consider that roughly 90 percent of option positions lose money. Does
that mean that owning options is a bad idea? The answer lies in how much money you make on
the 10 percent of options positions that are profitable. If you buy ten options each for $1, and 9 of
them expire worthless but the tenth rises to $25, you’d have an awful frequency of success but a
tidy profit.
So some high-probability propositions are unattractive, and some low-probability propositions are
very attractive on an expected-value basis. Say there’s a 75 percent probability that a stock
priced for perfection makes its earnings number and, hence, rises 1 percent, but there’s a 25
percent likelihood that the company misses its forecast and plummets 10 percent. That stock
offers a great probability but a negative expected value.
3. Despite uncertainty, we must act. Rubin’s point is that we must base the vast majority of our
decisions on imperfect or incomplete information. But we must still make decisions based on an
intelligent appraisal of available information.
Russo and Schoemaker note that we often believe more information provides a clearer picture of
the future and improves our decision making. But in reality, additional information often only
confuses the decision-making process.
Researchers illustrated this point with a study of horse-race handicappers. They first asked the
handicappers to make race predictions with five pieces of information. The researchers then
asked the handicappers to make the same predictions with ten, twenty, and forty pieces of
information for each horse in the race. Exhibit 1.2 shows the result: even though the
handicappers gained little accuracy by using the additional information, their confidence in their
predictive ability rose with the supplementary data.
4. Judge decisions not only on results, but also on how they were made. A good process is one
that carefully considers price against expected value. Investors can improve their process through
quality feedback and ongoing learning.
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One of my former students, a very successful hedge fund manager, called to tell me that he is
abolishing the use of target prices in his firm for two reasons. First, he wants all of the analysts to
express their opinions in expected value terms, an exercise that compels discussion about
payoffs and probabilities. Entertaining various outcomes also mitigates the risk of excessive focus
on a particular scenario -- a behavioral pitfall called “anchoring.”
Second, expected-value thinking provides the analysts with psychological cover when they are
wrong. Say you’re an analyst who recommends purchase of a stock with a target price above
today’s price. You’re likely to succumb to the confirmation trap, where you will seek confirming
evidence and dismiss or discount disconfirming evidence.
If, in contrast, your recommendation is based on an expected-value analysis, it will include a
downside scenario with an associated probability. You will go into the investment knowing that
the outcome will be unfavorable some percentage of the time. This prior acknowledgement, if
shared by the organization, allows analysts to be wrong periodically without the stigma of failure.

Prioritizing Process
The investment community, because of incentives and measurement systems, is too focused on
outcome and not enough on process. In Rubin’s words:
It’s not that results don’t matter. They do. But judging solely on results is a serious deterrent to
taking risks that may be necessary to making the right decision. Simply put, the way decisions are
evaluated affects the way decisions are made.

Copyright © 2007 Michael J. Mauboussin

LEGG MASON
CAPITAL MANAGEMENT

May 18, 2006

Michael J. Mauboussin

Long-Term Investing in a Short-Term World
How Psychology and Incentives Shape the Investment Industry
When our long-term competitive position improves as a result of . . . almost unnoticeable
actions, we describe the phenomenon as “widening the moat.” And doing that is essential if
we are to have the kind of business we want a decade or two from now. We always, of
course, hope to earn more money in the short-term. But when short-term and long-term
conflict, widening the moat must take precedence. If a management makes bad decisions in
order to hit short-term earnings targets . . . no amount of subsequent brilliance will overcome
the damage that has been inflicted.

mmauboussin@lmfunds.com

Warren E. Buffett
Berkshire Hathaway Letter to Shareholders (2005) 1
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.
Doug Geoga
Hyatt Hotels 2

Short Termism
You see it all the time: a baseball fan’s mood rises or falls based on a ten-game stretch in a
long season; an investment manager is heralded or derided for a quarter’s results; investors
dump, or euphorically buy, a stock after an earnings release. These scenarios share a
common feature—a heavy focus on short-term results. In every case, a short-term emphasis
can hinder intelligent long-term decisions and perspective.
Laments about short termism come from many quarters, yet no person or group appears able
to stop its inexorable pull. But the swell in short-term thinking presents an opportunity as well
as a challenge. Individuals who can, under the proper conditions, think and act with a longterm perspective stand to benefit from the short-term focus of others.
Companies, investors, and investment managers are the main actors involved in capital
markets short termism. The interaction between these groups, their respective and often
conflicting incentives, and today’s information torrent all combine to shape behavior.

The Causes . . .
Before discussing how to take advantage of short termism, it’s worth discussing why a
myopic view is so prevalent today. Doing so, we can point to at least four sources, which are
not mutually exclusive:
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Incentives. That individuals respond to incentives is one of the most powerful lessons in
economics. In recent decades, three noteworthy changes shifted incentives, encouraging a shortterm focus. First, many companies revamped executive compensation. Second, investors
increasingly outsourced investment decisions to external advisors, instead of making the
decisions themselves. Finally, many investment firms changed their ownership structure from
partnerships to financial conglomerates.
We will discuss these incentive shifts in detail to observe how they prompted a change in
behavior. Also, the continuous interaction of companies, investors, and investment managers
means that one group’s behavioral change can, and often does, affect the others.
Psychology. A fascinating and relevant line of research addresses the effects of stress. For most
animals, physical threats trigger the stress response. If and when the threat passes, the animal
settles back to a balanced state. Humans generally face psychological stress, though we still
respond physically by pumping blood, releasing adrenaline, sharpening senses, shutting down
long-term operations like digestion, reproduction, and the immune system. The problem for
humans: psychological stress is often chronic. As a result, the body finds itself in crisis every day.
Stress’s normal symptoms—high blood pressure, reproductive problems, and frequent illness—
reflect this mostly-human condition.
Moreover, stress mobilizes you for the short term and ignores the long term. Just as there’s no
use worrying about next week if a lion is chasing you, there’s no need to consider three-year
investment returns if you’re likely to get fired for poor three-month results. 3 Heightened stress
undoubtedly encourages a short-term mindset.
Psychology also comes into play when individuals intend to make good decisions but fall prey to
certain decision-making pitfalls, including the availability bias, the recency bias, and loss
aversion. We will point out how these biases undermine the decision making of each group.
Information. The media, companies, and financial advisors churn out an extraordinary amount of
information every day. Naturally, an investor requires information to make decisions. But
investors must also make a crucial distinction between noise and signal.
Consider the metaphor of a series of coin tosses. Assuming a fair coin, the long-term signal is an
evenly-split ratio between heads and tails, revealing itself with repeated trials. However, a short
series of tosses may show a ratio vastly different than fifty-fifty. Investors operating in the realm of
noise have a hard time making reasoned long-term judgments.
The media, Wall Street analysts, and other financial pundits are paid to generate information. But
the vast majority of it is noise. As Nassim Taleb puts it, “People do not realize that the media is
paid to get your attention. For a journalist, silence rarely surpasses any word.” 4 More information
creates more noise and more market reaction, without generating insight or value.
Rate of change. The apparent acceleration of the rate of change for businesses creates a final
source of shorter time horizons. For example, the average asset life in corporate America
declined by a third in the last thirty years or so. Said differently, a chief financial officer today
needs to generate an appropriate rate of return over roughly ten years, while his mid-1970s
predecessor could wait fifteen years.
Further, empirical studies suggest U.S. companies face a shrinking period of sustainable
competitive advantage—a shift that is not limited to technology companies. 5 On one level a
shorter time horizon makes sense, but markets still appear to have too much needless activity.
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The Costs . . .
Why should we care if the world is more short-term oriented? First, more activity is costly.
Research shows that active trading, which economists often attribute to overconfidence, leads to
lower portfolio returns. 6 The resulting performance degradation reflects transaction and market
impact costs. Estimates suggest these costs are 70 basis points a year for the average mutual
fund—with a higher total for active traders and a lower amount for less active funds. 7
Next, in a probabilistic field like investing, a short-term focus doesn’t allow you to capture the
system’s signal. We can liken this to predicting a baseball team’s full season record based on a
sample of a few games. Humans, as natural pattern seekers, have a well-documented tendency
to believe that a small series of numbers, or results, reflect the larger series. Psychologists show
how this belief leads to suboptimal decisions. 8
Finally, corporate managers who make decisions to bolster short-term results at the expense of
long-term performance risk damaging the value of the businesses they run. Trade loading is a
good example of this behavior. In the 1980s some cigarette manufacturers sold excessive
inventory to their customers in advance of cigarette price increases. The extra volume goosed
short-term earnings but forfeited future sales, accelerated excise tax payments, extended
customer payment terms, and provided customers with a stale product. 9 Similar behavior
continues today. As Buffett suggests in the opening quotation, decisions to make short-term
targets at the expense of a business’s long-term competitive position can inflict irreversible
damage.

The Caveats . . .
Before continuing, two points merit attention. First, the short-term actions of market participants
remain distinct from the horizon of the market itself. To understand the market’s time horizon, you
need to look directly at asset prices. Studies of asset prices show the market reflects ten or more
years of future cash flows in today’s prices. For example, the expected dividends over the next
five years account for less than 20 percent of the value of the Dow Jones Industrial Average. In
sum, investors make short-term bets on what are ultimately long-term outcomes.
Second, not all market participants should be long-term oriented all of the time. Indeed, there are
successful short-term investment strategies. And if all investors were long-term oriented, markets
would lose diversity—a crucial ingredient in market efficiency. 10 The problem arises when
investors confuse their objective with their strategies. Too often, investors mix an objective to
deliver superior long-term returns with strategies and behaviors rooted in short termism.
We now turn to the three groups, and discuss the changes they have seen and what those
changes mean for a shortening time horizon.

Corporations
As early as the 1930s, researchers pointed out potential conflicts of interest between professional
business managers and the owners, or shareholders. 11 Michael Jensen and William Meckling
formalized the idea of agency costs in a famous 1976 paper, where they noted, “there is good
reason to believe that the agent [manager] will not always act in the best interests of the principal
[owner].” 12 In plain words, what may be good for the executive may not be good for the
shareholders.
Though it often appears in today’s headlines, the chasm between CEO wealth and shareholder
wealth is by no means a new topic. In 1990, Jensen and Kevin Murphy wrote, “Our analysis of
performance pay and top-management incentives for more than 2,000 CEOs in three samples
spanning five decades indicates that the relation between CEO wealth and shareholder wealth is
small and has fallen by an order of magnitude in the last 50 years.” 13
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Concerns over agency costs waned somewhat in the 1980s, as many observers believed an
active market for corporate control would mitigate these costs. The active market for corporate
control also gave rise to a major shift in executive compensation: boards started tying
management pay directly to the stock price. Exhibit 1 shows this evolution over the past twenty
years or so. In the mid-1980s, virtually no chief executive pay was tied to the stock price. By the
mid-1990s, that ratio—fueled by employee stock option grants—surpassed 40 percent. Today,
approximately 60 percent of CEO pay is market-related.
Exhibit 1: CEO Pay is More Tied to the Stock Price than Ever Before

1985

Tied to stock
market
1%

1995

Tied to stock
market
43%

2005

Tied to stock
market
60%

Source: Brian J. Hall and Jeffrey B. Liebman, “Are CEOs Really Paid Like Bureaucrats?” NBER Working Paper 6213, October 1997; “2004 CEO
Compensation Survey and Trends,” Wall Street Journal/Mercer Human Resource Consulting, May 2005; LMCM estimates.

With their paychecks linked to stock price performance, CEOs quite naturally sought to maximize
the value of their stock price. Along the way, many of them have gone badly awry by fixating on
the single metric they believe drives value: earnings per share growth. This fixation evolved
despite voluminous evidence in the academic literature showing the tenuous link between EPS
growth and value creation. 14
We believe the focus on EPS growth results from what psychologists call the availability bias, or
the tendency to base assessments on widely-available, versus relevant, information. A financial
executive survey by John Graham, Campbell Harvey, and Shiva Rajgopal provides sobering
evidence of the laser-like focus on EPS. 15 The executives report the relative importance of
“earnings are in a class by themselves” for financial reporting. The executives cite four reasons:
1.
2.
3.
4.

Investors need a simple metric that summarizes corporate performance.
EPS gets the broadest distribution and coverage by the media.
Focus on EPS makes the analyst’s task easier.
Analysts evaluate a firm’s progress based on whether a company hits consensus EPS.

A focus on EPS may not be bad because EPS growth and value creation are clearly not mutually
exclusive. But a more alarming survey finding is that almost 80 percent of the executives said
they would give up economic value in exchange for smooth earnings. Clearly, shareholders do
not benefit from the trade of accounting results for value creation over the long term.
Is the managerial focus on EPS a problem? We think so. Our concerns are based on a number of
research findings and practical considerations.
First, academic research shows companies that tied CEO compensation more closely to the
value of the stock and option holdings in the 1990s saw greater use of discretionary accruals to
manipulate EPS.16 The researchers define accruals as the difference between earnings and cash
flow from operations. While the researchers don’t dismiss stock-based incentives, they conclude
that “high-powered incentives based on stock price performance seem likely to work best when
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coupled with careful consideration of managers’ opportunities to exploit these incentives through
the discretion that they enjoy in reporting their firms’ performance.” 16
Another valuable strand of research examines the relationship between corporate actions and the
institutional shareholder base. 17 Based on twenty years of data, Brian Bushee places institutional
investors into one of three categories: transient, quasi-indexer, and dedicated. (See Exhibit 2.)
Transient institutions have high turnover and small stakes. Quasi-indexers have low turnover and
small stakes. Low turnover and large investment stakes characterize dedicated institutions.
Exhibit 2: Percentage Breakdown of Institutional Investor Categories
Quasi-indexers
Transients
Dedicated
Total

61 %
31
8
100%

Source: Brian Bushee, “Identifying and Attracting the ‘Right’ Investors: Evidence on the Behavior of Institutional Investors,” Journal of Applied
Corporate Finance, Vol. 16, 4, Fall 2004, 28-35.

Bushee’s analysis shows that companies with active investor relations efforts, including frequent
earnings guidance and news, attract transient investors. These investors, however, are quick to
sell when a string of favorable earnings breaks. Further, his research suggests firms with a large
percentage of transient investors will more likely manage EPS by cutting research and
development spending.
While the causality may not be crystal clear—companies that manage EPS attract transient
investors or transient investors compel companies to manage EPS—the evidence suggests
companies kick off the feedback loop. Disclosure policies above and beyond legal requirements
are a corporate choice. Bushee summarizes by suggesting, “perhaps the most important step that
managers could take would be to discourage transient ownership by refusing to manage (that is,
smooth) reported earnings.”
Notwithstanding the substantial costs associated with issuing earnings guidance, two-thirds of
companies continue to do so today. 18 While guidance is perceived to enhance communication,
companies also point to lower volatility and peer group participation as reasons to offer forecasts.
The empirical results, however, do not square with corporate perception. A recent McKinsey
study failed to find any improvement in valuation, shareholder returns, or volatility as a result of
guidance. 19 Further, the researchers found when companies start earnings guidance, their
stock’s trading volume increases, consistent with elevated interest of transient investors. The
study’s authors instead advocate disclosing information that relates to the underlying business
value drivers.
Academics also found that companies engaging in frequent earnings guidance will more likely
sacrifice long-term growth in order to satisfy short-term earnings objectives. This analysis focuses
primarily on changes in R&D spending. 20
Research also shows companies ceasing EPS guidance tend to have weak earnings and stock
price performance. The analysis suggests poor performance more likely motivates managers to
give up guidance rather than other “altruistic” reasons. The study concludes elimination of
guidance hurts prices more because of a negative signal about future financial performance than
because of the guidance cessation itself. 21
Finally, a recent study shows the stock market premium for companies meeting or slightly beating
consensus EPS has vanished in the post-Sarbanes-Oxley world. This finding holds with the view
investors are more skeptical of firms meeting or beating EPS estimates subsequent to the wave
of corporate scandals in the early 2000s. 22
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In summary, corporations today focus more on the short term than they did in the past. This is
partially appropriate, as the shift in the global competitive landscape has reduced asset lives.
Further, companies focused on the short term may be willing to face and address problems on a
timelier basis than a company focused on the long term. 23
Ironically, many of today’s issues reflect unintended consequences of trying to minimize agency
costs. Starting earnestly in the 1980s, companies recognized the importance of delivering
shareholder returns. The result has been a massive increase in the percentage of CEO pay tied to
stock price results. But rather than internalizing the principles of shareholder value, many
managers—because of the availability bias—defaulted to a near-messianic focus on EPS growth. 24
The companies most focused on earnings growth attracted transient investors who, in turn,
demanded more guidance and growth, fueling an untenable cycle.

Investment Management
Corporate finance researchers have long recognized the importance of agency costs.
Surprisingly, academics have not fully recognized agency costs in the investment business—
essentially the role of financial institutions. 25 Clearly, the interests of investors and investment
managers are not perfectly aligned, and evidence suggests principal/agent relationships have an
impact on asset pricing beyond what standard models capture. 26
The dearth of discussion about the delegated agent may reflect the relative recency of the issue.
(See Exhibit 3.) In 1950, individuals directly controlled over 90 percent of corporate equities.
Today, individuals hold less than 40 percent of equities with the bulk now held by mutual funds,
pension funds, and insurance companies. Responsibility has steadily and forcefully migrated from
principal to agent.
Exhibit 3: From Principals to Agents

Direct stock holdings

1950

1970

2000

Financial
institutions
Financial
institutions
Individual
investors

Financial
institutions
Individual
investors

Individual
investors

Source: John Bogle, “The Relentless Rules of Humble Arithmetic,” Speech: 60th Anniversary Conference of the Financial Analyst Journal, February
10, 2005.

How has this affected the behavior of the investment industry and asset pricing? A logical place
to start is the distinction between the investment profession and business. 27 The investment
profession is dedicated to delivering superior results for fund shareholders; practitioners tend to
be long-term oriented, contrarian, and patient. The investment business is about gathering assets
and generating fees for the investment company as opposed to the fund holders.
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While there is nothing wrong with a healthy business, and such health assures the investment
firm has the resources to support the profession, conflicts do arise when the pendulum swings too
far from the profession toward the business. Specifically, problems occur when delivering
investment returns takes a back seat to generating fees for the investment firm. Marketing takes
precedence over markets. Industry luminaries, including Jack Bogle and David Swensen, have
argued this point forcefully. 28
Bogle marshals two pieces of evidence to show the detrimental effects of this shift for fund
holders. He starts by noting one proxy for differentiating a marketing firm from a management firm
is the number of funds they offer. Using data prepared by Fidelity Investments covering 54 of the
largest investment firms (representing about 85 percent of the industry’s assets) from 1994 to
2003, Bogle compared the overall investment performance of the firms with fewer funds versus
those with an extensive offering. (See Exhibit 4.) He found the focused firms performed much
better, and that 36 of the 37 lowest ranked spots belonged to marketing-oriented organizations.
Exhibit 4: Number of Funds versus Investment Returns
Shading highlights firms that manage fifteen or fewer funds
Firm
Dodge & Cox
First Eagle
Calamos
So. Eastern/Longleaf
American Funds
Royce
Harris Associates
Vanguard
PIMCO
Franklin Templeton
T. Rowe Price
Janus
ING
Nuveen
American Century
WM Advisors
Davis
Fidelity

Equal-Weighted
Outperformance
98
97
91
90
79
79
77
76
76
71
71
70
69
65
64
64
62
62

No. of
Funds
4
5
8
3
26
14
7
75
31
10
72
21
60
26
54
15
7
207

Equal-Weighted
Firm
Outperformance
Waddell & Reed
61
USAA
61
Oppenheimer
60
MFS
59
Prudential
59
New York Life
58
US Bancorp
57
Columbia Mgmt.
56
AllianceBernstein
55
Banc One
54
Neuberger Berman
54
Lord Abbett
53
Scudder
52
Van Kampen
52
Federated
52
Evergreen
51
Citigroup
50
Wells Fargo
50

No. of
Funds
45
31
48
61
49
22
37
72
57
36
14
27
65
43
37
57
57
39

Equal-Weighted
Firm
Outperformance
Eaton Vance
49
Morgan Stanley Adv.
49
Goldman Sachs
49
The Hartford
48
Putnam
47
John Hancock
47
Dreyfus
45
Delaware
44
Strong
44
Thrivent Financial
44
Trusco
43
Merrill Lynch
40
Aim
39
Nations Funds
38
American Express
37
BlackRock
36
Pioneer
33
JP Morgan
32

No. of
Funds
73
50
34
33
54
35
126
56
42
25
24
58
62
42
60
32
24
38

Source: Fidelity Investments. Data presented in John C. Bogle, “The Relentless Rules of Humble Arithmetic,” Financial Analyst Journal,
November/December 2005. Equal-weighted outperformance rankings ignore the impact of sales charges and include only A-class shares.

According to Bogle’s analysis, ownership of investment firms has also been important in shaping
incentives. Of the 30 largest mutual fund companies today (based on year-end 2005 assets), only
four are private. Of the other 26, financial conglomerates own 19 and the other 7 are publicly
held. Large financial conglomerates tend to focus more on generating earnings than do the
private investment firms that focus more on the profession. The data here also seem to strongly
support this notion: the vast majority of the best-performing fund families were privately held, and
public firms sat in 32 of the bottom 34 slots. 29 (See Exhibit 5.)
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Exhibit 5: Investment Firm Ownership versus Investment Returns
Shading represents private firms
Firm
Dodge & Cox
First Eagle
Calamos
So. Eastern/Longleaf
Royce
American Funds
Harris Associates
PIMCO
Vanguard
T. Rowe Price
Franklin Templeton
Janus
ING
Nuveen
American Century
WM Advisors
Davis
Fidelity

Equal-Weighted
Outperformance
98
97
91
90
79
79
77
76
76
71
71
70
69
65
64
64
62
62

Equal-Weighted
Firm
Outperformance
Waddell & Reed
61
USAA
61
Oppenheimer
60
Prudential
59
MFS
59
New York Life
58
US Bancorp
57
Columbia Mgmt.
56
AllianceBernstein
55
Banc One
54
Neuberger Berman
54
Lord Abbett
53
Van Kampen
52
Scudder
52
Federated
52
Evergreen
51
Wells Fargo
50
Citigroup
50

Equal-Weighted
Firm
Outperformance
Goldman Sachs
49
Morgan Stanley Adv.
49
Eaton Vance
49
The Hartford
48
John Hancock
47
Putnam
47
Dreyfus
45
Strong
44
Delaware
44
Thrivent Financial
44
Trusco
43
Merrill Lynch
40
Aim
39
Nations Funds
38
American Express
37
BlackRock
36
Pioneer
33
JP Morgan
32

Source: Fidelity Investments. Data presented in John C. Bogle, “The Relentless Rules of Humble Arithmetic,” Financial Analyst Journal,
November/December 2005. Equal-weighted outperformance rankings ignore the impact of sales charges and include only A-class shares.

A closer look at how mutual fund managers react to incentives substantiates the broader
perspective Bogle provides. Empirical research demonstrates that fund managers who face
greater short-term performance pressure focus more on short-horizon investments. 30 The
research suggests the short-term perspective of investors causes the investment manager’s
short-horizon focus. (See Exhibit 6.) If true, short-term manager behavior may affect stock prices,
and encourages institutions to shirk their corporate governance responsibilities.

Annual Turnover Rate (%)

Exhibit 6: Mutual Fund Turnover Rate
120
100
80
60
40
20
0
1946 1951 1956 1961 1966 1971 1976 1981 1986 1991 1996 2001
Source: Bogle Financial Markets Research Center, 2006. A mutual fund’s annual turnover rate is a measure of the fund’s trading activity during its
previous fiscal year, expressed as a percentage of its average total assets.

Academic research also shows fund managers adjust the risk of their portfolios near the end of
the year in order to increase assets under management. For instance, young funds tend to get
more aggressive toward the end of the year when lagging the market. Also, funds well ahead of
the market often take a more aggressive stance to achieve the highest possible performance
ranking versus their peers. 31
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Asset pricing models generally assume either rational investors or a no-arbitrage assumption to
attain market efficiency. While neither case provides fully for the role of agency costs, intriguing
evidence suggests agent behavior may play an important role in asset pricing.
One line of thinking follows the relationship between the financial institutions garnering the lion’s
share of investor dollars and asset performance. The data show the outperformance of large
capitalization stocks from 1980 to 2000 coincides directly with the rise of large financial institutions.
The researchers argue the compositional shift in asset management increased the demand for
large capitalization stocks and decreased the demand for small capitalization stocks, potentially
accounting for 230 basis points of annual return premium for the large cap stocks. 32
The 2000s, of course, show a much different picture with much of the incremental asset growth
coming in hedge funds. Estimates suggest the number of hedge funds has doubled since 2000,
while the industry increased assets under management by $1 trillion. The 2000s have also seen
small capitalization stocks sharply outperform large capitalization stocks; this relative gain, no
doubt, also reflects the overvaluation of the large cap stocks in 2000.
Keeping with the idea that the structure of the investment industry shapes investment outcomes,
it is intriguing to note 43 percent of hedge fund equity holdings are in stocks with market
capitalizations of $5 billion or less (versus less than 26 percent for mutual funds) and almost 60
percent of hedge fund assets are in companies with market caps $10 billion or less (compared
with 37 percent for mutual funds). 33 Has the rise in hedge funds played a role in distorting the
markets, just as the large institutions did in the 1990s?

Investors
Jack Bogle provides what may be the most sobering statistic in the investment industry: from
1983-2003, index funds tracking the S&P 500 returned 12.8 percent and the average mutual fund
gained 10.0 percent annually. Meanwhile, the average investor only earned 6.3 percent annual
returns. 34 This seemingly impossible result is attributable to one crucial variable: market timing.
The Bogle data refer to average percentage changes, not dollar-weighted changes. When you
consider the extraordinary proclivity for investors to invest in the wrong place at the wrong time,
the data start to make sense.
For example, at the height of the technology and telecom bubble in the first quarter of 2000,
investors poured a record $140 billion into growth funds while pulling $40 billion out of value
funds. In the subsequent five years, value funds substantially outperformed growth funds. 35
Using over twenty years of market data, Evergreen Capital Management paired mutual fund flows
with a valuation measure to generate buy and sell signals. High inflows and high valuation
triggers a sell signal, while large outflows and cheap valuations mean buy. Following a sell
signal—across various investment styles—the return of the investment strategy underperformed
the S&P 500 by an average of 490 basis points over the subsequent two-year period. Buy signals
generated an even more impressive 870 basis points of excess returns in two years. As
noteworthy, the sell signal was reliable nearly 80 percent of the time, while the buy signal was
accurate over 90 percent of the time. 36
Why do investors make this mistake? The most likely explanation is the recency bias, which says
individuals tend to extrapolate recent outcomes without giving full weight to the full time series or
prevailing circumstances. This bias defines one of the most reliable sources of inefficiency in the
market. Recent academic research, spanning twenty years of data, shows the buying and selling
patterns of individual investors provide a hard-to-beat contrary indicator. More specifically,
researchers found heavy buying leads to above-average short-term results and below-market
returns in the subsequent year. The mirror image holds true for stocks individuals sell. 37
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Time will tell, but we can see evidence for recency bias and questionable investor flows in today’s
markets. (See Exhibit 7.) Funds dedicated to retail investors are seeing strong inflows in the
sectors that have done well in the past five years, while interest in the groups that have done
poorly is sparse. As Bill Miller noted, “People want to buy today what they should have bought 5
or 6 years ago; call it the 5 year psychological cycle.” 38
Exhibit 7: The Recency Bias in Action?

Last 5 year
annual gain

Rydex Weighting

Energy

12.5%

27.2%

10.2%

Precious Metals

25.4%

18.9%

0.6%

Technology

-0.5%

2.8%

16.0%

Financials

7.2%

2.9%

21.1%

S&P 500
Weighting

Overweight

Underweight

Note: All Data as of 3/31/06
Source: Bloomberg and S&P.

Taking Advantage of Short Termism
Now we have a clear picture of why short-term thinking pervades investing. First, competition is
accelerating, requiring companies to be more nimble. Second, psychological factors, including the
availability bias and the recency bias, encourage suboptimal behavior. Third, as the nature of
executive compensation and the structure of the investment industry have changed, so too have
incentives. Companies fixate more on short-term EPS, often to the detriment of long-term value,
and some investment managers prioritize asset gathering over investment results. Finally, the
cost of activity has dropped: investors can move assets around with less friction today than at any
time in the past.
So how can an investor take advantage of short termism? One approach focuses on time
arbitrage. Time horizon is a crucial consideration in any probabilistic field. In these systems,
short-term results show mostly noise—the noise-to-signal ratio is very high. Over time, the signal
reveals itself, and the noise-to-signal ratio drops. Short-term investors dwell mostly in the world of
noise.
Let’s go back to our simple coin-tossing example to demonstrate this point. Exhibit 8’s left panel
is the result of a 20-toss trial, and shows that 35 percent of the tosses came up heads. (We
simulated these results with a random number generator). The panel on the right continues with
the next 80 tosses in the series, and shows that the ratio settles very close to 50 percent over 100
flips. Even though we know the long-term signal is 50 percent, short-term noise can deviate
substantially from long-term signal.
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Exhibit 8: Noise versus Signal
100

100 Trials

90

80

Percentage of Heads

Percentage of Heads
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20 Trials
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Source: Michael J. Mauboussin, “Capital Ideas Revisited-Part 2,” Mauboussin on Strategy, May 20, 2005.

Asset prices reflect a set of expectations. 39 If investors chasing noise create a set of expectations
inconsistent with the long-term signal, an opportunity for time arbitrage arises. This arbitrage
works only if the short-term focus creates a diversity breakdown—too few investors focused on
the signal—and the signal becomes clear over time. So the critical considerations in navigating
the investing world distill to psychology, incentives, and expectations. Intelligent investors remain
highly aware of all three, and use them for the advantage of their fund holders.
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Glossary of Terms and Index Definitions
The views expressed in this commentary reflect those of Legg Mason Capital Management
(LMCM) as of the date of this commentary and may differ from the views of other employees of
the firm or its affiliates. These views are subject to change at any time based on market or other
conditions, and LMCM disclaims any responsibility to update such views. These views may not
be relied upon as investment advice and, because investment decisions for clients of LMCM are
based on numerous factors, may not be relied upon as an indication of trading intent on behalf of
the firm. The information provided in this commentary should not be considered a recommendation
by LMCM or any of its affiliates to purchase or sell any security. To the extent specific securities are
mentioned in the commentary, they have been selected by the author on an objective basis to
illustrate views expressed in the commentary. If specific securities are mentioned, they do not
represent all of the securities purchased, sold or recommended for clients of LMCM and it should
not be assumed that investments in such securities have been or will be profitable. There is no
assurance that any security mentioned in the commentary has ever been, or will in the future be,
recommended to clients of LMCM. Employees of LMCM and its affiliates may own securities
referenced herein. Past performance is no guarantee of future results.
An investor should consider a fund's investment objectives, risks, charges, and expenses
carefully before investing. For a prospectus, which contains this and other information on
any Legg Mason fund, visit www.leggmasonfunds.com. Please read the prospectus
carefully before investing.
2006 Legg Mason Investor Services, LLC, Distributor - A Legg Mason, Inc. subsidiary
Member NASD, SIPC
Investment Products: Not FDIC Insured, Not Bank Guaranteed, May Lose Value
Legg Mason Capital Management is the investment advisor and Legg Mason Investor
Services, LLC is the distributor of five of the Legg Mason Funds.
06-0024
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Expectations Investing
Taking Advantage of a Short-Term World

June 6, 2006
Michael J. Mauboussin
Chief Investment Strategist
Legg Mason Capital Management

Expectations Incentives

Psychology

Barriers to Long-Term Thinking

2

Phenomenon

Effect

Availability bias
Recency bias
Stress

Accounting versus economic focus
Betting on what has worked
Creates a short-term focus

Agency costs

Agent/principal shift

Diversity breakdowns

Expectations gaps

Expectations Investing

Groundwork

3

Expectations Investing

Groundwork
Fundamentals versus expectations
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 price.

4

Expectations Investing

Groundwork
Fundamentals versus expectations
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.
Steven Crist, “Crist on Value,” in Beyer, et al., Bet with the Best
(New York: Daily Racing Form Press, 2001), 64.
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Groundwork
Fundamentals versus expectations
I defined variant perception as holding a well-founded view
that was meaningfully different from the market consensus
. . . Understanding market expectation was at least as
important as, and often different from, the fundamental
knowledge.
Michael Steinhardt, No Bull: My Life in and Out of Markets
(New York: John Wiley & Sons, 2001), 129.
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Expectations Investing

Groundwork
Introduction
 Investing,

like many things in life, relies
on expectations
 Changes in expectations trigger stock
price changes
 The investor’s key task is to anticipate
expectations revisions
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Expectations Investing
Introduction
 What

expectations?
 Are all expectation revisions the same?
 What’s the best way to anticipate expectations
revision?
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Expectations Investing
Introduction
 Expectations

are based on long-term cash flow
 Expectation revisions are not all the same
 Investors need to wed competitive strategy and
finance to best anticipate important revisions
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Groundwork
Three myths

Myth

Reality

10

The market is
short-term
oriented

EPS dictate value

P/E multiples
determine value

The market
takes a
long-term view

EPS tell us little
about value

P/E’s are a
function of value

Expectations Investing

Groundwork
ROIC and P/E multiples—theory
Return on Invested Capital

4%

8%

6.1x

12.5x

15.7x

16.7x

6%

1.3

12.5

18.1

20.0

8%

NM

12.5

21.3

24.2

10%

NM

12.5

25.5

29.9

Earnings Growth

4%

16%

24%

Assumes all equity financed; 8% WACC; 20-year forecast period.
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How the Market
Values Stocks
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Basics of Valuation
First principles
(1) Cash flow

(2) Risk

Value

(3) Forecast horizon

These drivers are expectational in the stock market
13
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Basics of Valuation
Cash flow
• Volume
• Pricing

Sales

• Expenses
• Leases

Operating
Margin

• Tax Provision
• Deferred Taxes
• Tax Shield

Cash
Earnings

Cash
Taxes

minus
• A/R
• Inventories
• A/P
• Net PP&E
• Operating Leases

∆

Working
Capital

Capital
Expenditures
Acquisitions/
Divestitures
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Free Cash Flow
Cash available
for distribution to
all claimholders

Investment

Basics of Valuation
Amazon (2005) In $ millions
Revenues
Net Sales
Accounts receivable, net and other current assets
Cost of Sales
Inventories
Accounts payable
Accrued expenses and other current liabilities
Additions to unearned revenue
Interest payable

Earnings

Adjustment

Cash Flow

Cash flow as a %
of income stmt item

8,406.0

99.0%

(6,065.0)

94.0%

8490.0
(84.0)
(6,451.0)
(104.0)
274.0
60.0
156.0

Depreciation and amortization
Depreciation of fixed assets, including internal-use software and
website development, and other amortization
Capital Expenditures: purchases of fixed assets, including internal-use
software and website development

121.0
(204.0)
(83.0)

Operating Expenses
Fullfillment
Marketing
Technology and content
General and administrative
Stock-based compensation
Amortization of previously unearned revenue
Other operating (income) expense
Gains on sales of marketable securities

(745.0)
(198.0)
(451.0)
(166.0)

(47.0)

87.0
(149.0)
7.0
(1.0)
(1,663.0)

Interest income
Interest expense
Non-cash interest expense and other
Other (expense) income, net
Remeasurements and other

44.0
(92.0)

Provision (benefit) for income taxes
Deferred income taxes
Cumulative effect of change in accounting principle

(95.0)

Reported Net Income
Operating Net Income
Cash Flow

359.0
454.0

103.5%

5.0
2.0
42.0

(42.0)
(41.0)

26.0

70.0
(26.0)
(25.0)
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529.0

116.5%

Basics of Valuation
Cost of capital
 Opportunity

cost of capital providers
 Cost of equity is greater than the cost of debt
 Cost of capital can be tricky to estimate
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Basics of Valuation

Excess Returns

Competitive advantage period (CAP)

CAP

Time

 Period of time a
company can generate
excess returns on new
investments
17
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Basics of Valuation
Competitive advantage period (CAP)

CFROI (%)

U.S. Technology CFROI Fade
15
12
9
6
3
0
(3)
(6)
(9)
(12)
(15)
0

1

2

3

4

5

6

7

8

Years Forward After Quartile Ranking
1
Source: HOLT.
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2

3

4

9

10

Basics of Valuation
Competitive advantage period (CAP)
 Reversion

to the mean fastest in fast-changing

industries
 Some companies and industries demonstrate
persistence
 CAPs cluster by investment neighborhood

19
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Expectations Investing Process
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Expectations Investing
A fundamental shift in stock selection
The Expectations Investing Steps
1. Estimate price-implied expectations
2. Identify expectations opportunities
3. Make buy and sell decisions

21
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Expectations Investing
Step 1: Estimate price implied expectations
 Uses

the sound DCF model
 Bypasses need to forecast
 Overcomes the shortcomings of traditional
analysis (i.e., price/earnings ratio)
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Expectations Investing
Step 2: Identify expectations opportunities
 Apply

appropriate competitive strategy
framework
 Determine which expectations revisions matter
most
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Value neutral
Value creating

Expectations Investing

incremental returns
incremental growth

Expectations Investing
Competitive strategy analysis
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Five forces – assessing industry structure
Value chain – assessing activities and where companies
create value
Innovator’s dilemma – why great companies fail
Information rules – contrast between physical and
knowledge businesses
Game theory – capacity additions and pricing

Expectations Investing

Expectations Investing
Expectations infrastructure
Value

Value

Operating

Triggers

Factors

Value Drivers

1

Sales

Volume

Growth
Rate (%)

2
Price and
Mix

Operating
Profit

Sales
3

Margin (%)

Operating
Leverage
Incremental
4

Investment

Economies

Rate (%)

of Scale

Operating
Costs

5
Cost
Efficiencies
6

Investments

Investment
Efficiencies
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Expectations Investing
Step 3: Make buy and sell decisions
 Expected



value analysis

Frequency of correctness is not the key
Magnitude of correctness matters

 Incorporate





Turnover
Transaction costs
Taxes

 Consider

26

margin of safety

Expectations Investing

decision-making pitfalls

Case Study
Coca-Cola
Cash flow

6.5% EBITA growth
45% Incremental investment rate

Cost of capital

7.6%

CAP

12 years

Source: Value Line Investment Survey, May 5, 2006, and LMCM estimates.
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Expectations Incentives

Psychology

Barriers to Long Term Thinking
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Phenomenon

Effect

Availability bias
Recency bias
Stress

Accounting versus economic focus
Betting on what has worked
Creates a short-term focus

Agency costs

Agent/principal shift

Diversity breakdowns

Expectations gaps

Expectations Investing

expectationsinvesting.com
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Columbia University Press - Michael Mauboussin Interview
In More Than You Know, Mauboussin shares
his secret to becoming an insightful investor
and provides invaluable tools to better
understand the concepts of choice and risk.
Question: More Than You Know comes at
the world of investing from a very different
perspective than the average book. Can
these nonconventional ideas really help an
investor succeed?
Michael Mauboussin: This book celebrates
the notion that a multidisciplinary approach is
best for solving complex problems, including
those in investing. Too much of our learning
narrows perspective. We can gain great insight
by learning the important ideas from various
disciplines and appropriately applying them to
investing. Almost everything you can read—
from science to literature to psychology—can
make you a better investor if you’re willing to
make connections.
Here’s a quick example: Professor Robert
Sapolsky’s book about stress, Why Zebras
Don’t Get Ulcers, notes that most animals get
stress from physical risks. Humans, on the
other hand, now get most of their stress from
psychological factors. With animals, stress
dissipates when the physical threat passes.
Humans, on the other hand, are often
chronically stressed because the psychological
issues don’t go away. This perpetual stress
influences our abilities and behavior—
including, of course, how we run investment
portfolios.
Q: Is this book only for investors, or would
non-investor types enjoy it as well?
MM: My target audience is investors. That
said, I think anyone who is intellectually
curious and who makes decisions will find this
book fun and useful. For example, after
reading “Everything I Need to Know I
Learned at a Tupperware Party,” my wife now
recognizes why it is so hard to go to a
Tupperware party and not buy lots of useless
stuff. The essay explores the tendencies of
human behavior, explored by Professor Robert
Cialdini, that get people to say yes. As it turns
out, Tupperware parties take advantage of four
of the six tendencies—reciprocity, social
validation, commitment, and liking—creating

a powerful impetus to buy. Knowing why you
are going to feel compelled to buy is pretty
handy knowledge.
Q: This book has a whole section on
psychology. Why is that so important for
decision making in markets?
MM: Even though psychology is selfevidently important for the stock market,
business schools didn’t teach students
anything about it until fairly recently. In the
name of analytical convenience, most finance
models treat investors as rational and allknowing. All you have to do is pay attention to
your own thoughts and decisions for a little
while to recognize that that assumption is
wildly off the mark. This book not only
considers individual cognitive pitfalls—the
errors you and I routinely make—but also
looks at the wisdom (and whims) that result
from collective behavior.
Q: If the multidisciplinary approach is so
valuable, why don’t all investors use it?
MM: The multidisciplinary approach requires
lots of time and an appropriate temperament.
You have to allocate a lot of time to reading
and learning across various disciplines, with
no clear assurance that what you learn will be
directly applicable to investing—at least not
immediately. Also important is temperament
and a willingness to make connections or draw
analogies across apparently disparate topics.
Most investors get caught up in busy work
such as excessive trading or trying to absorb
the torrent of information that the financial
community produces.
Q: The book stresses the importance of the
investment process over outcome. Aren’t
outcomes the real bottom line?
MM: Over time, outcomes are what matters.
Outcomes are objective and measurable. The
real question is: What’s the best way to assure
satisfactory long-term outcomes?
Investing is a probabilistic exercise. In any
probabilistic field, you have to recognize that
even great decisions won’t work out all of the
time, and sometimes poor decisions will work
out well. It’s like sitting on a seventeen at the
Page 1 of 2
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blackjack table—if you ask for a hit, you may
get a four and win the round. But
probabilistically, that’s a bad move. Do it
enough and you’re assured of a loss. Judging
the virtue of the hit based on a one-time
outcome clearly doesn’t make sense.
What’s also interesting is that the elite
performers in all probabilistic fields—
gamblers, sports team managers,
handicappers—all think in terms of process
versus outcome. So while our society may be
conditioned to focus on outcomes, an
emphasis on process makes the most sense for
the long haul.
Q: You suggest that you can’t understand
markets by tuning into investment experts.
Why not?
MM: Market prices represent an aggregation
of a lot of information from many diverse
investors. The interaction of investors is the
key, and it assures that the market knows
much more than any particular individual.

behavioral-finance attack appears to
undermine a building block of the efficientmarket school.
The problem is that markets are not, and never
have been, shaped by rational people. Markets
reflect the interaction of a diverse group—and
indeed that diversity is essential to attaining
accurate results. Studies show that when
diversity, interaction, and incentives are in
place, markets are remarkably efficient at
solving all sorts of problems.
So here’s the problem with behavioral finance:
Some enthusiasts suggest that if individuals
act in suboptimal ways, then markets must
also be suboptimal, or inefficient. But the
second simply doesn’t follow from the first.
As long as individuals are suboptimal in
different ways— they are diverse—then we
can still get efficient outcomes.
Q. Why do you caution against using a
popular measure, the price/earnings ratio,
to value the market or individual
companies?

I often offer the example of an ant colony.
Study the colony, and you’ll find it’s robust,
adaptive, and has a life cycle. The colony is
almost like an organism itself. But then zoom
in on an individual ant. Ants operate with local
information and local interaction. They have
no clue what’s going on at the colony level,
yet the interaction of the ants is what makes
the colony work.

MM: My answer to this question has a very
unusual source of inspiration: slime mold. As
it turns out, when food is abundant, slime
mold cells operate as independent, singlecelled units. But when food supplies are short,
the cells converge into a large cluster. Whether
slime mold is an “it” or a “they” depends on
the circumstances.

You’d never dream of interviewing an ant to
understand the colony. Likewise, it’s
important to recognize that investment experts
aren’t much better off than ants. They come
with their own perceptions and biases. If you
want to understand the market, look at the
market itself.

Good theory is about developing reliable links
between cause and effect. Too often, theory is
based on a system’s attributes. In investing,
for example, you might say that buying
companies with low price/earnings ratios is
good. In fact, many investment firms organize
their activities around attributes.

Q: Behavioral finance has become very
popular in recent years. You advocate some
skepticism. Why?

But really robust theory relies on
circumstances. Whether a low price/earnings
ratio is attractive depends on the
circumstances. And since the underlying
drivers of value change—think of fluctuating
inflation expectations and tax rates—the
appropriate price/earnings ratio changes with
it.

MM: Over the past couple of decades,
psychologists have confirmed what common
sense tells us: as individuals, we are not
always perfectly rational in our decision
making. Since many economic models are
built on the notion of investor rationality, the
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Social psychology… reveals a major lesson: often it is not so much
the kind of person a man is as the kind of situation in which he finds
himself that determines how he will act. —Stanley Milgram
Let’s play a little game: pretend you are a senior executive at Enron or Worldcom in the late
1990s. Your stock is rocking, you and your colleagues adorn magazine covers, and Wall Street
loves you. Would you raise your hand, point out the flaws in the company’s financials, and
precipitate the inevitable fall from grace?
We all like to think of ourselves as good decision makers—we weigh the facts, consider the
alternatives, and select the best course of action. Most importantly, we perceive ourselves
largely immune to the influence of others as we decide and act. The facts and our experience
carry the day, we tell ourselves, not the behavioral vagaries of the crowd.
Unfortunately, our perceptions do not accord with how the world really works. Decision
making, whether it’s in the board room or on the trading floor, is an inherently social
exercise. Our social context, the behaviors and attitudes of those around us, powerfully
influences how we decide.
Psychologists call our failure to recognize the situation’s importance the fundamental
attribution error. When observing the actions of others, we tend to attribute the behavior to
their character. Condemning bad-behaving individuals comes naturally. We also slip naturally
into bad behavior if everyone else around us behaves badly. (Yes, Mom told you so, and she
was right!)
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Embedded social context is important for decision makers on a couple of levels. First, the
more aware you are of your social surroundings and how the group can affect you, the better
decisions you’ll make. Seeking and considering diverse viewpoints helps dilute the potentially
negative consequences of context.
Second, carefully consider social context when you assess someone else’s decisions. In what
Warren Buffett dubbed the institutional imperative, executives frequently follow the practices
of the crowd, whether in mergers and acquisitions, compensation, or competitive strategy.
The issue is not so much judging right and wrong as recognizing the powerful human
proclivity to conform.
To demonstrate the importance of social context, let’s look at three famous social psychology
experiments, each of which provides a slightly different lesson. The experiments show why
even intelligent people can behave in very unintelligent ways when put into a specific social
situation. If you’re sure you would have been a whistle blower at one of the scandalembroiled companies, read on.
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Getting Out of Line

The first experiment, conducted by psychologist Solomon Asch in the
1950s, demonstrates that group decisions—even obviously poor ones—
influence our individual decisions.
Asch’s experimental group had eight members; seven were in on 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 matched the length of a separate, fourth line. Going around
the table, each participant named their choice aloud. In the first few trials, all participants
chose the right answers.
After the control trials, Asch signaled the seven members to start making obvious mistakes.
While many subjects expressed shock at the obvious mistakes of the group, 35 percent of the
subjects conformed to the group’s incorrect judgments. Think about that for a moment: over
a third of the participants conformed to the majority, an especially surprising result for such
an unambiguous task.
Asch tested some side issues as well. First, he allowed the majority to air their answers but
asked the subject to answer in private. Under these conditions, subjects did not conform to
the incorrect responses. Second, by varying the size of the opposing majority, Asch found the
tendency of the subject to agree with the majority remained largely independent of the
absolute number. Interestingly, if even one of the group members agreed with the subject,
the subject was much less likely to provide an incorrect answer. Even a small crack in
unanimity led to a sharp reduction in wrong answers.
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Asch also noticed “extreme individual differences” among the subjects. For example, onequarter of the subjects remained completely independent while one-third went with the
consensus more often than not. This variation in individual behavior intrigued Asch, and he
attempted to categorize the reactions.
Using purely descriptive categorizations based on close observation during the trials, Asch
devised three categories to explain the behavior of the subjects who mostly went with the
majority:
‡ Distortion of perception. This group is unaware that the majority distorted
their estimates.
‡ Distortion of judgment. These subjects conclude their perceptions are
inaccurate and the group is right.
‡ Distortion of action. These individuals suppress their own views and knowingly
go with the majority.
The results of Asch’s experiments have clear relevance for decision makers. Group choices
tempt us all to go with the majority, albeit to varying degrees. But Asch, who died in 1996,
never fully understood what went on in the minds of the subjects faced with the majority’s
wrong choices.
In a study published last year, brain researchers picked up where Asch left off. The scientists
ran a modified version of Asch’s original study, asking subjects to decide whether rotated
three-dimensional geometric shapes were the same or different. Like the original experiment,
the researchers cued actors to give wrong answers. Consistent with the main result decades
earlier, the subjects went with the group’s incorrect answers 41 percent of the time.
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However, today’s scientists had something Asch could only dream of, a functional magnetic
resonance imaging machine, allowing them to map brain activity as the subjects made their
choices. For the first time, researchers could directly link social conformity to brain activity.
With newer technology, the scientists could test Asch’s descriptive categories. If the subject’s
distortions were based on judgment or action, the scientists would see activity in the
forebrain—an area that deals with monitoring conflict and planning. On the other hand, if the
distortions were due to perception—a category to which “very few subjects” belonged,
according to Asch—activity would occur in the posterior brain, which includes areas
controlling vision and spatial perception.6
As it turns out, in conforming subjects the scientists saw activity in the areas that work on
mental rotation, suggesting the majority’s choice actually affects perception. Further, the
subjects who remained independent showed activity in the amygdala and caudate nucleus,
regions associated with emotional salience.
Most people try to perceive situations clearly and without bias, but this research flies in the
face of that objective. The study’s leader, Gregory Berns, summed up the findings: “We like to
think that seeing is believing,” but the study suggests “seeing is believing what the group
tells you to believe.”
The significance of Asch’s experiment shines through: group dynamics tempt decision
makers to go with the majority. Yet decision makers can increase their immunity to the
group’s views by maintaining a high degree of awareness and constantly searching for
diverse input.

No 25.04

i

U

x

+

/14

ChangeThis

The Other Meaning of Security Analysis

In 1971, Stanford psychologist Philip Zimbardo staged the now-famous
and fascinating prison experiment. Zimbardo chillingly showed how
individuals can assume roles given a social context.
To start, Zimbardo advertised for volunteers in a two-week long prison experiment, offering
$15 a day. He ran the 70 applicants through psychological and physical tests and ended up
with 24 healthy, mentally-stable, middle class male students from the Stanford area.
By a flip of a coin, Zimbardo assigned half of the volunteers as prisoners and the rest as
prison guards. One morning, a Palo Alto police car picked up the prisoners, “charging”
them with armed robbery and burglary. The guards were assigned to work one of three
eight-hour shifts.
With the help of prison consultants, Zimbardo built a prison in the basement of the building
that housed Stanford’s psychology department. Upon arrival to the jail, the guards and
warden took steps to humiliate, dehumanize, and oppress the prisoners.
Shortly after the experiment began, Zimbardo noticed that the volunteers (and he himself)
started to act out their assigned roles. The prisoners tried various tactics to gain advantage
over the guards and tried to escape, while the guards schemed to keep the prisoners in check.
Although Zimbardo randomly designated the roles, social context clearly shaped behavior.
Concerned that the guards were heaping too much abuse on the prisoners, Zimbardo
questioned the situation’s morality and aborted the study after only five days.
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Zimbardo debriefed the participants after the experience. Though the volunteers fully
understood the experiment’s circumstances, they still struggled to separate their real and
assumed personalities. Two months later one of the “prisoners”, number 416, had this to say:

I began to feel that I was losing my identity, that the person that I called “Clay,” the
person who put me in this place, the person who volunteered to go into this prison—
because it was a prison to me; it still is a prison to me. I don’t regard it as an
experiment or a simulation because it was a prison run by psychologists instead of
run by the state. I began to feel that that identity, the person that I was that had
decided to go to prison was distant from me—was remote until finally I wasn’t that, I
was 416. I was really my number.
This extreme experiment underscores the importance of an organization’s culture and
interpersonal relationships. While a company’s employees are unlikely to face a social context
as intense as the prison experiment, social pressures and expectations shape behavior for
better and worse.
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Shock Market

In the final set of experiments, carried out in the 1960s, Yale
psychologist Stanley Milgram showed subjects obey authority to an
almost inconceivable degree. In Milgram’s words:
…ordinary people, simply doing their jobs, and without any particular hostility on
their part, can become agents in a terrible destructive process.
Here’s what Milgram did. He offered volunteers $4 to participate in a study that was
ostensibly about memory and learning. When they got to the lab, the researchers explained
the study was about the role of punishment in learning.
The scientists divided the subjects into two groups—learners and teachers. Milgram put the
learners in a room, strapped their arms down, and attached an electrode to their wrists.
Whenever the learner answered a question incorrectly, the teacher would administer a shock.
The learners in Milgram’s experiments were actors and the shocks fake. But the teachers—the
real subjects—did not know that. The scientists presented the teachers with a shock
generator, complete with a horizontal line of 30 switches ranging from 15 to 450 volts. As
instructed by the clipboard-wielding, lab-coated administrator, the teacher should shock the
learner for incorrect answers at rising increments. The learner/actor grunted with pain at 75
volts, and by 285 volts was screaming in agony. While the administrator never forced the
teacher to continue, he did use authoritarian language, such as “the experiment requires that
you go on” or “it is absolutely essential that you continue.”
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Before proceeding with his experiments, Milgram sought predictions of how the teachers
might act. He offered a basic discussion of the experiment to various groups, including
psychiatrists, college students, and middle class adults, asking them to predict the average
maximum shock level a teacher would likely administer. The average predicted level was just
under nine on the 1-to-30 scale, at the high end of “moderate shock”. The groups also
predicted that less than 4 percent of the teachers would shock at the 20 level (intense), less
than 1 percent at 25 (danger: severe shock) and about 1/8 of 1 percent at 30 (ominously
labeled x x x).
The results were disturbing. Across various trials—where Milgram altered the physical
proximity of the learner—roughly half of the subjects administered the maximum shock level.
The average shock level was 22.6, in the realm of extreme intensity. Milgram found the
willingness to shock declined as he moved the learner physically closer to the subject. But the
conclusion was inescapable: normal people would consistently deliver lethal shocks under the
guise of authority.
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The Bottom Line

So what should you, a senior decision maker, do with the evidence
from these experiments? You can start by elevating your awareness.
Slow down and ponder how and why you, and others, make decisions.
Try to be objective and consider your decision’s ingredients: the facts,
your opinions, and what you see going on around you.
Second, keep a log of your decisions. Write down your thoughts as you make a decision. What
is your rationale? How do you feel about it? What risks and opportunities did you see?
Humans notoriously reinterpret their past actions based on what they know now. A decision
journal will provide you with a valuable source of concrete feedback.
Finally, work hard to create a favorable decision-making environment in your organization.
Essential features include a focus on decision-making process versus short-term outcome, an
appropriate long-term focus, a clear-minded focus on facts versus opinions, and a limit on
hierarchical pretense.
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Michael J. Mauboussin

Interdisciplinary Perspectives on Risk
Excerpts from a presentation given to the Greenwich Roundtable, July 26, 2006
Good evening. These roundtable meetings always encourage me to organize my thoughts
on an important theme. This evening’s topic, an interdisciplinary perspective on risk, is
particularly fascinating and we could spend days on it without doing it full justice. I only
hope my comments serve to provoke thought and add some perspective.
I’d like to break my comments into three parts:

mmauboussin@lmfunds.com

•

First, I’d like to underscore the classic Knightian distinction between risk and
uncertainty. I believe this distinction remains useful, especially when we think
about how to manage risk.

•

Second, I’ll discuss some of the mechanisms behind risk and uncertainty. I will
place a particular emphasis on differentiating between complex systems where
risk or uncertainty is endogenous, or internal, versus situations where risk or
uncertainty is due to exogenous, or external, factors.

•

Finally, I’ll share some thoughts about managing risk, including a brief look at
probability assessment.

I.
In our day-to-day language, and even in finance, people tend to use the terms risk and
uncertainty interchangeably. But in the 1920s economist Frank Knight made a distinction
that I find quite useful.1 He argued that risk describes a system where we don’t know the
outcome, but we do know what the underlying probability distribution of outcomes looks
like. So think of a roulette wheel—when the croupier spins the wheel, you don’t know
where the ball will land, but you do know all the possibilities and their associated
probabilities. Risk also incorporates the notion of harm—that is, you can lose.
In contrast, uncertainty reflects a situation where you don’t know the outcome, but you
also don’t know what the distribution of the underlying systems looks like. Uncertainty
also doesn’t necessarily imply harm, although it often does. So it’s not hard to see that
most systems we deal with in the real world are really uncertain, not risky. Uncertainty
better describes issues like terrorism or the avian flu, or even markets.
Here’s why I’m stressing this distinction: we can model risk using probability calculus. In
fact, the statistics of risk are relatively straightforward. In contrast, we can’t model
uncertainty easily. And real trouble arises when we model uncertain systems using the
mathematical tools of risk. Yet this is precisely what many people do in financial markets
and in other domains as well. We’ll come back to this issue of risk or uncertainty
quantification in a moment.

II.
Let me now turn to the second topic. Over the past decade or so, I’ve had the pleasure of being
affiliated with the Santa Fe Institute, a multidisciplinary research institute dedicated to the study of
complex systems. 2 My interaction with the scientists there—including physicists, biologists, and
network theorists—has encouraged me to think much more about the mechanisms behind risk
and uncertainty. To be frank, today these mechanisms can really only help describe what’s going
on, and are of limited predictive value. 3 But I believe these mechanisms provide insights into how
complex systems work, and a first step in how we might deal with them.
But let me first be clear about a point: when we discuss risk or uncertainty, we’re not so much
interested in the boring events—a small move in the stock market or a rain storm. We’re
interested in the extreme events—a market crash or a devastating hurricane. How do these
extreme events come about?
A distinction I find useful is between endogenous and exogenous sources of risk (notwithstanding
the prior distinction, I will use the terms risk and uncertainty interchangeably for discussion
purposes). As the word implies, endogenous risk arises within the system. Endogenous risk is
inherent in a complex system, yet remains poorly understood. We’ll try to shed some light on that.
Exogenous risk, of course, comes from outside the system. It’s basically a condition imposed on
a system.
I’d like to start with endogenous risk, which is by its nature interdisciplinary. Don’t worry, I’ll offer
some concrete examples to link these ideas to the real world. But to do this approach justice, I
need to sketch out three frameworks.
The first framework is the wisdom of crowds, which writer Jim Surowiecki laid out well a couple of
years ago in his book of the same title. 4 The basic idea is simple and somewhat counterintuitive:
if you get a diverse group of people together to solve a problem, the group’s answer will typically
be better than that of any individual, even an expert. The wisdom of crowds is a more common
way of describing a type of complex adaptive system—the heart of the Santa Fe Institute’s
work—and is an apt description of the stock market. 5
The key is that the crowd is only wise under certain conditions. You need agent diversity, an
aggregation mechanism, and some sort of incentives. When one or more of these conditions is
violated, all bets are off. In human systems, diversity is the most likely condition to be violated.
When you take away diversity, the complex system can become fragile and in some cases will
lead to large-scale changes. Booms and crashes are good examples of diversity breakdowns in
markets. Fads and fashions also illustrate the concept. And that leads to the second framework:
diffusion theory.
Technologies, ideas, and illnesses tend to diffuse following an S-curve pattern. 6 So, for example,
a new technology will start with only a few adopters, and will grow at a relatively slow rate early
on. The rate then accelerates, and the technology takes off. This field has been studied in detail,
and is of prime interest to epidemiologists and technologists, just to name two groups. The key
point is the growth rate is not stable: it’s low to start, rises, and then slows down again. Also
important is that most technologies or ideas don’t diffuse—they simply sputter out. 7
The final framework is network theory, or how the individual nodes in a network are connected.
Network theory bears on a wide variety of phenomena, including your network of friends,
transmitters on the power grid, or the spread of disease. In recent years, scientists have made
major advances in understanding the nature of networks. We now know that the structure of the
network is important in understanding how things get transmitted over the network. 8
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There are two features of these frameworks worth emphasizing. First, they are non-linear. For
example, in the case of the wisdom of crowds you can reduce diversity, reduce diversity, and
nothing happens. Then you reduce it a bit more and the system reacts violently—the proverbial
straw that broke the camel’s back. 9 Many of you know this idea as the tipping point. 10
That leads to the second feature: lack of proportionality. The size of the perturbation and the
outcome are not always linked. Sometimes small perturbations lead to large outcomes, and vice
versa. 11 When you combine a lack of linearity with a lack of proportionality, it’s not hard to see
that predictions are difficult and cause and effect thinking is often futile.
Let me discuss two examples to make this more tangible.
The first is a market example, and deals with Long Term Capital Management (LTCM). LTCM
used statistical arbitrage to “vacuum up nickels”, as one of the founders, Myron Scholes,
described it. One essential component of their portfolio was that it was highly diversified: the
correlations between the positions were historically quite low—10 percent or less. To be
conservative, in their value at risk models LTCM assumed correlations could jump to 30 percent,
vastly higher than anything they saw in their historical data.
However, the summer of 1998 saw a real contagion—a diversity breakdown of epic proportions.
Notwithstanding the substantial arbitrage opportunities, there were no arbitrageurs to be found,
and correlations rocketed higher, to about 70 percent. Add high correlations, leverage, and
declining asset prices, and you have the story. 12
The second example is the large East Coast blackout in August 2003. That blackout started with
a fairly routine power problem in Ohio—a problem that happens relatively frequently all over the
country. Since our national power grid is a network, a failure in one spot is typically absorbed by a
neighboring area. In 2003, Ohio demanded power from Michigan, which couldn’t handle it so it
demanded power from Canada, which couldn’t handle it so it demanded power from New York.
All along the chain things got worse until we ended up with a widespread blackout. It was a
classic example of a cascading failure. 13
There are a couple of points worth underscoring in these examples. First, the outcomes were
grossly out of proportion with the perturbation. In both cases, there were real issues that triggered
the ultimate events, but those catalysts were not at all out of the ordinary—only the outcomes
were.
Second, after the events—and this is true of the crash of 1987 as well—people automatically
seek to understand the cause and effect and to fix the problem. 14 As I mentioned a moment ago,
there’s no way to understand cause and effect simply, and these behaviors are part-and-parcel of
complex systems. As long as these systems exist, we will suffer periodic, catastrophic failures.
On the flip side, these systems bring a lot of good to society, and are a useful way to solve
problems.
The other kind of risk a system faces is exogenous. Examples today include the threat of the
avian flu, terrorism, and hurricanes. While each of these threats, viewed individually, can be
treated as a complex system, we often think of events happening to us rather than arising from
our day-to-day activities. So when we think about disaster preparedness, we’re often thinking of
exogenous risks.
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III.
Let me wrap up with the third part of my comments by asking the question, what should we do
about all of this? Here are some thoughts—some constructive, some concerning.
On the constructive side, it’s useful to note that the outcomes of complex systems often have a
signature—a power law distribution. A power law—colloquially known as the 80/20 rule—says
that large events happen infrequently and small events happen frequently. What’s elegant about
power laws is there is a specific mathematical formula that can express this relationship. Power
laws describe a wide range of phenomena, from deaths in wars, to earthquake sizes, to the size
of blackouts, to stock price changes, to city sizes, to the metabolic rate of animals. 15 Awareness
of the statistical properties, even with limited specific predictive ability, is very useful.
Next, on the constructive side, we now have so-called prediction markets that can at least help us
assess probabilities of various events. These are real-money markets that have proven quite
accurate in predicting economic and political outcomes. 16 Let me read off some of the
probabilities I found in the markets this morning (July 26, 2006): 17
Probability of Happening (%)
as of July 26, 2006
as of August 15, 2006
Confirmed case of avian flu in U.S. by 12/31/06
33
39
Confirmed case of avian flu in E.U. before U.S.
88
85
Avian flu vaccine by 12/31/06
33
31
Islamic terrorists hit U.S. while Bush is president
54
48
Terrorists attack E.U. before U.S.
69
70
More than nine Atlantic hurricanes in 2006
43
39

Event

Naturally, some understanding of the distributions and probabilities allows for forms of insurance,
or preparedness, that can protect against one or more of these events.
But that leads to my final thought, which is not optimistic. Psychologists have demonstrated that
events that are not vivid in our minds get assigned very low probabilities—much lower than the
facts warrant. 18 I suspect for us to mobilize, as a society, to address risks like global warming or
energy constraints we will need one or more 9/11-type events—a tragic incident that reveals
what’s really going on.
In summary, I want to leave you with the notion that we humans are still not very good at dealing
with risk or uncertainty. We are still linear thinkers, we have a nearly-insatiable need to link cause
and effect, and we assess probabilities poorly. However, we do now better understand some of
the mechanisms that underlie complex systems, and that knowledge can be very helpful in
preparation for future catastrophic events.
*

*

*

The Greenwich Roundtable is a non-profit research and educational organization for investors
who allocate capital to alternative investments.
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The Importance of Diverse Thinking
Why the Santa Fe Institute Can Make You a Better Investor
You must know the big ideas in the big disciplines and use them routinely—all of
them, not just a few. Most people are trained in one model . . . and try to solve all
problems in one way . . . This is a dumb way of handling problems.
Charlie Munger
Poor Charlie's Almanack 1

mmauboussin @ lmcm.com

•
•
•
•

Probably the question most frequently posed of us is: how does all of
this non-traditional material help make you better investors?
The logic of diversity provides individuals with a diversity of
perspectives, heuristics, and interpretations to solve hard problems
better than smart individuals with limited tools.
Research shows foxes—people with a little knowledge of a lot of
topics—make better predictions over time than hedgehogs—people
who know one big thing.
We provide some specific examples of where idea diversity offers a
useful perspective from an investor’s standpoint.

A Wonk or You’re Sunk?
From Bill Miller on down, LMCM is known as an organization “more like some sort of academic
enclave or wonk house” than “a standard-issue money management firm.” 2 The investment team
allocates time—through discussion, reading, and conferences—to topics typically considered
outside the normal finance and investing realm. In particular, the Santa Fe Institute, a multidisciplinary research institute dedicated to the study of complex systems, plays a prime role in
stimulating our thinking.
All of this prompts what is probably the question most frequently posed of us: How does all of this
stuff help make you better investors?
This essay will try to answer the question by looking at the theory of diversity, evidence of what it
takes to consistently predict well, and some examples of how we use diverse ideas to view
common investment problems.
We should start by acknowledging that delivering excess returns is a hard problem. Markets are
complex; the business landscape is ever changing, information is abundant but often ambiguous,
and fact and conjecture pass through a huge human psychological filter. The challenge is to gain
insight, an edge others don’t share. 3
To state the obvious, it’s unlikely you will gain insight if your inputs are identical to everyone
else’s. Many information sources—the popular business press, company disclosures, and analyst
reports—are necessary but not sufficient for developing an edge. More important is interpreting
the information in a way that’s different, and better, than other investors. Gaining an edge
requires a lot of work: reading, thinking, and intellectual independence.
The notion that diversity is good for business has become a cliché, and that’s too bad.
Understanding when and why diversity works (and that it doesn’t always work) is as crucial as
appreciating what it offers. So we’ll start with a quick discussion of how diversity leads to a better
ability to solve hard problems. Social scientists have now demonstrated diversity’s value, showing
it’s no longer a soft concept but a real and powerful approach to problem solving.

Winning the Sum-to-Fifteen Game
If you want to see the power of perspective, try playing the sum-to-fifteen game. Conceived by
economist Herb Simon, the rules are simple. You lay nine cards, numbered one through nine, on
a table face up. Two players alternate selecting cards with an objective to hold exactly three
cards that add up to fifteen. If you’ve never played the game before, try it. Or offer to host it for
some colleagues and watch carefully as they go back and forth.
The sum-to-fifteen game is moderately hard, because you need to keep in your head a running
total of your numbers as well as those of your opponent. You also have to think offensively,
getting three cards that add up to fifteen, as well as defensively, preventing your opponent from
doing the same. Not infrequently, one person will win the game as their opponent gets tangled in
the numbers.
Now we introduce a magic square that provides a perspective that makes the game much easier
to play. Here is a magic square for this game:
8
1
6

3
5
7

4
9
2

Note the numbers sum to fifteen if you look at them vertically, horizontally, or diagonally. All of a
sudden, the game becomes very easy: it’s the childhood favorite, tic-tac-toe. Once you perceive
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the game as tic-tac-toe, winning is much easier, a tie should be a worst case scenario, and losing
is, well, inexcusable.
Scott Page’s book, The Difference: How the Power of Diversity Creates Better Groups, Firms,
Schools, and Societies, describes the sum-to-fifteen game as part of a broader case of why
diversity trumps ability under specific conditions. 4 Diversity has become a hot topic in recent
years, but most of the discussion has surrounded social identity diversity—gender, race, ethnicity.
Page carefully and rigorously shows how diverse perspectives, heuristics, and interpretations
lead to better collective problem solving and prediction capabilities.
You can consider diversity on two levels. The first is for groups—teams, units, organizations. In
this case, the individuals all contribute to diversity, and thinking about what each individual brings
to the table and how they get along is essential. The second is on an individual level, or the
diversity of your mental models. This addresses how many approaches you have to solve
problems. 5
In too-simple terms, diversity works because it provides lots of tools to solve a hard problem,
increasing the likelihood one of the tools (or some tools in combination) will be effective. For any
given problem, you may have the right tool in your head. But if your problems are hard and
varied, and the number of tools at your disposal is limited, chances are you will struggle to find
quality approaches to your problem.
While Page provides real-world examples of diversity in action, his greatest contribution is the
logic of diversity. He shows that when the conditions are right, diversity is not simply nice to have,
but is necessary in order to find optimal solutions. His diversity trumps ability theorem is, as he
writes, “no mere metaphor or cute empirical anecdote that may or may not be true ten years from
now. It’s a logical truth.” 6
The sum-to-fifteen game is a fun and accessible way to make a much larger point: the more ways
you have to solve a problem, the more successful you’re likely to be. And if you have the identical
tools as everyone else—the same business school education, TV channels, Wall Street
research—you are very unlikely to gain insight.

Are You Foxy?
While Page’s case for diversity is logically tight, you might ask whether there’s actual evidence for
the value of diversity in tasks similar to what investors face: predicting the outcomes of complex
systems. The answer is a resounding yes, and comes from Phil Tetlock’s remarkable research
summarized in his book, Expert Political Judgment. 7 Every informed citizen should be aware of
Tetlock’s findings.
Our society tends to hold experts in high esteem. We watch them on TV, seek their counsel, and
defer to their advice. But how good are the predictions of experts, really? Tetlock asked nearly
300 experts to make literally tens of thousands of predictions over nearly two decades. These
were difficult predictions related to political and economic outcomes—similar to the types of
problems investors tackle.
The results were unimpressive. Expert forecasters improved little, if at all, on simple statistical
models. Further, when Tetlock confronted the experts with their poor predicting acuity, they went
about justifying their views just like everyone else does. Tetlock doesn’t describe in detail what
happens when the expert opinions are aggregated, but his research certainly shows that ability,
defined as expertise, does not lead to good predictions when the problems are hard.
Decomposing the data, Tetlock found that while expert predictions were poor overall, some were
better than others. What mattered in predictive ability was not who the people were or what they
believed, but rather how they thought. Using a metaphor from Archilochus (via Isaiah Berlin),
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Tetlock segregated the experts into hedgehogs and foxes. Hedgehogs know one big thing, and
extend the explanatory reach of that thing to everything they encounter. Foxes, in contrast, tend
to know a little about a lot, and are not wedded to a single explanation for complex problems.
Two of Tetlock’s discoveries are particularly relevant. The first is a correlation between media
contact and poor predictions. Tetlock notes that “better-known forecasters—those more likely to
be fêted by the media—were less calibrated than their lower-profile colleagues.” 8 The research
provides yet another reason to be wary of the radio and television talking heads.
Second, Tetlock found foxes tend to be better predictors than hedgehogs. He writes:
High scorers look like foxes: thinkers who know many small things (tricks of their trade),
are skeptical of grand schemes, see explanation and prediction not as deductive
exercises but rather exercises in flexible “ad hocery” that require stitching together
diverse sources of information, and are rather diffident about their own forecasting
prowess. 9
Borrowing from Page’s metaphor, we can say that hedgehogs have one power tool while foxes
have many tools in their toolbox. Of course, hedgehogs solve certain problems brilliantly—they
certainly get their 15 minutes of fame—but don’t predict as well over time as the foxes do,
especially as conditions change. Tetlock’s research provides scholarly evidence of diversity’s
power.
Leadership research also offers conclusions supporting the significance of diversity. Scholars
suggest the best way to forecast leadership success is to use a weighted combination of
predictors. But one of these predictors, learning agility, stands above the rest as the best. 10
Learning agility has many definitions, but generally includes critical thinking, an ability to examine
a problem carefully and make fresh connections; eagerness to learn, a desire to gain new
competencies in order to be effective; and coping with novelty, or an ability to perform effectively
under first-time or different conditions.
We can now answer the “how does this stuff help you” question. Simply stated, cognitive diversity
produces a large tool set to solve complex problems. If your tools are no different than everyone
else’s, you have no foundation for believing you can systematically outperform.
We now turn to a handful of practical examples of how Santa Fe Institute-inspired thinking has
offered insight into an investing problem.

The Wisdom and Whims of the Collective
The efficient market hypothesis has been one of the bedrocks of finance theory since the late
1960s. The hypothesis holds that security prices reflect all available information, and hence
suggests no investor can systematically generate excess returns. 11 The overwhelming evidence,
gathered over decades, indeed confirms that most active managers underperform passive
indexes over time. 12
Market efficiency is a very important topic for active investment managers. Without a clear
understanding of how and why markets are efficient or inefficient, investors have no foundation
for establishing an investment strategy. Still, very few investors think carefully about market
efficiency, and most take inefficiency for granted.
There are three basic ways to get to market efficiency. 13 The first assumes that investors are
rational, which means they correctly update their beliefs when new information is revealed and
make appropriate choices given expected utility theory. 14 The second relaxes the assumption
that all investors are rational, and instead hinges on a small set of rational investors who use
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arbitrage to remove pricing errors. The final approach relies on the interaction and aggregation of
many independent investors. This route to efficiency, colloquially known as the wisdom of crowds,
is an example of a complex adaptive system. 15
Nearly all of the models in finance emanate from one of the first two approaches. For example,
mean-variance efficiency, where investors trade off risk and reward in a linear fashion, is based
on investor rationality. If you’ve ever uttered alpha or beta in a non-disparaging way, you’ve used
the rational agent approach. The arbitrage approach lies at the core of most options pricing
models, including Black-Scholes. The rational agent and arbitrage models are the dominant tools
in the financial economist’s toolbox. The wisdom of crowds approach has received limited
attention and, in some cases, complete dismissal. 16
Scientists test a theory’s validity by judging the plausibility of its assumptions and the accuracy of
its predictions. By these measures, the rational agent and arbitrage models are wounded. In both
cases, modelers assume the mechanism, investor rationality, which allows for the results. If
common sense and experience are not enough, psychologists have conclusively demonstrated
that investor behavior deviates meaningfully from the rational ideal.
More nettlesome, there are major gaps between the predictions these models generate and the
results we see in markets. These tools have undoubtedly advanced our knowledge, and have the
advantage of being mathematically tractable. But they remain severely limited in explaining the
real world.
A consistent theme at the Santa Fe Institute since its founding has been the study of complex
adaptive systems (CAS). 17 Santa Fe Institute scientists were early in identifying the salient
features of these systems and considering the similarities and differences across disciplines. CAS
tend to have common characteristics:
•
•
•

Composed of individual agents (e.g., investors, ants, neurons) that have evolving
decision rules.
An aggregation mechanism (e.g., stock exchange, pheromone trails, synaptic
connections) that captures the interaction between the agents.
Emergence of a larger scale system that has features distinct from the sum of the parts
(e.g., stock market, ant colony, mind).

One crucial feature of CAS is the lack of additivity: you can’t understand the whole by adding up
the parts. You can take most mechanical systems apart, identify the role of each piece, and
reassemble the system. Cause and effect are transparent. Not so with CAS; the system emerges
from the interaction of the individual agents. Just as you can’t divine the dynamics of an ant
colony by interviewing an ant, no individual investor can explain the stock market’s workings.
Certain conditions must prevail for a CAS to solve a problem effectively, including agent diversity,
a mechanism to aggregate information, and some incentive. Note these conditions fit closely with
Page’s framework. In market language, when these conditions prevail, markets tend to be
efficient in the sense they reflect available information and do not offer opportunities for
systematic excess returns.
Conversely, when one or more of the conditions are violated, markets can and do become
inefficient. By far the most likely condition to be violated is diversity. Humans are natural imitators,
and periodically investors synchronize their behavior in a way that leads to sharp excesses. 18 So
this approach readily demonstrates efficiency regimes, based on specific conditions. Economists
have confirmed these findings using agent-based models. 19
Why is viewing the stock market as a complex adaptive system better than the other two
approaches? First, the assumptions underlying the framework are much more realistic. The
market has lots of diversity: long- and short-term horizons, fundamental and technical analysis,
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growth and value bents. We need not assume anyone is rational, yet the approach comfortably
accommodates rationality.
Second, although a CAS doesn’t make specific predictions, the system behavior is consistent
with what we see empirically in markets. One of the greatest challenges in standard finance
theory is explaining the presence of large events—booms and crashes. Applying mean-variance
statistics suggests the crash of 1987 was effectively impossible. In contrast, a CAS approach
allows for episodic, large-scale moves.
Finally, the CAS approach specifies conditions, or circumstances, when markets are likely to get
it right or wrong. A reasonable default assumption is the wisdom of crowds conditions prevail. But
when diversity breakdowns occur, they can create attractive investment opportunities. Taking
advantage of these opportunities, however, requires clearing both psychological and
organizational hurdles, which most investors are unable to do. 20
Understanding markets as a CAS provides a non-traditional but robust perspective. 21 The
framework makes concrete conditions under which markets operate efficiently and when they
break down. Since CAS are found in many domains, we have varying contexts to gain
perspective and insight into how they work.

Connecting to Network Theory
Many value investors, most notably Warren Buffett, disavow allocating capital to the technology
sector because of the perceived lack of predictability. 22 Buffett has spoken persuasively about
the importance of investors identifying and staying within their circle of competence, undoubtedly
sound advice. But Buffett only claims that technology investing is not within his circle of
competence, and leaves open the possibility some investors can have insight.
One intriguing feature of technology markets is while individual products tend to have short life
cycles, some companies gather and maintain very high market shares. In many consumerproduct markets, leading companies with strong competitive positions have market shares in the
30 to 50 percent range. Think Coca-Cola, Nike, and Anheuser Busch. In contrast, in some
technology sectors the market shares are much more skewed; market leaders often have 90
percent or more of the market (Microsoft in operating systems, eBay in auctions). Is there a
perspective that can help us understand why market shares differ so much?
One of the pillars of microeconomics is that competitive forces assure that a company’s return on
capital migrates back toward its cost of capital over time. Researchers have repeatedly
documented decreasing returns. 23 Yet there have been and are cases of increasing returns. 24
While economists have recognized increasing returns for a long time—Adam Smith’s pin factory
is one early example—the concept was largely swept under the rug by mainstream economists
until fairly recently. 25
W. Brian Arthur, involved with the Santa Fe Institute from its early days, has been one of the
more visible and vocal economists to highlight the importance of increasing returns. 26 Arthur’s
work has covered a number of areas, but increasing returns as a result of network effects has
garnered the most attention. A network effect exists when the value of a good or service
increases as more people use the good or service. A canonical example is a phone system; the
more people with phones, the more valuable the whole network.
When network effects are strong, one network often emerges as dominant. Even though multiple
networks often compete for leadership, positive feedback assures that one wins. Classic
illustrations include the QWERTY keyboard, VHS in video cassettes, and Intel in
microprocessors. A number of leading thinkers in network theory, including Duncan Watts, Mark
Newman, and Steven Strogatz, are affiliated with the Santa Fe Institute.
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Most investors are aware of network effects, but are far too casual in applying the concept.
Specifically, three issues are central to employing network theories to investing. The first is a
clear-cut understanding of network taxonomy, and in particular where network effects are likely to
be robust. Investors often inappropriately invoke network effects.
Second is how network effects translate into the drivers of value creation: sales growth, margins,
risk, and sustainable competitive advantage (the last being Buffett’s prime concern). When
network effects take hold, these value drivers combine to drive rising returns on invested capital
and lower risk.
The final issue is network formation and diffusion, an area that draws heavily from epidemiology
and sociology. An understanding of network formation allows investors to anticipate changes in
growth rates better than the market does. 27
A thorough understanding of network theory provides a set of perspectives that can help establish or
enhance a circle of competence. Notably, most of what we learn in classrooms is classical
economics based on supply and demand of physical goods, where diminishing returns holds sway. 28
Further, network theory is inherently multi-disciplinary, drawing on ideas from a host of fields.

The Power of Power Laws
Our final example, power laws, is more speculative but promises to be a fascinating line of inquiry
and source of possible insight in the next few years. A power law effectively represents a number
of biological (animal mass and metabolic rate), physical (earthquake frequency and size), and
social (city size and rank) relationships. Visually, a power law looks like a straight line from the
upper left side to the lower right side of a chart, where the variables on the horizontal and vertical
axes are plotted on a logarithmic scale. 29 To take earthquakes as an example, a power law
implies you see small earthquakes frequently and large earthquakes infrequently.
Power laws show up in a number of realms important to investors, including firm sizes and stock
price changes. But unlike some power laws in biology where the causal mechanisms have been
worked out fairly well, no one knows how most social-system power laws come about. 30 What we
do know is some of the theoretical mechanisms that generate power laws do not hold up to
empirical scrutiny. 31
How can an understanding of power laws help an investor? First, knowing that stock price
changes follow a power law distribution can help reorient our understanding of risk. Most of
finance theory, including risk models, is based on normal, bell-shaped distributions of price
changes. A power law distribution suggests periodic, albeit infrequent price movements that are
much larger than standard theory predicts. This fat-tail phenomenon is important for portfolio
construction, leverage, and insurance.
Second, power laws suggest some underlying order in self-organizing systems. While we don’t
know how they come about, we have enough evidence they exist to make structural predictions
about what the distributions will look like in the future. For example, with a reasonable forecast for
growth, we can anticipate the distribution and size of firms in the U.S. Unfortunately, we don’t
know where individual companies will end up on the distribution.
Finally, the power law science provides insights into growth. 32 For instance, efficiency changes
with size: the cells of a large mammal don’t work as hard as those of a small mammal.
Specialization also tends to increase with size, which is why large cities offer more culinary
alternatives than small cities. Investors can apply these perspectives to companies as they move
through a life cycle.
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Power laws, much like complex adaptive systems, are striking in their ubiquity yet remain poorly
understood in many contexts. As scientists develop theories to explain a broader range of power
laws, investment insights are likely to follow.

Beliefs About Beliefs
If diversity is both logically and empirically useful, why don’t investors spend more time
developing diverse perspectives? The first obvious answer is constant learning is a lot of work. In
a time-pressed world, allocating time to ideas outside the world of business and finance is very
challenging.
But difficulty is unlikely the ultimate answer, because the rewards for success are so high. The
more likely culprit is based on belief formation and maintenance. While most investors work hard
to input the relevant information, very few are introspective enough to question their own beliefs. 33
Why do I believe what I believe? Does the belief stand up to the evidence? These are
uncomfortable, even unnatural, questions.
Once we’ve established a belief—most of which come from people around us—we are loathe to
change it. Social psychologist Robert Cialdini offers two deep-seated reasons for this. First,
consistency allows us to stop thinking about the issue—it gives us a mental break. Second, belief
consistency allows us to avoid the consequence of reason—namely, that we have to change. The
first allows us to stop thinking; the second allows us to avoid acting. 34
The logic of diversity requires that we constantly develop new tools if we hope to be successful in
consistently solving complex problems. Constant learning and open-mindedness are the best
ways to achieve this goal, but are cumbersome and generally not innate tendencies. At LMCM,
we try to embrace diversity so our investment process is as robust as it can be.
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•
•
•
•

Much of the debate about the wisdom of crowds has relied on anecdotes.
Scott Page's new book, The Difference, provides a framework for the logic of
diversity.
Categorizing a problem is a crucial first step in determining how best to solve it.
We show how the wisdom of crowds works for three problem types, and
provide detailed examples for two problems.

“It’s a Mystery"—Not
Debate about the wisdom of crowds—the idea a collective can solve problems better than most
individuals within the group, including experts—has percolated in recent years. While enthusiasts 2 and
detractors 3 have made their case, much of the marshaled evidence is anecdotal. Even when the idea’s
supporters specify the necessary conditions for the wisdom of crowds to succeed, there is rarely
discussion of how it works. In an approving 2006 New York Times article, columnist Joe Nocera
explained collective accuracy by plucking a Hollywood movie line: “It’s a mystery.” 4
Fortunately, Scott Page’s important new book, The Difference, introduces some much-needed rigor
into why collectives do well and why they fail, why experts are often inferior to the crowd, and why
diversity is important. Page not only carefully defines his terms, he also uses mathematical models to
develop and apply theorems. These theorems illustrate the logic of diversity, removing a good deal of
mystery from the wisdom of crowds.
In this discussion, we apply Page’s models to three types of problems and provide real-world
examples and data for a pair of them. Before moving into the analysis, three points bear emphasis:
the importance of recognizing the problem type, the conditions under which the wisdom of crowds
works, and why these ideas are so important for investors and decision makers.

Problem Type: Expert or Crowd?
First, understanding the type of problem you face is a crucial step in figuring out how to best solve it.
For example, while companies often talk about the value of diversity within an organization, diversity
is of no help—and indeed may be a hindrance—in solving many problems. If your plumbing is in need
of repair, you’ll be better off with a plumber than an English lit major, a Peace Corps volunteer, and
an astrophysicist working together. Diversity typically becomes more important when the problem is
complex and specifiable rules cannot solve it.
We address three distinct problems. The first is what we call a needle-in-the-haystack problem. Here,
some people in the crowd know the answer while many, if not most, don’t. The second is a state
estimation problem, where one person knows the answer but the group does not. Finally, there is a
prediction problem, where the answer has yet to be revealed.
Each problem type has a distinct set of issues, and the discussion of the wisdom of crowds often
incorrectly conflates the problem types. So matching the problem type with the best means to solve
the problem is a crucial, and almost always overlooked, step. 5

Conditions for the Crowd to Be Wise
Even if you determine a collective is the best means to solve a problem, certain conditions must
prevail for the crowd to be smart. These include diversity, aggregation, and incentives.
You can think of diversity as cognitive differences. Page unpacks diversity into four frameworks: 6
•
•
•
•

Perspectives: ways of representing situations and problems
Interpretations: ways of categorizing or partitioning perspectives
Heuristics: ways of generating solutions to problems
Predictive Models: ways of inferring cause and effect

More often than not, when organizations discuss diversity, they refer to social identity diversity—
gender, race, religion, age, etc. There’s good reason to believe social identity diversity correlates with
cognitive diversity, but they are certainly not the same. The ultimate goal is cognitive diversity. 7
Aggregation means there’s a way to bring the group’s information together. Stock exchanges are a
good example of aggregation mechanisms, as are polls and voting. Diversity without aggregation
results in unused problem-solving potential.8
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The final condition is incentives. The basic idea is you are rewarded for being right and penalized for
being wrong. The payoffs can be monetary, as they are in markets, but they need not be. Payoffs can
be measured with reputation, or even fitness (an ability to survive and propagate).
Incentives serve to grease the skids of collective accuracy in a couple of ways. 9 The first, which is
very relevant for markets, is self selection. Active money managers tend to buy or sell when they
believe they have an investment edge. This serves to improve predictive accuracy. 10
The second way relates to rewards—your payoff is higher if your bet is away from the crowd. Just as
a horse race handicapper makes more money by correctly anticipating a win by a long shot than by a
favorite, so too investors earn higher returns by making non-consensus bets. This encourages
greater diversity.

Why Should I Care?
This discussion of problem types, diversity, and collectives may seem far afield from what investors
think and talk about from day to day. Are these concepts relevant for someone trying to generate
excess returns? Our answer is an unmitigated yes, for lots of reasons.
To begin, the wisdom of crowds appears to be a viable and robust way to explain market behavior. At
a high level, market efficiency prevails when the wisdom of crowds conditions are in place. Said
differently, the market yields prices the economic textbooks predict without the constrictive
assumptions associated with most economic models. 11 When the conditions are violated, markets
can and will periodically veer from efficiency, accommodating inefficiencies, and even booms and
crashes. This approach specifies the conditions under which markets will be efficient or inefficient.
This discussion also allows for a deeper understanding of how to solve problems—especially
complex problems. It also highlights pitfalls that decision makers commonly fall into, especially in
committee settings or in the process of deliberation. So these ideas may not only lead to better
decisions but also to fewer decision-making failures.
Finally, these ideas have tremendous implications for organizations—from whom to hire, to how to
create teams, to when to leverage collective wisdom. Managers can shed superficial ideas about
diversity and think proactively about how to leverage diversity’s value.

Problem One: Who Wants to Be a Millionaire?
Now let’s turn to our problems. The first is a needle-in-a-haystack problem, where there is an answer,
and some members of the crowd know what it is. It’s like playing Trivial Pursuit with a huge group:
some people are likely to know the answer to a particular question, and it will be different people for
different questions. Diversity’s value is easy to see in this context. What’s remarkable is it doesn’t
take many people knowing the answer—or even having a better than random chance to guess the
right answer—for the correct answer to emerge.
Jim Surowiecki presents a neat example of this problem based on the TV show Who Wants to Be a
Millionaire? 12 In the show, a contestant is asked a series of consecutively difficult multiple-choice
questions, with a payoff of $1 million for getting them all right. The producers added spice to the show
by allowing baffled contestants to choose one of three options to help answer a question: eliminate
two of the four possible answers (offering the contestant a fifty-fifty chance), call a predetermined
“expert” for counsel, or poll the studio audience.
When called on, the experts provided the right answer a respectable two-thirds of the time. More
surprising was that the audience—a group of folks with nothing better to do on a weekday
afternoon—returned the correct answer over 90 percent of the time. The crowd smoked the expert.
How can we explain this result? Law professor Cass Sunstein offers one possibility based on the
Condorcet Jury Theorem. 13 In its simplest form, the Condorcet Jury Theorem holds that if an average
group member has better than a 50 percent chance of knowing the right answer and the answer is
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tabulated using majority rule, the probability of a correct answer rises toward 100 percent as the
group size increases.
The Condorcet Jury Theorem has some useful applications in the social sciences, but we don’t
believe this is one of them. It turns out we don’t need assumptions anywhere near as strong as those
in the theorem to show why the crowd is smart in this instance.
To illustrate the point, we borrow Page’s example from The Difference. 14 He hypothetically presents
this question to a crowd:
Which person from the following list was not a member of the Monkees (a 1960s pop band)?
(A)
(B)
(C)
(D)

Peter Tork
Davy Jones
Roger Noll
Michael Nesmith

The non-Monkee is Roger Noll, a Stanford economist. Now imagine a crowd of 100 people with
knowledge distributed as follows:
•
•
•
•

7 know all 3 of the Monkees
10 know 2 of the Monkees
15 know 1 of the Monkees
68 have no clue

In other words, less than 10 percent of the crowd knows the answer, and over two-thirds are culturally
deprived of any Monkees knowledge. We assume individuals without the answer vote randomly. The
Condorcet Jury Theorem, then, doesn’t apply because only a small minority knows the answer.
In this case, the crowd will have no problem fingering Noll as the non-Monkee. Here’s the breakdown:
•
•
•
•

The 7 who know all the Monkees vote for Noll;
5 of the 10 who know 2 of the Monkees will vote for Noll;
5 of the 15 who know 1 of the Monkees will vote for Noll; and
17 of the 68 clueless will vote for Noll.

So Noll will garner 34 votes, versus 22 votes for each of the other choices. The crowd easily identifies
the non-Monkee. In plain words, random errors cancel out and the correct answer rises to the
surface. We could add even more clueless people without violating the result: while the percentage
margin by which Noll wins would decline, he would be the selection nonetheless.
Now if it were this easy, the crowd would always get 100 percent instead of 90 percent. Two variables
are key: the percentage of the crowd who know the answer and the degree of randomness in the
answers. Of the two, randomness is more important than accuracy: a surprisingly small percentage of
the population can know the answer and the group will be right with high randomness. Deviations
from randomness will create less-than-perfect crowd answers, albeit still very good ones.
This type of collective problem solving is not limited to humans. Biologists have shown similar
mechanisms guide decision making among certain animals, notably schooling fish and bee hives.
The scientists observe that large groups require a small proportion of informed individuals to guide
the group, and that only a very small proportion of the group needs to be informed for the group as a
whole to achieve great accuracy. That this decision-making approach has stood evolution’s test
underscores its robustness. 15
In the real world problems like this do exist, but collective voting is rarely used to solve them.
However, technology has made this type of problem solving much easier. Search engines, which use
rankings based on the wisdom of crowds, answer most routine questions like the identities of the
Monkees very quickly and effectively. 16
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Sites like Innocentive.com create an exchange to address more challenging questions. Innocentive
allows “seeker” companies to pose technical scientific questions to a population of “solver” scientists.
The site matches a company’s research needs with a large population of qualified scientists,
increasing the likelihood the company will find a cost-effective solution.

Estimating a State: The Diversity Prediction Theorem and Jelly Beans
We now turn to the second type of problem, estimating a state. Here, only one person knows the
answer and none of the problem solvers do. A classic example of this problem is asking a group to
guess the number of jelly beans in a jar. We have been doing this experiment for over a decade at
Columbia Business School, and the collective answer has proven remarkably accurate in most trials.
To explain why the jelly bean experiment works, we turn to one of the central ideas in Page’s book,
what he calls the diversity prediction theorem. 17 The theorem states:
Collective error = average individual error – prediction diversity
The mathematical foundation for the theorem is the use of squared errors as a measure of accuracy.
Researchers in the social sciences and statistics frequently use squared errors, which have the
benefit of avoiding negative and positive errors cancelling out. 18
Average individual error combines the squared errors of all of the participants. In plain language, it
captures the average accuracy of the individual guesses.
Prediction diversity combines the squared difference between the individuals and the average guess.
Simply, it reflects the dispersion of guesses, or how different they are.
The collective error, of course, is simply the difference between the correct answer and the average
guess. Page treats the diversity prediction theorem in depth in his book, and includes numerous
examples.
The diversity prediction theorem has some crucial implications. The first is a diverse crowd will always
predict more accurately than the average individual. So the crowd predicts better than the people in it.
Not sometimes. Always.
Second, collective predictive ability is equal parts accuracy and diversity. 19 You can reduce collective
error by either increasing accuracy by a unit or by increasing diversity by a unit. Both are essential.
Finally, while not a formal implication of the theorem, it is true that the collective is often better than
even the best of the individuals. So a diverse collective always beats the average individual, and
frequently beats everyone. And the individuals who do beat the collective generally change,
suggesting they are more of a statistical vestige than super-smart people.
Because the theorem is based on math—and pretty basic math at that—it’s always true. Still, the
theorem’s implications are not necessarily intuitive. That the crowd is better than we are is not a
comforting thought.
Our 2007 jelly bean results illustrate the point. The average guess of the class was 1,151 while the
actual number of beans was 1,116, a 3.1 percent error. Of the 73 estimates, only two were better
than the average. Appendix A provides more detail on the diversity prediction theorem and its
application to the jelly bean experiment we conducted this year. There’s nothing unique about 2007;
the results are the same year after year.
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Prediction: “I’d Like to Thank…”
The final problem deals with prediction, where the answer is unknown and will be revealed in the
future. Our example here is another experiment with the Columbia Business School students.
Here’s what we do. A few weeks prior to the Academy Awards ceremony, we distribute a two-sided
form. On the front page are the six most popular Academy Awards categories:
Best actor
Best actress
Best supporting actor
Best supporting actress
Best film
Best director
On the back are six less visible categories:
Best adapted screenplay
Best cinematography
Best film editing
Best music (original score)
Best documentary
Best art direction
We ask the students to contribute $1 to a pot (with the winner getting the proceeds—incentive) and to
select independently who they believe will win each category. The goal is to win the pot, not to reveal
sentimental favorites.
The 2007 results show the diversity prediction theorem at work. The consensus, defined as the modal
selection in each category, got 11 of 12 correct, including all 6 on the back page. Two students tied
for the most correct answers, each getting 9 of 12 correct, and the average student got just 5 of 12
right.
While we can’t tie the collective error back directly to the 11 of 12 accuracy because of the multiple
selections per category, the diversity prediction theorem illustrates how accuracy and diversity
combine to produce a crowd-beating answer. In Appendix B, we provide details of the student
guesses and show how the collective error does link precisely to the answer for each category.
This problem is almost like a combination of the first two. Like the Monkees example, some people
probably have better predictive models than others (i.e., they know their pop culture), hence allowing
the most likely answer to rise to the surface. The answer emerges as we combine a lot of diversity
with a little predictive accuracy.
While the logic of diversity certainly provides some important insights and useful models, we by no
means fully understand the wisdom of crowds. For example, while it is clear the collective will do
better than the average individual, it’s not clear why the collective is often so accurate. But these
models and examples provide a concrete step in the right direction, and allow us to dismiss other
explanations like the Condorcet Jury Theorem and the square-root law.
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The Diversity Prediction Theorem and the Stock Market
So what does all of this mean for investors in the stock market? Here are some thoughts:
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•

Wisdom of crowds and market efficiency. A number of leading finance academics,
including William Sharpe, Richard Roll, and Jack Treynor, have pointed to the wisdom of
crowds as a plausible explanation for market efficiency. 20 We are enthusiastic advocates
for this view as well. 21 The value of this approach is it reveals the conditions under which
markets are likely to be efficient or inefficient.

•

The importance of cognitive diversity. If correct, this approach underscores the major role
of cognitive diversity. Diversity can be beneficial on an organizational (company, club,
school) or an individual level. Empirical research shows that cognitively-diverse
individuals outperform cognitively-focused individuals. 22 Conversely, homogenous
investor behavior—a well-studied topic in social psychology and sociology—can lead to
diversity breakdowns and a large collective error. 23

•

There are no answers in markets. Except in cases of mergers or acquisitions, there are
no objectively correct answers in the stock market. So it’s impossible to apply the
diversity prediction theorem directly to the market. However, the theorem is of great value
even if it offers some insight into the market’s mechanism, including a well-placed
emphasis on accuracy and diversity.

•

Risk. While there is clearly a long-term relationship between risk and reward, the
market’s perception of risk vacillates. Introducing diversity may provide an important
dimension of risk that currently lies outside the traditional mean-variance framework.
Further, diversity reductions have a non-linear impact on the systems they operate within,
adding to the analytical challenge. 24

•

Behavioral finance. General equilibrium models, the foundation for the mean-variance
framework, assume agent rationality. Over the past few decades, behavioral finance has
emerged as a research area that weds psychology and economics. Researchers have
found that individuals often behave in suboptimal, albeit often predictable, ways. This
assault on rationality is a challenge to classic theory. However, provided suboptimal
behavior leads to diversity, markets can still be collectively smart even as investors are
individually suboptimal. This condition is only violated if nearly all investors act in unison,
which happens infrequently.

•

Divergence of opinion as a proxy for diversity? One potentially fruitful line of research
links the dispersion of analyst forecasts (a proxy for differences of opinion) with
subsequent stock returns. The research shows stocks with greater dispersion have lower
subsequent returns because only the most optimistic investors, those who by definition
place a high value on the company, trade the stock, and more pessimistic investors do
not trade (the model assumes supply is finite). Stated differently, diversity is clipped,
leading to greater collective error in the form of overpricing. 25

•

Humility. The logic of diversity shows that in solving hard problems, the crowd is almost
always going to be better than most people if diversity, aggregation, and incentives are
operative. Investors aware of this reality will remain humble, while seeking occasions
when the crowd’s wisdom gives way to whim, and hence opportunity.
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Appendix A: Jelly Beans and the Ox
The Jelly Bean Experiment
In January 2007, 73 students independently guessed the number of jelly beans in a jar. There was a
$20 reward offered for the best guess, and a $5 penalty for the guess farthest from the correct
answer.
Column A shows the individual guesses. The mean of these guesses, the consensus, was 1,151. The
actual number of jelly beans was 1,116. So the consensus was off by 35 beans, or 3.1 percent.
We can tie these results to Page’s diversity prediction theorem, which states:
Collective error = average individual error – prediction diversity
Statisticians square errors [e.g., (-5)2 + (5)2 = 50] to make sure positive and negative errors don’t
cancel out (e.g., -5 + 5 = 0).
Let’s run through an example with Student 1. Her guess (Column A) was 250. Since the actual
number was 1,116, her difference from actual (Column B) was -866. We then square -866 to get
749,956 (Column C). We calculate this squared difference from actual for each student, and take the
average for the whole class. This is the average individual error. In this experiment, the average
individual error was 490,949. The more accurate the individual guesses, the smaller the average
individual error.
Next, we compare Student 1’s guess (250) with the class’s average guess (1,151). Her difference
from average (Column D) was -901. We square -901 to get 811,801 (Column E). Again, we calculate
the squared difference of the average for each student and then take the average for the class. This
is prediction diversity. In this experiment, the prediction diversity was 489,692. The more dispersed
the guesses, the larger the prediction diversity.
We can now bring together the individual error and prediction diversity to calculate the collective
error:
Collective error = average individual error – prediction diversity
Collective error = 490,949 – 489,692
Collective error = 1,258
Note the square root of the collective error, 1,258 , is approximately 35, or the difference between the
consensus guess and the actual number of jelly beans in the jar.
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COLUMN A

COLUMN B

Student
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

Average

1,151
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COLUMN D

Guess

"Difference
From
Actual"

COLUMN C
Squared
"Difference
From
Actual"

"Difference
From
Average"

COLUMN E
Squared
"Difference
From
Average"

250
315
399
400
420
437
479
500
540
585
600
600
604
616
624
632
645
650
651
699
721
723
734
750
750
750
750
768
780
800
800
820
850
874
876
900
900
900
1,000
1,000
1,008
1,120
1,120
1,152
1,234
1,234
1,250
1,250
1,260
1,288
1,300
1,400
1,500
1,500
1,500
1,523
1,564
1,575
1,580
1,583
1,588
1,700
1,732
1,872
1,896
1,899
1,963
2,000
2,250
3,000
3,000
3,024
4,100

-866
-801
-717
-716
-696
-679
-637
-616
-576
-531
-516
-516
-512
-500
-492
-484
-471
-466
-465
-417
-395
-393
-382
-366
-366
-366
-366
-348
-336
-316
-316
-296
-266
-242
-240
-216
-216
-216
-116
-116
-108
4
4
36
118
118
134
134
144
172
184
284
384
384
384
407
448
459
464
467
472
584
616
756
780
783
847
884
1,134
1,884
1,884
1,908
2,984

749,956
641,601
514,089
512,656
484,416
461,041
405,769
379,456
331,776
281,961
266,256
266,256
262,144
250,000
242,064
234,256
221,841
217,156
216,225
173,889
156,025
154,449
145,924
133,956
133,956
133,956
133,956
121,104
112,896
99,856
99,856
87,616
70,756
58,564
57,600
46,656
46,656
46,656
13,456
13,456
11,664
16
16
1,296
13,924
13,924
17,956
17,956
20,736
29,584
33,856
80,656
147,456
147,456
147,456
165,649
200,704
210,681
215,296
218,089
222,784
341,056
379,456
571,536
608,400
613,089
717,409
781,456
1,285,956
3,549,456
3,549,456
3,640,464
8,904,256

-901
-836
-752
-751
-731
-714
-672
-651
-611
-566
-551
-551
-547
-535
-527
-519
-506
-501
-500
-452
-430
-428
-417
-401
-401
-401
-401
-383
-371
-351
-351
-331
-301
-277
-275
-251
-251
-251
-151
-151
-143
-31
-31
1
83
83
99
99
109
137
149
249
349
349
349
372
413
424
429
432
437
549
581
721
745
748
812
849
1,099
1,849
1,849
1,873
2,949

811,801
698,896
565,504
564,001
534,361
509,796
451,584
423,801
373,321
320,356
303,601
303,601
299,209
286,225
277,729
269,361
256,036
251,001
250,000
204,304
184,900
183,184
173,889
160,801
160,801
160,801
160,801
146,689
137,641
123,201
123,201
109,561
90,601
76,729
75,625
63,001
63,001
63,001
22,801
22,801
20,449
961
961
1
6,889
6,889
9,801
9,801
11,881
18,769
22,201
62,001
121,801
121,801
121,801
138,384
170,569
179,776
184,041
186,624
190,969
301,401
337,561
519,841
555,025
559,504
659,344
720,801
1,207,801
3,418,801
3,418,801
3,508,129
8,696,601

490,949

"Actual" # of Jelly Beans

1,116

"Average Guess" of # Jelly Beans

1,151

Average Individual Error

490,949

(Average of Column C)
Prediction Diversity

489,692

(Average of Column E)
Collective Error

1,258

("Average of Column A"-"Actual")^2

CHECKS:
Collective Error = Average Individual Error - Prediction Diversity
1,258 = 490,949 - 489,692
√Collective Error = ABS ["Average Guess" - "Actual"]
√1,258 = ABS [1,151 - 1,116] ≈ 35

489,692
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The Ox-Weighing Contest
Jim Surowiecki opens The Wisdom of Crowds with the story of Francis Galton and an ox-weighing
contest. Over a century ago, Galton observed an ox-weighing contest at a county fair, where nearly
800 participants paid a sixpenny fee to guess the ox’s weight in the hope of winning a prize for the
best guess.
As Surowiecki relates, Galton found the average guess to be 1,197 pounds, nearly identical to the
ox’s actual weight of 1,198 pounds. What’s more, Galton provided a subset of the guess data,
allowing us to apply the diversity prediction theorem.
While the ox problem is very similar to the jelly bean problem in approach and result (and even the
absolute amounts—1,198 pounds for the ox and 1,116 jelly beans—are similar), the diversity
prediction theorem shows the nature of the crowds were vastly different. Recall:
Collective error = average individual error – prediction diversity
Consider the two equations together:
Jelly bean jar contest:
1,258 = 490,949 – 489,692
Ox-weighing contest:
0.62 = 2,956.05 – 2,955.43
What’s intriguing is both the average individual error and prediction diversity were much lower in the
ox-weighing contest. Perhaps part of the difference is sample size, as the jelly bean experiment had
roughly one-tenth the sample size of the ox-weighing experiment. Another explanation is the people
who participated in the ox-weighing contest had a better sense of the ox’s weight, many of them
being farmers or butchers.

Buckets

COLUMN A

COLUMN B

Guess

"Difference
From Actual"

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

1,074
1,109
1,126
1,148
1,162
1,174
1,181
1,188
1,197
1,207
1,214
1,219
1,225
1,230
1,236
1,243
1,254
1,267
1,293

Average

1,197.21

-124
-89
-72
-50
-36
-24
-17
-10
-1
9
16
21
27
32
38
45
56
69
95

COLUMN C
Squared
"Difference
From
Actual"
15,376
7,921
5,184
2,500
1,296
576
289
100
1
81
256
441
729
1,024
1,444
2,025
3,136
4,761
9,025
2,956.05

COLUMN D
"Difference
From
Average"
-123.21
-88.21
-71.21
-49.21
-35.21
-23.21
-16.21
-9.21
-0.21
9.79
16.79
21.79
27.79
32.79
38.79
45.79
56.79
69.79
95.79

COLUMN E
Squared
"Difference
From
Average"

"Actual" weight of ox

1,198

15,180.95
7,781.18
5,071.01
2,421.72
1,239.81
538.75
262.80
84.84
0.04
95.82
281.87
474.76
772.23

"Average Guess" of weight of ox

1,197.211

Average Individual Error

2,956.05

1,075.12
1,504.59
2,096.63
3,224.99
4,870.50
9,175.53

CHECKS:

2,955.43

√.623 = ABS [1,197.211 - 1,198] ≈ .789

(Average of Column C)
Prediction Diversity

2,955.43

(Average of Column E)
Collective Error
("Average of Column A"-"Actual")^2

.623

Collective Error = Average Individual Error - Prediction Diversity
.623 = 2,956.053 - 2,955.429
√Collective Error = ABS ["Average Guess" - "Actual"]

Source: Francis Galton, “Vox Populi,” Nature, 75, March 7, 1907.
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Appendix B: The Academy Awards Experiment
In early February 2007, the students were asked to participate in an experiment to predict the winners
in 12 categories of the Academy Awards. They received a form with six well-known categories on the
front, and six less-known categories on the back. The assumption is predictive models are generally
more robust for the first six categories, which the data support. The students were asked to contribute
$1 to a communal pot, with the student(s) with the most correct choices winning the pot. The small
contribution and possibility of winning a larger sum add some incentive to answer as well as possible.
Forms in hand, we determined the modal selection for each category, which we call the group
answer. For example, for the lead actor category 48 percent of the participants (26 of 54) selected
Forest Whitaker, the eventual winner. The modal selection was as low as 26 percent (14 of 54) for
best music and as high as 65 percent (35 of 54) for best documentary. A purely random distribution
would allocate 20 percent of the votes to each nominee.
We can think of the student votes as expressing a probability of each nominee winning. Accordingly,
a better way to look at the performance is to express the selections as subjective probabilities, and to
compare actual outcomes to the subjective estimates over a large sample. No single year offers us
sufficient data to do that.
The 2007 results strongly support the diversity prediction theorem. The collective correctly selected in
11 of the 12 categories. The best students (number 3 and 5) got 9 of the 12 categories right and split
the pot of money. The average student was correct in 5 of the 12 categories. We have seen similar
results consistently over the years.
Two of the categories are particularly interesting. For the supporting actor category, 30 percent of the
class (the consensus) selected Djimon Hounsou, while 26 percent of the vote went to Alan Arkin (the
eventual winner) and another 26 percent to Eddie Murphy. So while the class got this category wrong,
it's easy to see that three nominees were very close. Best music had a similar dynamic: Babel (the
consensus and winner) gathered 26 percent of the votes, but two other nominees, Pan's Labyrinth
and The Queen, each received 22 percent of the vote. So while the consensus was right here, it was
also close to a one-in-three chance.
This problem appears to be a combination of Who Wants to Be a Millionaire? and the jelly bean jar.
Some students are likely to have better predictive models than others, and hence the likely winner will
rise to the surface. But since it's a prediction—essentially estimating a future state—the problem has
features similar to the jelly bean jar problem.
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COLUMN A (Guesses)

COLUMN
B

COLUMN
C
Squared
"Difference
From
Average"
3.0
2.1
3.4
2.4
3.5
2.6
2.2
2.1
3.2
2.2
3.1
2.3
2.8
4.0
2.9
2.8
2.9
3.1
3.2
2.4
2.3
2.4
2.7
2.6
2.8
2.7
1.9
2.4
2.3
2.9
3.1
2.9
3.1
2.6
2.6
2.2
3.1
2.3
2.3
2.9
2.9
2.6
2.5
3.4
2.4
3.2
2.9
2.4
3.1
2.4
3.3
2.8
2.4
2.7
7.0

Stud
ent

Lead
Actor

Lead
Actress

Support
Actor

Support
Actress

Mot.
Pic.

Direct
ing

Screenplay

Cinematography

Film
Editing

Music

Documentry

Art
Directi
on

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

0
1
0
1
0
1
0
0
0
1
1
0
1
0
1
1
1
1
0
1
1
0
0
1
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1
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1
0
0
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1
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1
1
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0
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0
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1
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1
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1
1
0
1
1
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0
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1
1
1
1
1
1
1
0
0
1
0
1
1
0
1
1
0
1
0
1
1
1
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0
1
1
1
1
1
1
1
0
1
0
1
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0
1
1
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1
0
1
0
1
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0
0
0

1
0
1
0
1
0
0
0
0
0
0
0
1
1
1
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0
0
0
1
0
0
0
0
1
1
0
0
0
1
1
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
1
1
0
0
1
0
0
0

Squared
"Difference
From
Actual"
7.0
7.0
3.0
9.0
3.0
5.0
9.0
10.0
7.0
7.0
7.0
8.0
4.0
5.0
4.0
5.0
6.0
5.0
10.0
6.0
8.0
10.0
6.0
6.0
7.0
8.0
7.0
7.0
5.0
7.0
7.0
8.0
6.0
6.0
10.0
9.0
9.0
10.0
6.0
8.0
8.0
6.0
9.0
4.0
11.0
4.0
6.0
7.0
9.0
5.0
7.0
10.0
10.0
8.0

Avg.

0.48

0.59

0.26

0.46

0.43

0.50

0.35

0.37

0.28

0.26

0.65

0.31

7.1

Average Individual Error
(Average of Column B)

7.056

Prediction Diversity
(Average of Column C)

2.724

CHECK:
Collective Error = Average Individual Error - Prediction Diversity
Collective Error = 7.056 - 2.724
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The Academy Awards Experiment—One Category
COLUMN A

COLUMN B

COLUMN C

Student
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

Guess
0
1
0
1
0
1
0
0
0
1
1
0
1
0
1
1
1
1
0
1
1
0
0
1
1
0
1
1
1
0
0
0
1
0
0
0
0
1
1
0
1
1
1
1
0
1
0
0
0
1
0
0
0
0

Squared
“Difference
From Actual”
1
0
1
0
1
0
1
1
1
0
0
1
0
1
0
0
0
0
1
0
0
1
1
0
0
1
0
0
0
1
1
1
0
1
1
1
1
0
0
1
0
0
0
0
1
0
1
1
1
0
1
1
1
1

Squared
“Difference
From Average”
0.232
0.269
0.232
0.269
0.232
0.269
0.232
0.232
0.232
0.269
0.269
0.232
0.269
0.232
0.269
0.269
0.269
0.269
0.232
0.269
0.269
0.232
0.232
0.269
0.269
0.232
0.269
0.269
0.269
0.232
0.232
0.232
0.269
0.232
0.232
0.232
0.232
0.269
0.269
0.232
0.269
0.269
0.269
0.269
0.232
0.269
0.232
0.232
0.232
0.269
0.232
0.232
0.232
0.232

Average

0.4814815

0.2688615

0.250

Category:
"Lead Actor"
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"Actual" Winner
"Average Guess" of Winner

Average Individual Error

1
.4818

0.518519

(Average of Column B)
Prediction Diversity

0.249657

(Average of Column C)
Collective Error

0.268861

("Average of Column A"-"Actual")^2

CHECKS:
Collective Error = Average Individual Error - Prediction Diversity
.2689 = .5185 - .2497
√Collective Error = ABS ["Average Guess" - "Actual"]
√.2689 = ABS [.4815 - 1] ≈ .5185
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Turtles in Omaha
Michael J. Mauboussin

The Mindset of Great Investors
The difference in [investment] return had nothing to do with knowledge and everything
to do with emotional and psychological factors. We had all been taught the same thing,
but my return . . . was three times that of the others. Over the years, I kept finding
evidence that emotional and psychological strength are the most important ingredients
in successful trading.
Curtis M. Faith
Way of the Turtle 1

mmauboussin @ lmcm.com

Source: iStockphoto.

•
•
•
•

What separates good from great investors is not knowledge or raw
smarts, but patterns of behavior.
All investors should be alert to black swans—events that are outliers,
have an extreme impact, and are explained only after the fact.
Cognitive errors, including loss aversion, are often the source of
suboptimal investment decisions.
Investors tend to underestimate the role of randomness in results.

Buffett Shares the Secret Sauce
Most people like to be successful in their jobs. But few organizations are able to articulate the
tangible and intangible attributes an employee needs to add value. This makes even more
remarkable Warren Buffett’s plan to hire one or more chief investment officers to replace him at
Berkshire Hathaway. As part of a succession strategy, Buffett clearly articulates the behavioral
traits he believes are vital to long-term investment success. 2
Buffett starts with the obvious: he wants smart people with a good investment record. But he
quickly adds that he’s more focused on “how they swing at the ball” than their performance—that
is, how they think and behave rather than solely how they’ve done. 3
He then goes on to enumerate the three qualities he views as crucial. The first is an ability “to
recognize and avoid serious risks.” The second is temperament, including “independent thinking,
emotional stability, and a keen understanding of both human and institutional behavior.” Finally
there’s loyalty, a willingness to stay at Berkshire “even though he or she could leave and make
much more money elsewhere.”
We will explore the first two qualities in detail. But it’s worth noting the traits Buffett dwells on are
by and large absent in a business school curriculum. Naturally, what students learn in business
school—accounting, finance, competitive strategy, management, ethics—are all important and
worthwhile topics, and are prerequisites for investment success. This canon is the ante to
participate. However, what separates the good from the great investors is not knowledge or raw
smarts, but patterns of behavior.

Avoiding (or Managing) the Black Swan
At first blush, leading with risk management may appear specific to Berkshire Hathaway because
of its large insurance and reinsurance operations. But the investment industry annals include
many very smart people who have failed spectacularly as a result of poor risk management.
Long-Term Capital Management generally tops the list, but plenty of other formerly high-flying
firms provide it company. 4 Investment strategies impervious to risk can and will show very good
results for a time, but almost always receive their comeuppance.
Nassim Taleb’s latest book, The Black Swan, is a treatise on the improbable events Buffett has in
mind. 5 The term black swan comes from philosopher Karl Popper’s criticism of induction: We get
closer to truth if we focus on falsification instead of verification. Seeing lots of white swans
(verification) does not allow for the statement “all swans are white,” but seeing one black swan
(falsification) does disprove the statement. This is relevant in investing because investment
strategies based on the reoccurrence of white swans can be toppled by one black swan event.
Taleb suggests all black swans have three attributes: they are outliers, they have an extreme
impact, and people seek to explain them after the fact. 6
An outlier is an event outside regular expectations. A ready example in investing is the difference
between mean/variance predictions and empirical results. A mean/variance model uses mean
and standard deviation to specify a bell-shaped, or normal, distribution of price changes. The
economic and intuitive premise, which holds for the most part, is risk and reward are related—the
more risk you assume, the higher the return you expect.
The problem is the distribution of price changes is not bell-shaped. Stock price change
distributions, for example, have fat tails—they include many more large moves than the normal
distribution accommodates. While most practitioners are aware of this result to some degree, two
challenges remain.
The first challenge is measurement. Mean/variance is the lingua franca of the investment world.
Alpha, beta, variance and numerous other terms derive from the mean/variance framework.
Using the language of risk (knowable distributions) to capture the world of the uncertain
(distributions with unknowable outliers) can breed complacency and is periodically grossly
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misleading. The vast majority of the time this mismatch between description and reality is of no
consequence. But when a black swan shows up, there is a price to pay.
The second challenge is cognitive. Buffett distinguishes between experience and exposure. 7
Experience looks to the past and considers the probability of future outcomes based on the
occurrence of historical events. Exposure, in contrast, considers the likelihood and impact of an
event that history, especially recent history, may not reveal. Buffett, despite being highly attuned
to risk, allowed that the insurance industry had dwelled too much on experience and not enough
on exposure prior to the 2001 terrorist attacks. Human nature strongly encourages us to rely on
experience.
Black swans also have an extreme impact. We can readily demonstrate this point by looking at
long-term stock price returns. We gathered the daily price changes in the S&P 500 over the past
30 years or so, in excess of 7,300 observations. The compounded annual return over the period
(excluding dividends) was 9.5 percent. We then asked a simple question: What would happen to
the return if we knocked out the 50 worst, and 50 best, days?
The results are a testament to the impact of black swans. If you remove the 50 worst days (less
than 0.7 of 1 percent of the sample), the return soars to 18.2 percent, 8,700 basis points above
the actual results. Missing the 50 best days compresses the return to less than 1 percent, about a
900 basis point hit.
While impressive, these numbers don’t offer a proper point of reference. To do that, we asked the
spreadsheet to calculate the mean and standard deviation using the actual underlying data,
allowing us to simulate a bell-shaped distribution. Knocking out the 50 worst days from the
simulated distribution lifts the return to 15.2 percent—good, but substantially less than the 18.2
percent using the actual data. Likewise, removing the 50 best days shrinks the return to 3.5
percent, a more muted result than what we see with the real data. This exercise clearly shows the
bell-shaped distribution fails to capture extreme and high impact events. 8
The final attribute of a black swan is we humans seek to explain it after the fact. Humans have a
near insatiable desire to link cause and effect. 9 Unfortunately, causality is often very difficult to
deconstruct, even in retrospect. 10 But coming up with a cause and effect story helps settle our
minds, and provides a greater (albeit false) sense of control as we face the future.
In his solicitation letter, Buffett didn’t just say Berkshire wants someone who is good at dealing
with risk. He writes, "We therefore need someone genetically programmed to recognize and
avoid serious risks.” The phrase “genetically programmed” sparks a debate about whether the
qualities Buffett seeks are innate (nature), or teachable (nurture). This debate is a good launching
point for the second quality he seeks: a proper temperament.

Trading Places: Fact or Fiction?
History clearly shows that being smart and having an appropriate temperament for investing are
distinct. Of course, ideally you want an investor to have both smarts and a proper temperament.
But if given a choice between the two, temperament seems the more rare and valuable.
Curtis Faith’s new book, Way of the Turtle, is a story about trading. Yet the importance of
temperament comes through loud and clear. He shows persuasively how psychological pitfalls
repeatedly stymie good investment results.
The story of the turtle traders is fascinating, and warrants going back to the beginning. In the late
1970s and early 1980s, Richard Dennis was one of the best-known and most successful
commodities traders in the United States. In the early 1980s, Dennis and his partner Bill Eckhardt
debated whether great traders are made (Dennis’s view) or born (Eckhardt’s contention). The
back-and-forth gathered steam one day when the partners were visiting a turtle farm in
Singapore, prompting Dennis to claim, “We’re going to raise traders like they raise turtles in
Singapore.” 11
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So Dennis and Eckhardt ran an experiment. They put an ad in major financial newspapers
soliciting applicants for a training program. The ad explained the partners would train the group
and seed them with a substantial trading account. Over 1,000 people applied, and after rigorous
screening and testing, Dennis and Eckhardt invited 40 candidates for interviews in Chicago. The
interviewers sought to evaluate the intellect and reasoning of the candidates. They ended up
selecting 13 people, less than 1-in-100, for the maiden class. They dubbed the group the “turtles.”
Faith was only 19 at the time, the youngest of the turtles, and had a background in the nascent
computer programming field. Other turtles included a Ph.D. in linguistics, a handful of traders, and
a professional gambler. The group was clearly very smart, in Faith’s words, “among the brightest I
had ever met.”
In late 1982, Dennis and Eckhardt trained the group, covering concepts including probability,
money management, and risk of ruin. In early 1983, the partners gave each turtle an account
equivalent to $50,000 – $100,000 and let them loose. By agreement, the partners would assess
the results after a month and adjust capital levels—more for the successful traders and less for
the unsuccessful ones—accordingly.
After the initial period, Faith was up the most in the class. Dennis rewarded his results with $2
million. More relevant is why Faith did the best: It turns out he was the only turtle who actually
followed the system. All of the other traders decided to override the system at one point or
another, owing mostly to psychological factors.
Many outsiders deemed Dennis the winner of the nature/nurture bet because the turtles in
aggregate went on to enjoy long-term success. Faith, however, argues it was a draw because
while the trading approach can be taught to most people, some are better suited to deal with the
psychological aspects than others.

Three High Hurdles
Here are three psychologically-difficult barriers great traders and investors must overcome: loss
aversion, frequency versus magnitude, and the role of randomness. How individuals cope with
these barriers provides good insight into their investing temperament.
Loss aversion. In what is now a well-documented and well-known phenomenon, humans suffer
roughly twice as much from losses as they receive pleasure from comparable gains. An important
consequence is investors will turn down positive expected-value financial propositions, especially
when their recent results have been poor. 12
Faith provides a powerful example of this point. Following the expiration of the confidentiality
agreement he signed, Faith explained the turtle system to a friend. Noting that cocoa presented a
great trading opportunity in 1998 through early 1999, he inquired how his friend was doing in
cocoa. The friend replied he stopped trading cocoa because he had lost money and thought the
trade was “too risky.”
Then Faith explains the circumstances. Following the system would have generated 28 total
trades (average size $10,000 – $15,000) from April 1998 through February 1999, producing a
total profit of nearly $56,000. But of the 28 trades, 24 were unprofitable (average loss of about
$930) while 4 were profitable (average gain of roughly $20,000). Even more difficult, the first 17
trades in a row lost money. 13
Given this profit pattern, it is not difficult to see why a trader would abandon the commodity and
perceive it as overly risky. But Faith’s point is crucial: Recency bias and loss aversion often cause
you to give up right before the trade becomes profitable. Sticking with positive expectation
financial propositions is essential to maximizing profits over time.
Frequency versus magnitude. This concept is really an extension of loss aversion. Most of us
frame the success or failure of a financial proposition in terms of the price. For instance, if you
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buy a stock at $30, any price above that level is mentally successful; any price below it is
mentally unsuccessful.
What investors often fail to consider is that change in wealth is not a function of how often you’re
right, it’s a function of how much money you make when you’re right versus how much you lose
when you’re wrong. You need to consider both frequency and magnitude to understand
investment results.
Faith illustrates this point by sharing 20 years of results for a trading system. Over that time span,
the system generated about 5,600 trades, or around 250 a year. Of those trades, a shade over
two-thirds lost money, making the success ratio less than one-third. But the winning trades
earned 2.2 times the losing trades on average, netting a substantial overall profit.
As with loss aversion, operating according to the frequency-and-magnitude maxim is easier said
than done. Faith notes, “Some of the Turtles had a hard time with this concept; they felt the need
to be right and to predict markets.” 14
The expected-value mindset has served many well-known investors well. One example is George
Soros. Former colleague Scott Bessent said in a recent interview, “George has a terrible batting
average—it’s below 50 percent and possibly even below 30 percent—but when he wins it’s a
grand slam. He’s like Babe Ruth in that respect.” 15
Role of randomness. Most people agree stock prices move more dramatically than business
values move. In the stock market, like most probabilistic systems, there is a great deal of noise in
the system. However, most investors fail to recognize the degree to which randomness affects
short-term results. And, as bad, many investors have emotional reactions to short-term
randomness that undermine the quality of their decision making.
This is Faith’s comment; the idea applies to nearly everyone involved with markets: 16
Most traders do not understand the degree to which completely random chance can
affect their trading results. The typical investor understands this even less than the typical
trader does. Even very experienced investors such as those who operate and make
decisions for pension funds and hedge funds generally do not understand the extent of
this effect.
Here’s the point: A trader, or investor, can put on a positive expectation bet (correct process) and
still have poor results (outcome) for some period of time due solely to randomness. But many
investors attribute bad outcomes to bad processes, which leads to substantial error. As insidious
is attributing good outcomes to a good process. A thoughtful investor must carefully consider
process and recognize long-term outcomes will follow. 17
Here are some data to substantiate the point. The first is a study by The Brandes Institute called
“Death, Taxes, and Short-Term Underperformance.” 18 The researchers screened for largecapitalization, actively-managed funds that had a 10-year track record through 2006. This yielded
591 funds. They then ranked the funds by decile based on annualized gains.
The top-decile group had returns in excess of 10.9 percent, and all of them delivered better
returns than the S&P 500 index. The researchers posed two questions: Did these funds have
periods of relative underperformance? If so, by how much?
The answer to the first question is a resounding yes. In fact, all 59 of the funds in the top decile
underperformed for at least one year. In its worst one-year period, the average top-decile fund
underperformed the index by 1,950 basis points, with a range of negative 650 to 4,410 basis
points.
Over a three-year period, the average underperformance was still 810 basis points, with a range
of positive 250 to negative 2,240 basis points. The one- and three-year numbers of these good
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long-term funds clearly show the limitations of relying on short-term results to decipher the
ultimate outcomes.
Unfortunately, the randomness in short-term results exerts a cost. Most institutional investors,
including pension funds, endowments, and foundations, rely on short-term investment results to
judge the managers they hire. Despite this, they would be better off with a robust way to assess
process. The focus on outcomes, combined with the limited appreciation for randomness, leads
to bad decisions.
In a recent academic paper, researchers tracked the decisions of 3,500 plan sponsors over a
decade. 19 What they found is not surprising. Plan sponsors hire managers after they have
enjoyed three years of excess returns. After they are hired, the managers generate excess
returns “indistinguishable from zero.”
Further, plan sponsors often fire managers after a period of underperformance, but the managers
often go on to generate excess returns after they’ve been fired. Said differently, plan sponsors
would have been better off on average keeping the manager they fired. And this analysis leaves
aside costs.
While very understandable, this performance chasing shows many plan sponsors are fooled by
randomness. Evidence is voluminous that individual investors, too, chase performance to the
detriment of their long-term results. 20
Faith adamantly argues for a focus on process: 21
Good investors invest in people, not historical performance. They know how to identify
traits that will lead to excellent performance in the future, and they know the traits that are
indicative of average trading ability. This is the best way to overcome random effects.
This mindset fits comfortably with Buffett’s point about assessing chief investment officer
candidates based on “how they swing at the ball.”

Turtles in Omaha
There will be no turtles in Omaha. But the themes that surface in Buffett’s candidate description
and Faith’s description of what worked and didn’t work with the turtles are shared. Like a diet, the
challenge is not in the ability to grasp the concepts but rather in the willpower to execute the plan.
The attributes of successful traders or investors are not limited to those realms. In fact, we argue
that there is an approach that distances the best performers in all probabilistic fields from the
average participant. 22 The approach has three central elements:
1. A focus on process versus outcome.
2. A constant search for favorable odds, including a recognition of risk.
3. An understanding of the role of time.
These concepts still appear robust. Yet the ability to stick with these elements in the face of the
market’s vicissitudes and the crowd’s tugs is very difficult—and ultimately all about temperament.
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Was Harry Potter Inevitable?
Michael J. Mauboussin

Cumulative Advantage, Counterfactuals, and the Halo Effect
The business of imagining . . . counterfactuals is a vital part of the way in which we learn.
Because decisions about the future are—usually—based on weighing up the potential
consequences of alternative courses of action, it makes sense to compare the actual
outcomes of what we did with the conceivable outcomes of what we might have done.
Niall Ferguson
Virtual History 1

mmauboussin @ lmcm.com

Learning is hard because even seasoned professionals are ill-equipped to cope with the
complexity, ambiguity, and dissonance inherent in assessing causation in history.
Philip E. Tetlock
Expert Political Judgment 2

Source: © The New Yorker Collection 2000 Jack Ziegler from cartoonbank.com. All Rights Reserved.

•

Predictions are difficult in culturally biased realms. Through a novel
experiment, researchers showed an average song can become a hit or a
clunker based on the principle of cumulative advantage.

•

Investors must show considerable caution in counterfactual thinking, an
exploration of what could have been. Such thinking can lead to suboptimal
behavior.

•

Management tomes are filled with advice derived from reverse-engineering the
success of leading companies without awareness of how specious the claims
can be.

Nobody Knows Anything
The new Harry Potter book is great, isn’t it? Or is it?
Our society often associates success with quality. In a fiercely competitive market, the thinking goes,
only the best products rise to the surface. Once a product is a hit, whether a blockbuster movie or a
bestselling book, we readily point to the attributes that make it so appealing. And the stakes are high:
studies show a small minority of winners reap the vast majority of the sales. 3
The link between success and quality is clear and legitimate in many domains. For example, consistent
tournament winners in tennis or golf must have the skill to beat a large field of hungry challengers. But
what happens if factors other than quality shape success? Might we draw the wrong lessons from the
successes and failures we see and make ill-informed decisions as a result?
Three ideas, each individually underappreciated, inform the answers to these questions:
•
•
•

First is a failure of experts to predict winners in culturally driven products, including books,
music, and movies. 4 Notwithstanding this, studios routinely sack their chiefs due to a lack of
hits. 5
Second is counterfactual thinking, a careful consideration of what could have happened but
didn’t. “What if” questions are natural, but investors must use them with caution.
Third is the halo effect, our proclivity to attach attributes to what has succeeded, solely because
of the success. The halo effect creates substantial distortion in our thinking. 6

Taken together, these ideas can help investors think more critically about the past, present, and future
and shed light on what is knowable and unknowable in specific domains. Notwithstanding the voices of
some critics, chances are Harry Potter is great. 7 But plenty of products, fashions, and ideas have
succeeded without being objectively meritorious. For market participants who see ideas come in and
out of vogue, this observation is both disconcerting and potentially liberating.

Don’t Lock Down on "Lockdown"
Ours is the only world we know. But it is tantalizing to ask whether the outcomes would be
different if we went back in time and replayed the tape. 8 While models of how people adopt ideas
and innovations certainly suggest a role for serendipity, there is no way to test theories about
what could have been. That is, until very recently.
In a landmark study of social influence, a trio of Columbia University sociology researchers
conducted a large-scale study of how people behave in a social setting. 9 One of the study’s most
important features is the creation of what are essentially separate worlds. We may not be able to
replay the tape of our world, but these researchers effectively created alternative worlds within
their study. The findings give pause to anyone in the prediction business.
Here’s what they did. They created a website called Music Lab (see Exhibit 1) and invited
subjects to participate in a study of musical tastes. The site invited subjects to listen to 48 songs
by unknown bands and to rate the songs. The subjects also had the option to download the
songs they liked. Over 14,000 people participated, and most of the subjects resided in the United
States and were younger than 25 years old.
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Exhibit 1: Music Lab

Source: http://musiclab.columbia.edu.

Upon entering the site, the researchers assigned 20 percent of the subjects to an independent
world and 10 percent each to one of eight social influence worlds (see Exhibit 2). In the
independent world, subjects saw and rated the songs and were free to download them, but had
no information about download history. In contrast, in the social influence worlds the subjects also
saw and rated songs, but had access to each song’s download history as well. The researchers
ran two variations of the experiment, but in all scenarios the songs started with the same initial
condition—zero downloads.
The study’s setup allowed for a very explicit test of social influence. The independent group,
unswayed by the opinion of others, provided a reasonable indicator of song quality. If social
influence is unimportant, you would expect the song rankings—and downloads—to be similar in
all nine worlds. On the other hand, if social influence is important, small differences in the initial
download pattern in the social worlds would lead to very different rankings. Cumulative advantage
triumphs intrinsic quality.
Exhibit 2: How Music Lab Creates Alternative Worlds

20 percent

Independent
• No download history
Social World 1

http://musiclab.columbia.edu

Social World 3
Social World 4
Social World 5
Social World 6
Social World 7

Alternative worlds

Subject enters site

10 percent each

Social World 2

Social World 8
Source: Duncan J. Watts, “Is Justin Timberlake a Product of Cumulative Advantage?” The New York Times Magazine, April 15, 2007.
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What did the study show? Well, song quality did play a role. A top-five song in the independent
world had about a 50 percent chance of finishing in the top five for a social influence world. And
the worst songs rarely topped the charts. Beyond that, the scientists found social influence played
a huge part in success and failure. In the eight social worlds, the songs downloaded early in the
experiment affected the songs downloaded later. Since the patterns of download were different in
each social world, so were the outcomes.
One song, "Lockdown" by 52metro, illustrates the point. The tune was ranked 26 in quality in the
independent world, effectively average. Yet it was the number 1 song in one of the social
influence worlds, and number 40 in another. Social influence catapulted an average song to hit
status in one world and delegated it to the cellar in another.
The Polya urn process is a simple model that offers insight into how these varied outcomes
arise.10 Imagine a large urn with two balls inside, one red and one blue. You reach in and
randomly select a ball. Say you pick the blue one. You then introduce one matching blue ball and
return both balls to the urn (the urn now contains one red ball and two blue balls). You repeat the
process, randomly selecting a ball, matching, and replacing until the urn is full. You then calculate
the ratio of red to blue balls.
The Polya urn process has features that fit nicely with Music Lab’s results:
•
•
•

For any individual trial run, you have no way to know the outcome ahead of time. The
ratio can be skewed toward red or blue, and multiple trials will likely yield different ratios.
In any one trial, the ratio moves toward equilibrium over time. Once the urn is nearly full,
adding new balls does not change the ratio much.
The early selections strongly influence the ultimate outcome. Even though the process is
random, the luck of the initial draw is crucial.

The combination of the Music Lab experiment and the Polya urn process offers a few crucial
lessons. First, it is really hard to predict winners. While it is true that better quality products have a
better probability of success, there is no assured link between commercial success and quality.
Further, in the Music Lab experiment the inequality of outcomes was substantially greater in the
social worlds than in the independent world, meaning social influence exacerbates product
successes and failures.
Second, flexibility decreases over time. While the eventual outcomes were unclear early on in the
Music Lab experiment, the results were sticky once established. For the social worlds, the
outcomes stabilized after about one-third of the subjects participated.
Finally, there is a memory effect. The set of early downloads influences the pattern of later
downloads. Our world represents one of many possible outcomes, and small changes in initial
conditions lead to a big difference in outcomes. A scan of the ranking differences in the various
social influence worlds attests to this.
To be clear, the Polya urn process is too simple to fully represent the Music Lab experiment and
most social processes. 11 For example, the urn process is limited to two choices, while the
experiment and real world are vastly more complicated. But the urn process does show how
positive feedback leads to lopsided, unpredictable outcomes. Social influence can be the engine
for positive feedback.
Imagining the role of social influence in other realms is not difficult. Researchers have
demonstrated the importance of cumulative advantage in the success of technologies, behaviors,
and ideas. 12 Each realm faces the same lack of predictability and loose correlation between
success and quality. In cases where cause and effect are not clear, learning from history is a
challenge.
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What If . . .
Counterfactual thinking, considering what would have happened if a different action was selected,
is of interest to philosophers, 13 historians, 14 and psychologists. 15 For the most part, philosophers
and historians have greeted counterfactual thinking with great skepticism. Many historians, for
instance, believe that consideration of what could have been is outside their purview.
Psychologists, however, are more open to studying counterfactuals, if for no other reason than
we are all natural counterfactual thinkers. If something bad happens to us, we quickly consider
how things could have been better had we acted differently. For example, if you go out in the
morning without your umbrella and get caught in the rain, you immediately think you would have
remained dry had you brought your umbrella.
The main challenge to counterfactual thinking is the issue of causality. In some situations, cause
and effect is clear. You are wet because you didn’t bring your umbrella. But in many social
systems, indeed in all complex adaptive systems, cause and effect are frequently difficult to link.16
So considering what the world would look like if Kennedy hadn’t been assassinated, or if the
Soviet Union had won the Cold War, is inherently challenging and potentially nonproductive. 17
As a result, historians are extremely careful about how they use counterfactuals. They only
change one variable at a time, holding others constant to preserve as much of the context as
possible; they weigh only plausible actions; and they consider only the knowledge available to
decision makers at the time. Most decision makers are not so disciplined.
Psychologists distinguish between upward (things could have been better) and downward (things
could have been worse) counterfactuals. Upward counterfactuals are much more common in our
day-to-day thoughts. Considering how different decisions would have led to better outcomes
often leads to regret (e.g., “If I hadn’t been speeding, I wouldn’t have gotten the ticket”). Less
frequently, we think of downward counterfactuals (e.g., “The wedding was more fun because the
rain held off”). Both counterfactual types are important for investors.
Psychologists suggest counterfactual thinking serves two main purposes. The first is preparation
for the future. By considering alternatives to past actions and spurred by a feeling of regret,
individuals come up with prescriptions for future actions. Second, individuals use counterfactuals
to help them feel better about a situation. In weighing a worse outcome, people feel better about
themselves. 18
Close calls and abnormal situations are particularly strong catalysts for counterfactual thinking. 19
In a demonstration of the close-call phenomenon, subjects were asked to consider a case where
Mr. A and Mr. B share a taxi to the airport to catch two separate flights leaving at the same time.
Caught in traffic, they arrive at the airport 30 minutes late and both miss their flights. The gate
agents inform Mr. A that his flight left on time, and tell Mr. B his flight was delayed and he missed
it by a few moments. Who is more upset? Subjects nearly unanimously felt Mr. B would be more
upset, even though both men suffered the same plight.
Abnormal situations also generate strong counterfactual thoughts. Indeed, abnormality
sometimes leads observers to blame crime victims in cases where the victims were doing
something outside their routine. In a test of the abnormality concept, researchers described the
case of Mr. C, who was involved in an accident while driving home along his normal route. Mr. D
got into a similar accident while driving home on an alternative route that offered better scenery.
Who is more upset? Four to one, subjects believed Mr. D would be more upset.
Awareness of counterfactual thinking can be very useful for investors, if only to illuminate
common biases and errors. Here are some ideas investors may find useful:
Avoid inaction inertia. Inaction inertia arises when an investor initially fails to take advantage of an
attractive investment opportunity and subsequently passes over the same, albeit somewhat less
attractive, opportunity in the future. 20 For example, an investor who considers but fails to buy a
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stock at $15 is less likely to buy the same stock at $30, even if the higher price still represents
good value. Experiments confirm this behavior. 21
Psychologists suggest individuals suffering from inaction inertia consider an upward
counterfactual (“if only I had bought the stock at $15”) and hence feel regret. Rejecting the
second purchase opportunity, perceived as less attractive than the first, may limit or end that
regret and allows the investor to avoid thinking about the initial lost opportunity.
While economic theory emphasizes investors should evaluate all investments based on future
prospects, inaction inertia demonstrates that we all tend to carry psychological baggage that may
prevent proper decisions. Counterfactual thinking helps describe the baggage.
Errors of action versus inaction. Counterfactual thinking often generates regret, which may seem
like a bad thing. But the research shows that some regret is good for you because it encourages
future changes in behavior. Since most counterfactual thoughts focus on how you could have
avoided a problem, they encourage positive measures to sidestep similar problems going
forward. When your mind is working well, you feel the sting of regret in the short-term and correct
your behavior the next time, and you’re better off for the experience.
Lingering regrets, on the other hand, are more troublesome. Psychologists have come to a
fascinating finding: most of our short-term regrets relate to actions (commission), while our longterm regrets relate to inaction (omission). When mentally healthy individuals make mistakes in
their actions, they regret, change, and move on. In contrast, lingering regrets surround what
people failed to do. 22 Studies show the top two regrets of adult Americans are education (either
not enough of it or insufficient effort while pursuing it) and career (failure to pursue a passion or
working too hard). 23
Warren Buffett is a good example of the regret associated with inaction. When asked about his
main investing mistakes over time, Buffett points to inactions rather than actions. For instance, he
often points to the stocks he almost bought and quantifies the profits that have escaped Berkshire
Hathaway due to his inaction. 24
Why do we regret the things we don’t do more than the things we do? The answer leads to the
next point, which describes how our minds compensate for our poor actions.
Psychological immune system. Mentally healthy people employ a host of tricks to make bad
situations seem better. Psychologists have dubbed this the psychological immune system. 25 Just
as our immune system fends off disease, the psychological immune system keeps us going by
defending against, and removing, negative thoughts. This mental immune system is most likely to
kick in when we have an intense experience or find ourselves in inescapable circumstances.
What kind of things does our mind do? First, we tend to explain away situations in a way that
makes us feel better. For example, someone who fails to get a job offer after an interview may
make up a story to shed a more favorable light on the situation (e.g., “The interviewer didn’t
appreciate my skills”).
Next, we seek facts that support our views and disavow or dismiss facts that don’t back us up.
This is known as the confirmation bias. The confirmation bias allows us to be consistent in our
views and removes the need to think or act as the consequence of reason.
We also exhibit hindsight bias. Once an event has passed, we tend to believe we had better
knowledge of the outcome before the event than we actually did. For example, after a game is
over, sports fans believe they assigned a higher probability to the game’s outcome before the
game than they actually did. Hindsight bias is a memory update that makes us look and feel
better, and confers an illusory sense of control.
Finally, when we make a prediction or take an action that doesn’t work out, we believe we were
almost right—the close-call counterfactual. 26 This effect is particularly acute for individuals who
Page 6

Legg Mason Capital Management

tend to hold strong world views, the so-called hedgehogs. Both hindsight bias and close-call
counterfactuals bend reality to make individuals feel better.
Beyond theory, researchers argue that counterfactual thinking can also explain a couple of
empirically observed investor behaviors. 27 Importantly, neither behavior benefits investors.
The first is a tendency to repurchase a stock that has declined following a prior sale for a profit.
To illustrate, the investor initially buys at $30 per share, sells at $50, and repurchases at $40. In
this case, the downward counterfactual is the investor could have held the stock throughout (net
gain of $10 per share) versus the reality of a $20 gain and the opportunity to own the stock again.
Investors feel good about this counterfactual because no matter what happens, they can cherish
the thought that selling made them better off than holding.
Another tendency is for an investor to purchase additional shares of a stock when it goes down
following the initial purchase. The downward counterfactual here is buying the whole stake at the
higher price. For instance, the investor who buys 100 shares at $50 and an additional 100 shares
at $40 is better off than the possible alternative of purchasing all 200 shares at $50.
So what should an investor do with counterfactual thinking? To start, it is crucial to recognize the
value of counterfactual thinking diminishes as causality becomes less clear. As we saw with
Music Lab, linking cause and effect can be difficult in socially driven processes. As company
prospects and stock prices are often the result of these processes, predicting stock price
performance is inherently difficult.
Next, be aware of how the mind works and the suboptimal behaviors that may ensue. For
instance, inaction inertia may cause an investor to miss a very attractive investment opportunity
because of an upward counterfactual.
Finally, be careful not to kid yourself. Hindsight bias and close-call counterfactual thinking may
help preserve your belief system, but may not give you a clear view of the world. Research shows
that experts who use counterfactuals parsimoniously are better predictors. 28

If It’s Doing Well, It Must Be Good
Every now and then an idea comes along that is simple, powerful, ubiquitous, and yet poorly
understood. The halo effect is such an idea.
First noted by psychologist Edward Thorndike over 80 years ago, the halo effect is the human
proclivity to make specific inferences based on general impressions. 29 Thorndike found when
superiors in the military were asked to rate their subordinate officers on specific qualities (e.g.,
intelligence, physique, leadership), the correlations between the qualities were impossibly high. In
effect, the overall impression the officer made on his superior overwhelmed the details.
Phil Rosenzweig’s must-read book, The Halo Effect, shows this idea is alive and well in the
business world. Rosenzweig’s basic point is simple: we tend to observe success, attach attributes
to that success, and recommend others embrace these attributes to achieve their own success.
Management researchers frequently use substantial data to support their argument, which is all
for naught if they fall into the halo effect trap.
For example, Rosenzweig suggests a company doing well will be praised for having “a sound
strategy, a visionary leader, motivated employees, and excellent customer orientation, a vibrant
culture, and so on.” 30 But if the company’s performance subsequently suffers, onlookers will
conclude all of those features went wrong, when in reality nothing of the sort happened. Company
performance shapes perception.
The halo effect is important for investors for a couple of reasons. First, Rosenzweig shows in
devastating fashion that most of the thinking from best-selling business books falls prey to the
halo effect. These books are commercially successful, he suggests, because they tell managers
Page 7
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a story they want to hear: here are the steps to success any company can achieve with effort.
The fact is no simple formula will assure success in a rapidly changing business environment.
Accordingly, investors can’t rely on most management literature for insight.
Second, we have to recognize that products are often not successful because of their attributes;
they are endowed with attributes because they are successful. This idea is clearly operative in
socially influenced realms—think of 52metro’s "Lockdown"—but also applies in markets. As in
counterfactual thinking, distinguishing cause and effect is paramount and often muffed.

Conclusion
Here are some conclusions from the discussion:
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•

Predictions are difficult in culturally biased realms, including media and investment ideas.
Through a novel experiment, researchers showed an average song can become a hit or
a clunker based on the principle of cumulative advantage.

•

Investors should think probabilistically. However, they must show considerable caution in
counterfactual thinking, an exploration of what could have been. Further, counterfactual
thinking can lead to some suboptimal behavior.

•

We often make up causes for the effects we see. Management tomes are filled with
advice derived from reverse-engineering the success of leading companies without
awareness of how specious the claims are. As theories become more robust, they often
rely more on circumstances than attributes.
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Appendix A: Motivations for the War in Iraq
Many politicians and citizens have criticized the current administration’s decision to invade Iraq in
2003. One frequently cited complaint is the administration’s faulty belief that Iraq had weapons of
mass destruction (WMD). Naturally, the thought of avoiding the war generates an upward
counterfactual.
But in order to use counterfactual thinking properly, you must consider not what you know today, but
rather the information the decision makers had at their disposal at the time. While there is no way to
get a complete sense of the information the specific policy makers had, we have a tool that can
provide some insight: a prediction market.
Exhibit 3 takes data from www.tradesports.com that show the probability of finding WMD in Iraq. Of
course, all of the contracts settled at zero as the WMD didn’t turn up. But what probability did the
market assign in April 2003 as the country entered into war? The answer is close to 80 percent.
Exhibit 3: Tradesports Contract of WMD (April – September, 2003)

Source: Justin Wolfers and Eric Zitzewitz, “Prediction Markets,” Journal of Economic Perspectives, Vol. 18, 2, Spring 2004, 107-126.

No political commentary is necessary to see the lesson from psychology, called hindsight bias and
the curse of knowledge. Once information has been revealed, we impose our knowledge as we
evaluate past decisions. So we think we assigned higher probabilities to certain outcomes than we
really did, and we criticize decisions based on the outcomes we see versus the quality of the
decision process.
To properly evaluate past decisions, be mindful to recreate the available information as it existed,
avoiding polluting the decision audit with after-the-fact disclosure.
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Anatomy Of A Market Crash
Oct 25, 2007 – Michael Mauboussin

When markets go sharply south, investors
often act shocked and bewildered. Allusions to
"perfect storms" and hundred-year floods
parade through the financial headlines as if the
market gods were acting on a vendetta. The
only problem is these market swoons happen a
lot more frequently than weather metaphors
suggest: Hundred-year floods seem to appear
every three to five years. Scorched investors
may be perpetually surprised, but periodic
crashes are as old as the markets themselves.
While market history tracks when these
crashes happen, the trickier question is what
causes them. External shocks--events like
Sept. 11, or Hurricane Katrina--are a logical
suspect. But it turns out external events are
rarely the culprit for big market downdrafts.
External factors are responsible for less than
20% of the stock market's biggest moves in
the past 50 years.
Most crashes, including the subprime spillover
in 2007, the global turmoil that sank LongTerm Capital Management in 1998 and the
breathtaking stock market plunge in 1987, are
the result of the market's internal workings.
More directly, crashes are the culmination of
three predictable phases. Recognizing these
phases can help investors understand past
market moves and possibly sidestep future
crashes.
All crashes begin with the seed of success.
Preceding the 2007 credit market crash was
the dynamism of the U.S. housing market,
including a period of unprecedented home
price appreciation. The first phase of a crash is
a dose of bad news--a crack in the bull
market's veneer. Most recently, the bad news
came from the subprime mortgage market,
where lax lending standards and the liberal use
of adjustable rate mortgages put debt
obligations in the hands of people unable to
repay it. Rising defaults in subprime
mortgages combined with stalled home price
appreciation quickly dulled the housing
market's luster.
During the second phase, the portfolios of
optimistic investors lose a lot quickly. These
investors often use leverage to boost their
returns, compounding their woes. In the

relatively low-return bond market environment
of 2006 and 2007, optimistic investors
snapped up mortgage-backed securities of
lower and lower quality, encouraged by high
yields and the imprimatur of the rating
agencies. These investors were the first to be
stung as the bad news trickled out.
In the final phase, lenders raise collateral
requirements. As asset prices dip, lenders
require more capital as collateral, forcing
investors to sell assets, further depressing
prices. The additional price drops spur a fresh
round of margin calls, and the positive
feedback spins out of control. Under the
duress of margin calls, investors often have to
sell assets unrelated to the bad news, leading
to correlated declines in seemingly
uncorrelated assets.
The poster children for this phase in 2007
were two Bear Stearns hedge funds which
suffered the indignity of lender Merrill Lynch
auctioning some of their assets. In short order,
scores of funds saw sharp declines or were
wiped out, similar to past crashes.
This process, a dash of bad news in a strong
market leading to losses for optimistic buyers
and finished by the coup de grace of higher
collateral requirements, is cathartic. But asset
prices rarely revert back to fair value. More
like a pendulum, prices swing from
overvalued to undervalued.
Warren Buffett's advice is to be fearful when
others are greedy and greedy when others are
fearful. Past crashes have created attractive
investment opportunities. But for
psychological reasons, most investors have a
very difficult time being greedy when others
are fearful. Recognizing and overcoming these
psychological obstacles is critical to contrarian
investing.
Let's begin with so-called "recency bias," a
tendency to overweigh recent events when
considering the future. When markets are
calm, we expect more calm. When really bad
things happen, we worry that more bad things
will happen. There is sound evolutionary basis
for this behavior, but it's not good for
investors. To illustrate, empirical evidence
shows retail mutual fund investors do much
Page 1 of 2
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worse than the average mutual fund precisely
because of bad timing. They invest after good
periods and withdraw after bad periods--the
opposite of the correct course.
Humans are also innately loss-averse, which
means we suffer losses roughly two times
more than we enjoy comparably sized gains.
Being wrong is very painful, and following
losses, investors are frequently tempted to
withdraw from markets altogether to avoid
additional anguish. Experiments show that
following a string of poor results, loss aversion
can cause investors to forgo objectively
attractive investment opportunities.
A great deal of money today is controlled by
institutions, including mutual funds, pensions,
and hedge funds. These institutions often have
odd incentives. They want to do a little better
than the market and their peers, but aren't
interested in straying too far from the pack to
achieve those results. As John Maynard
Keynes famously said years ago, "Worldly
wisdom teaches that it is better for reputation
to fail conventionally than to succeed
unconventionally." For business and
reputational reasons, many institutions don't
want to be associated with losing stocks,
prompting them to sell at or near the bottom.
And then there's stress. Research shows that
when the stress response kicks in, investors
become highly attuned to the short term and
basically turn off any thought about the long
term. So even if an investor believes a stock or
industry group is likely to fare well over a
three to six year period, anxiety about the next
three to six months prevails--and a great
opportunity slips away.

short term, many questions remain: What is
the likelihood of recession? When will the
U.S. housing market recover? How will
energy prices affect consumer spending? But
in the long haul, if the past is any guide,
buying depressed industry groups at low
valuations is a recipe for success.
Homebuilders fit this bill today. The stocks
have been under pressure for a couple of years
as the real estate hype has dissipated, leaving
valuations and expectations near all-time lows.
While there's no reliable way to know where
these stocks will be in the short term, they
appear to be very good investments for a longterm holder. History bears this out: Had you
bought a basket of homebuilder stocks during
the housing slump in the fourth quarter of
1990, you would have enjoyed exceptional
returns for the next one-, two-, five- and tenyear periods.
History shows crashes periodically arise from
the market's inner workings. And crashes are
not random--they tend to follow a distinct
pattern, even if the assets or actors differ.
However, psychology shows it is hard for
investors to take advantage of the
opportunities market crashes present.
Awareness of these patterns and psychological
pitfalls are the first step to succeeding in
difficult markets.

Following 2007's credit market dislocation,
many markets are returning to more normal
conditions. The yield curve has a more
familiar upward slope, credit spreads are
moving toward historical averages, lending
standards have tightened, and the froth in the
mergers and acquisitions market has
evaporated for the time being. The market has
repriced risk, correcting some of its recent
excesses.
So what should investors do now? Part of the
answer is a function of time horizon. In the
Page 2 of 2
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The Wisdom and Whims of the Collective
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The debate over whether financial markets are efficient has raged for decades.
Proponents of market efficiency point to the difficulty of outperforming markets to
support their view, whereas opponents note the frequency of mispricings to support
theirs. The resolution to the dilemma may lie in the dynamics of group decision making.

I irreconcilable camps. The first camp consists of

t is my ambitious goal to unify two seemingly

and characteristics that emerge from the interaction
of investors that cannot be anticipated by looking at
the underlying investors themselves. I like to think
about this issue on three levels, each with its own
unit of analysis.
We must first consider psychology, in which
the level is the individual and the unit of analysis
is the individual. Next, we must understand social
psychology, in which the level of analysis is the
group and the unit of analysis is the individual. By
looking at these levels, we are attempting to gain
an understanding of how individuals operate as

compelling
forus
a number
reasons:
 First, it view
allows
to relaxofthe
assumption of
rationality either for all investors or even a subset of arbitrageurs.
• Second, it sets out conditions under which markets tend to be efficient and conditions under
which markets are inefficient.
• Finally, it accommodates empirical realities,
particularly fat-tailed price distributions.
I will first discuss the classic mean–variance and
no-arbitrage-opportunity explanations for market
efficiency. Then, I will explain the concept of markets
as a complex adaptive system. Finally, I will wrap up
with what I call the “whims of the collective,” which
explains why markets periodically go to excess.
Some wonder whether we can understand the
market by adding up the actions of the individual
agents. In other words, are markets Newtonian (or
reductionist) in the sense that the whole must equal
the sum of the parts? The answer to that question, I
believe, is a resounding no. Markets have properties

parts of a group.
The final level is sociology, which studies groups
and how groups behave. Here, the unit of analysis is
the group. Notice, by the way, that these are all
distinct disciplines, and we should be very careful
about maintaining these distinctions. My view is that
many market inefficiencies are largely sociological.

people who believe markets are efficient. This group
includes many academics and investment industry
luminaries. The practical recommendation from this
camp is simply to buy an index fund, which is,
indeed, very good advice for most people. The second camp includes people in the behavioral finance
group, who argue that people behave suboptimally,
creating so-called market anomalies. I am going to
try to reconcile these two camps by proposing that
the market is a complex adaptive system. This is a

This presentation comes from the Efficient Market and Behavioral
Finance conference held in Boston on 5–6 June 2007.
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Market Efficiency
Let me start with a common sense observation about
market efficiency: It is clearly hard for active managers to outperform the market, which has been true for
as long as anyone has tracked the results of active
managers. This may not mean that markets are efficient in any sort of technical sense, but it does suggest
that they are practically efficient. That is, there are no
simple, systematic ways to outperform the market.
In contrast, we obviously do see periodic, and
sometimes dramatic, excesses. Efficient market proponents would be hard pressed to argue that the
dot-com era of the late 1990s was a time when the
markets were efficient in the sense that asset prices
represented an unbiased estimate of asset values.
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Finally, there is academic evidence that some
investors do outperform the market over time. I
personally believe these people exist, but I am not
at all persuaded that their skill sets are transferable.
There are essentially three ways to explain
market efficiency. The first approach stipulates the
existence of rational market participants who

time that this is not the case but have, to some
degree, understated its significance. Panel A of Figure 1 shows actual daily changes in the S&P 500
Index from January 1978 to March 2007. The solid
line in Panel A is the actual distribution of price
changes. The dotted line represents a fitted normal
distribution based on the standard deviation of the

understand their risk preferences and the distribution of asset prices and who rationally trade off risk
and reward. The second approach relies on the
ability of arbitrageurs to eliminate arbitrage opportunities. This is an important step in the right direction because now I can relax the assumption that
all investors must be rational. Instead, all I really
need to achieve market efficiency is for a subset of
the population—arbitrageurs—to be rational.
Arbitrageurs will identify price discrepancies and
move to correct them by buying the undervalued
assets and selling the expensive assets. The third

actual
Looked atnormal.
in this manner,
the actual
returnsreturns.
are deceptively
But to emphasize
the extent to which the actual distribution is nonnormal, in Panel B, we plotted the difference
between the normal distribution and the actual
outcomes. With this view, three observations
become noteworthy. First, many more smallchange days occurred than expected. Second, fewer
medium-sized-change days occurred than normality suggests. Third, and perhaps most importantly,
there were many more fat-tailed days than there
should have been. As can be seen, there are 5, 6, and
7 sigma events represented here.
To give a sense of just how important the fattailed events are, I did a “knockout” study. There
are roughly 7,300 observations in Figure 1. The
return in the market during this period was about
9.5 percent (excluding dividends). In the actual distribution, if I knock out the 50 worst days (less than
7/10ths of 1 percent of the sample), the return goes
from 9.5 percent to 18.2 percent. These few bad days
can have an enormous impact. In contrast, if I knock
out the 50 best days, the return is 1 percent. Just to
give some standard of reference, by simulating a
normal distribution based on these data, if I knock
out the 50 worst days from my simulation, the
return is 15.2 percent—up from 9.5 percent but
much less dramatic than the change to 18.2 percent.
Alternatively, if I knock out the 50 best days, return
is 3.5 percent. The point that I want to emphasize is
that fat-tailed events have a material impact on
returns over time. The inescapable conclusion is that
the assumption of normality inherent in the mean–
variance framework represents a misleading model
of how markets actually work.

approach relies on the wisdom of crowds. After all,
it is really the aggregation of individuals who may
or may not be rational that allows us to get to the
right price. The wisdom-of-crowds approach does
not exclude the notion of arbitrage, but it does not
require it either.
The next question is whether the assumptions
supporting each of these approaches are reasonable and empirically valid. In my opinion, the
assumptions underlying the mean–variance
approach are neither. In contrast, there seems to be
at least mixed support for the no-arbitrage opportunity assumption. Finally, I would suggest that
the wisdom-of-crowds approach is both a reasonable assumption and empirically valid.
Tests of Mean–Variance/Market Efficiency
Assumptions. Just how closely does the traditional

model of how markets work conform to empirical
reality? The answer is, unfortunately, not as close as
we would like. Consider the capital asset pricing
model (CAPM), which is an elegant theory that has
been taught to MBA students for the past 30 years.
But in a paper from the early 1990s, Eugene Fama and
Kenneth
French
(1992)
concluded
thatSLB
“tests
do not
support the
central
prediction
of the
[Sharpe–
Lintner–Black] model, that average stock returns are
positively related to market β” (p. 449). More recently,
Fama and French (2004) added that “the empirical
record of the [SLB] model is poor—poor enough to
invalidate the way it is used in applications” (p. 25).
Importantly, one of the simplifying assumptions underlying the efficient market hypothesis is
that stock price changes are normally distributed.
Academics and practitioners have known for a long
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The Role of “Sharks.” Most financial econo-

mists do not really believe the assumption that all
market agents are rational. But at the same time,
they do not think that needs to be the case to achieve
market efficiency. For the most part, they agree that
we need only a handful of these agents to be smart,
which is obviously much more possible and plausible. The core idea here is that the act of arbitrage
eliminates the very opportunities it seeks to exploit.
Essentially, if two assets are obviously inappropriately priced relative to each other, a well-heeled
arbitrageur will buy one and sell the other, thus

©2007, CFA Institute

•

cfa pubs .org
2/8

8/9/2019

Wisdom & Whims of the Collective

The Wisdom and Whims of the Collective
Figure 1.

Frequency Distribution, January 1978–March 2007
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eliminating the arbitrage opportunity. In an address
to the European Mortgage Finance Agency, Stephen

It is also worth noting the mean–variance
framework and the elimination of arbitrage oppor-

Ross expressed this concept well:

tunities are fundamentally different approaches to
market efficiency. The rational model relies on
notions of general equilibrium and is an absolutepricing model. It will allow one to achieve allocative efficiency in markets. In contrast, arbitrage is a
relative-pricing model. It does not ask where prices
come from. It only seeks to exploit relative price
differentials. The notion that one is absolute and the
other is relative is a very important distinction to
keep in mind.

Neoclassical finance is a theory of sharks and
not a theory of rational homo economicus. In
liquid securities markets, though, profit opportunities bring about infinite discrepancies
between demand and supply. Well financed
arbitrageurs spot these opportunities [and] pile
on, and by their actions they close aberrant price
differentials. Rational finance . . . has worked
very hard to rid the field of its sensitivity to the
psychological vagaries of investors. (Ross 2001)
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Behavioral finance has been correct to point out
that there are limits to arbitrage, such as the inability
to short, lack of appropriate substitutes, the fact that
arbitrage is not always riskless, and implementation
costs. We also know that arbitrageurs are not always
there when we need them. One of the best examples
in recent memory is what happened to Long-Term
Capital Management (LTCM) in the late 1990s. One
of the more thoughtful accounts of the LTCM events
comes from economic sociologist Donald MacKenzie in his book An Engine Not a Camera (which I
would highly recommend if you are interested in
these topics). Here is what he writes in a paper
included in the book:
As “spreads” widened [between off-the-run
and on-the-run bonds], and thus arbitrage
opportunities grew more attractive, arbitrageurs did not move into the market, narrowing spreads and restoring “normality.”
Instead, potential arbitrageurs continued to
flee, widening the spreads and intensifying the
problems of those who remained, such as
LTCM. (MacKenzie 2004, p. 30)

Mean–variance and arbitrage represent reasonable approximations of reality, but only partly.
Both of these models rest on implausible assumptions, and both models fail at critical junctures or in
critical ways. I would like to develop an understanding of markets that addresses these shortcomings and introduce the concept of markets as a
complex adaptive system.

Complex Adaptive System
“Complex” simply means there is a lot of interaction. “Adaptive” means that the agents change and
evolve. “System” means that the whole is greater
than the sum of the parts.
Figure 2 shows a picture of how this might work.
Investors interact with one another. As a result of
this interaction, an emergent phenomenon develops
that has properties and characteristics distinct from
the underlying investors. Complex adaptive systems are ubiquitous in nature and society. Examples
include ant colonies, consciousness through neuron
activity, and the City of Boston.
One point I would like to stress is that there is
no additivity in these systems. That is, the system is
not the simple sum of the individual participants.
Rather, the macro system has properties and characteristics distinct from the underlying participants.
Just as you cannot understand how an ant colony
works by interviewing ants, you cannot understand
the workings of markets by observing individuals
within a market. Note that a complex adaptive system allows for arbitrageurs, but at the same time, it
does not require them.
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Figure 2. Common Features of Complex
Adaptive Systems
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The Wisdom of Crowds
Let me give some examples of the wisdom of
crowds. In the class I teach at Columbia Business
School, I pass around a jar of jellybeans, and there is
a $20 reward for the student who comes closest to
guessing the actual number of jellybeans. In the
most recent class, the jellybean jar had 1,116 beans
and the consensus was 1,151—off by only about 3
percent. But significantly, only 2 of the 73 students
did better than the consensus.
Here is another example I do with my class.
About three weeks before the Academy Awards, I
hand the students a form. On the front of the form
are six major categories, such as best actress, best
actor, and so on. On the back are six much more
remote categories, such as best cinematography,
best music—things that few people pay much attention to. Again, in my most recent class, the consensus correctly named 11 out of 12 winners, although
the best student named only 9 out of 12. More
interesting, though, the average student guessed
only 5 out of 12 winners. So, the consensus was
vastly better than the average, but more importantly, it was better than even the best individual.
It is worth noting that financial markets are very
different in at least two ways from these examples. In
markets, there is no right answer. No one stops trading at the NYSE and says, “By the way, IBM is truly
worth $120 a share; thank you very much for showing
up today.” There is also no time horizon. The perpetuity dimension is very important. That said, I hope
these examples give some sense of how the wisdom
of crowds can work in market-related settings.
An interesting new book that addresses the
“why” of the wisdom of crowds is Scott Page’s The
Difference (2007). One of Page’s core ideas is the
“diversity prediction theorem,” which says the Collective error = Individual error (the ability of the individual) – Prediction diversity (cognitive diversity).
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The diversity prediction theorem has some
important implications that can be applied to the
previous examples. (1) The collective is smarter than
the average person within the collective. Not sometimes, but always. This means that as an investor,
you have to recognize that if you are buying or selling
at the market price, unless you are above average, the
market
will be smarter
than
are.and
(2) Collective
error is determined
in part
byyou
ability
in part by
diversity. Diversity, therefore, plays a very important role in collective accuracy. (3) The collective is
usually better than even the best of the individuals.
It is important to consider the conditions the
wisdom of crowds requires in order to work. When
one of these conditions is violated, that is where we
will find breakdowns in market efficiency.
Conditions Needed. The first condition is

diversity of the underlying agents. Many firms have
diversity initiatives that focus on social identity
diversity—race, ethnicity, age, and so on. These
could be considered proxies for this condition, but
they do not reflect it directly. In a market context, we
are looking for cognitive diversity. The dimensions
that really matter are things like perspectives on a
problem, rules of thumb, and interpretation.
The second condition is an aggregation mechanism that brings information together. The financial
markets are the aggregation mechanism we are
most familiar with.

The third condition is the presence of
incentives—rewards for being right and penalties
for being wrong. In our society, monetary incentives are the most common. But incentives can also
be other things, such as reputational.
Understanding Diversity Breakdowns. In
my opinion, the key to resolving the market efficiency debate relies on recognizing that inefficiency
prevails when one or more of these conditions are
violated. Moreover, the most likely condition to be
violated is diversity, which occurs when we start to
act in a coordinated fashion.
There are two broad types of diversity breakdowns. The first is what I call “dramatic”’ diversity
breakdowns, usually accompanied by abrupt price
movements. The most famous examples of this type
of breakdown are the South Sea bubble, tulip
mania, and most recently, the internet bubble.
These breakdowns tend to occur when positive

feedback
produces
extremely
or pessimistic sentiment
about
a stockoptimistic
or an asset
class.
Ultimately, the fundamental view is clearly overstretched, and it creates a set of expectations that
are out of sync with the fundamentals.
The second type of diversity breakdown, time
arbitrage, is much more subtle. It occurs when shortterm prices reflect more noise than signal.
To illustrate a dramatic diversity breakdown,
consider Figure 3 as it relates to two Wall Street Journal
articles about a barber in Cape Cod, Massachusetts.

Figure 3. NASDAQ Performance, 1995–2005
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On 13 March 2000, the Wall Street Journal published
the article “Stock Chit-Chat Enriches Many Cape
Cod Locals” about how the barber had become a
local celebrity because he had put many of his
clients into NASDAQ stocks that had done spectacularly well. He had made hundreds of thousands of
dollars in the market. CNBC was on television

countless times, you would expect to see 50:50 as a
signal. But if you flipped it only 10 times on three
occasions, you would see vastly different results. I
believe that at times, the market extrapolates the
noise as if it were the real signal, which creates a time
arbitrage opportunity. Consider the following simple illustration, shown in Figure 4. Panel A shows

whenever
he was
cutting hair,
andahe
was anticipating an early
retirement.
Here’s
quote
from the
article, “. . . I don’t think anything could shake my
confidence in this market . . . even if we go down 30
percent, we’ll just come right back.” Unfortunately,
this extreme confidence came right as the NASDAQ
was peaking and could only lead to a bad outcome.
When the NASDAQ was near its ultimate low, the
Wall Street Journal went back to the same barbershop. On 8 July 2002, the story “Cape Cod Barber
Shop, Slumping Stocks Clip Buzz” told about how
the barber was doing. Needless to say, he was
despondent, as were his clients. He would have to
cut hair for a lot longer because he could not retire
early. CNBC had been turned off, and he summed
up the complete change in his attitude by saying,
“All they ever say is buy, buy, buy, all the way down
from $100 a share to bankruptcy.” When they then
asked if he was in the market anymore, he said he
had given up on the market altogether and was now
going to the casino for his investments.
A similar, albeit less dramatic, example of the
same phenomenon can be found in the March/
April 2007 issue of the Financial Analysts Journal,
which featured an article on the predictive value of
magazine covers (Arnold, Earl, and North 2007).
The authors reviewed cover stories in BusinessWeek,
Forbes, and Fortune from the last 20 years and categorized the covers from the most bullish (optimistic
spin) to the most bearish (pessimistic spin). They
found that if they looked back two years prior to the
date of covers in the first category (the bullish outlook), stocks had outperformed their peers by 42
percentage points (pps). In contrast, years prior to
covers in the bearish category showed that stocks
had underperformed their peers by 35 pps. So, there
was massive overperformance and massive under-

the plot of 20 trials of a coin toss, and the percentage
of heads is only about 35 percent. Panel B is the same
trial extended to 100 tosses, and it settled not too far
from 50:50. In a market context, if investors are being
short-term oriented and see the first 20 tosses, they
may conclude that it is a tails-biased coin and price
the asset accordingly. But if investors understand
what the true signal is, then it would represent a

performance leading up to the featured magazine
articles. But over the next two years, the stocks of
the companies in the bearish articles outperformed
those in the bullish articles by a 3-to-1 margin.
Turning our attention to the other type of
diversity breakdown, time arbitrage is an important concept in the context of financial markets.
Understanding time arbitrage requires recognizing
that any probabilistic system has a random component (noise) and a signal. One of the easiest illustrations of this is a coin toss. If you flip a fair coin
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Figure 4. Illustrating Noise vs. Signal
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time arbitrage opportunity and they should buy the
asset. Although this sounds simple enough, be
aware that two significant things have to happen for
it to work. First, you must recognize the true longterm return signal for the business, and second, the
signal must reveal itself. Provided these two things
happen, time arbitrage represents an important
source of potential diversity breakdown.
Now that we have taken this journey, I come
back to my original goal of reconciling efficient markets with behavioral finance. I think both of these
theories can sit very comfortably inside the tent of
complex adaptive systems. Briefly, markets are efficient until diversity breaks down. But taking advantage of diversity breakdowns can be extremely
difficult for two reasons. First, we must be prepared
to run counter to the group, which is very difficult
psychologically. Being part of the group has clear
and profound evolutionary foundations. The second
reason is agency problems. It is far safer for us to run
our money management firms as businesses gathering assets and collecting fees than necessarily trying
to deliver excess returns for our clients.
Taking Advantage of Diversity Breakdowns.

Assuming that this is the right way of thinking
about the world, how does an active manager take

advantage of it to try to outperform the market?
Following are some thoughts:
• Look for flags or signatures of diversity breakdowns, such as extreme bullishness or extreme
bearishness. Also, look for simple indicators
that stocks are trading on the cheap or expensive side. If a stock or an asset class is trading
way out of its historical range, that might be an
interesting indicator.
• Further analyze these diversity breakdown candidates by considering what expectations the
stocks or financial assets reflect. Recognize that
there is an important distinction between fundamentals, which is the value of that asset
(present value of future cash flows), and expectations, which is the price. Try to keep those
things separate in your own mind, and try to
think probabilistically.
• Try to create a proper context for decision making within your organization. The hardest part
is avoiding the psychological traps that organizations often compound rather than alleviate.
• Finally, be receptive to novel approaches using
multidisciplinary techniques to help determine
where excesses might exist or where diversity
breakdowns may occur.
This article qualifies for 0.5 CE credits.
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Question and Answer Session
Michael J. Mauboussin
Question: How can organiza-

tion leaders create smart collectives in the form of work groups
and teams within an organization?

faucet, are best taken care of by
relying on experts. In contrast,
collectives work best on unstructured, complicated problems.

Mauboussin: There are a cou-

Question: Will the increased

ple of things leaders can do. First,
they should collect a group that is
diverse, recognizing that diverse
does not mean that they look different but that they think differently or have different
perspectives. Second, leaders
must effectively solicit the opinions and views of everybody.
Finally, leaders should not
impose their view at any point,
until perhaps the very end.
It is also important to recognize the type of problem you are
trying to solve. Straightforward
problems, such as fixing a leaky

connectivity caused by technological advances, such as the Blackberry, lead to more frequent
diversity breakdowns?

8
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Mauboussin: It creates a tug-of-

war. On the one hand, more people have more access to capital
markets than ever before, and all
things being equal, that should
inject diversity. On the other
hand, we all have access to the
same popular media, such as
CNBC, and technology, such as
Blackberrys. These are potentially diversity detractors. My
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own sense as an investor is that
diversity prevails.
Question: Is regression to the

mean a precept we can rely on to
produce alpha?
Mauboussin: It depends. I

would say that microeconomics
works, which means that, over
time, competitive forces drive
returns down to the cost of capital. I have not seen an instance
where that has not happened
sooner or later for every corporation. So, certainly on a micro level,
I would think there is some truth
to that. But we have seen evidence, at least for periods of time,
of firms that have succeeded in
increasing returns.
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Death, Taxes, and Reversion to the Mean
ROIC Patterns: Luck, Persistence, and What to Do About It
Hegel was right when he said that we learn from history that man can never learn anything
from history.
George Bernard Shaw

mmauboussin @ lmcm.com
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Analysts modeling future corporate financial performance should use past ROIC
patterns, including a strong tendency toward mean reversion, as an appropriate
reference class but rarely do. Full consideration of the difficulty in sustaining high
returns should temper the optimism inherent in many models.

•

Some companies do post persistently high or low returns beyond what chance
dictates. But the ROIC data incorporate much more randomness than most
analysts realize.

•

We had little luck in identifying the factors behind sustainably high returns.

•

This analysis has concrete implications for modeling. We unveil some of the
common errors in discounted cash flow models and offer some thoughts on how
to improve them.

The Inside-Outside View
Company financial models are often a cornerstone of the stock selection process for fundamental
investors. The model forecasts are based on crucial value drivers like sales growth rates, operating
profit margins, investment capital needs, and economic returns. When done properly, detailed longterm models are laborious because they require input from a wide range of areas, including historical
corporate performance, firm-specific issues, competitive positioning, and the broader macroeconomic
backdrop.
Despite earnest and diligent study, analysts often produce company models that are wildly off the
mark, usually erring on the side of optimism. Even analysts who consider ranges of value outcomes
attach probabilities to favorable scenarios that are too high. Some researchers attribute this
inaccuracy to overconfidence, but that is only part of the story. 1
Another way to understand the challenge is based on what renowned psychologist Daniel Kahneman
calls the inside-outside view. 2 An inside view considers a problem by focusing on the specific task
and the information at hand, and predicts based on that unique set of inputs. This is the approach
analysts most often use in their modeling, and indeed is common for all forms of planning.
In contrast, an outside view considers the problem as an instance in a broader reference class.
Rather than seeing the problem as unique, the outside view asks if there are similar situations that
can provide useful calibration for modeling. Kahneman notes this is a very unnatural way to think
precisely because it forces analysts to set aside all of the cherished information they have unearthed
about a company. This is why people use the outside view so rarely.
This report seeks to shed light on an important reference class for company modelers: patterns of
return on invested capital (ROIC). Companies create shareholder value when they generate returns
on investment in excess of the cost of capital. A positive spread between a company’s ROIC and cost
of capital is a fundamental indicator of value creation.
Earnings growth by itself gives no indication about value creation prospects—a company growing
rapidly but earning only its cost of capital will not enjoy a premium valuation. 3 More accurately,
growth amplifies: higher growth makes positive-spread companies more valuable, and, symmetrically,
higher growth makes negative-spread companies less valuable.
Assumptions about future corporate ROICs are embedded in analyst models, although they are rarely
explicit. More often than not, analysts are too optimistic in their assessment of future ROICs, in part
because they are unaware of how hard it is to sustain high returns. The goal of this report is to make
financial modelers aware of a broad reference class—the outside view—that unequivocally shows the
rarity of generating high returns for a long time in a free market system. This awareness should
temper the optimism embedded in many models.
Here are some of the report’s broad conclusions:
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Reversion to the mean is a powerful force. As has been well documented by numerous
studies, ROIC reverts to the cost of capital over time. This finding is consistent with
microeconomic theory, and is evident in all time periods researchers have studied.
However, investors and executives should be careful not to over interpret this result
because reversion to the mean is evident in any system with a great deal of randomness.
We can explain much of the mean reversion series by recognizing the data are noisy.

•

Persistence does exist. Academic research shows that some companies do generate
persistently good, or bad, economic returns. The challenge is finding explanations for that
persistence, if they exist.

•

Explaining persistence. It’s not clear that we can explain much persistence beyond chance.
But we investigated logical explanatory candidates, including growth, industry
Legg Mason Capital Management

representation, and business models. Business model difference appears to be a promising
explanatory factor.
•

Implications for modeling. The vast majority of models—especially discounted cash flow
models—are uninformed by the outside view of ROIC patterns. This outside view
addresses a number of important aspects of modeling, including assumptions about growth
rates, capital needs, and terminal values.

Death, Taxes, and Reversion to the Mean
Researchers have convincingly showed that industries and companies follow an economic life cycle
(see Exhibit 1). 4 Young companies often apply substantial resources to their business without
immediate payoff, hence generating returns below the cost of capital. In mid-life, companies earn
excess returns as their investments bear fruit. Finally, competitive forces and/or shifts in the
marketplace drive returns down to the cost of capital. In situations where returns sink below the cost
of capital, bankruptcy, consolidation, and disinvestment often serve to lift returns back to cost-ofcapital levels. Empirical research shows that manufacturing companies, on average, generate excess
returns for shorter periods than they did in the past. 5

ROIC-WACC Spread

Exhibit 1: Generic Life Cycle

Time

Source: LMCM analysis.

Various studies conducted over multiple decades document this reversion-to-the-mean pattern. 6 We
have reproduced the results here, using data from over 1000 non-financial companies from 1997 to
2006. (See Appendix A for details on the sample and methodology.) Exhibit 2 shows this process.
We start by ranking companies into quintiles based on their 1997 ROIC. We then follow the median
ROIC for the five cohorts through 2006. While all of the returns do not settle at the cost of capital
(roughly eight percent) in 2006, they clearly migrate toward that level.
Exhibit 2: Median ROIC Reversion
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The gap between the median ROICs from the best to the worst quintiles is 30.5 percentage points in
1997. That gap narrows significantly to 8.6 percentage points in 2006. Further, as the reversion
model would predict, the top quintiles saw declines in median ROICs and the bottom quintiles saw
improvement (see Exhibit 3). While nine years may not be a sufficient amount of time for returns of all
quintiles to converge on the cost of capital, it’s clear that the process is well under way.
Exhibit 3: Change in Median ROIC by Quintile
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This result, however, requires careful interpretation. Any system that combines skill and luck will
exhibit mean reversion over time. 7 Francis Galton demonstrated this point in his 1889 book, Natural
Inheritance, using the heights of adults. 8 Galton showed, for example, that children of tall parents
have a tendency to be tall, but are often not as tall as their parents. Likewise, children of short parents
tend to be short, but not as short as their parents. Heredity plays a role, but over time adult heights
revert to the mean.
The basic idea is outstanding performance combines strong skill and good luck. Abysmal
performance, in contrast, reflects weak skill and bad luck. Even if skill persists in subsequent periods,
luck evens out across the participants, pushing results closer to average. So it’s not that the standard
deviation of the whole sample is shrinking; rather, luck’s role diminishes over time.
Separating the relative contributions of skill and luck is no easy task. Naturally, sample size is crucial
because skill only surfaces with a large number of observations. For example, statistician Jim Albert
estimates that a baseball player’s batting average over a full season is a fifty-fifty combination
between skill and luck. Batting averages for 100 at-bats, in contrast, are 80 percent luck. 9
To illustrate this skill and luck mix, we analyzed the batting averages of 100 major league baseball
players who had at least 250 at-bats for each of the past five seasons (see Exhibit 4). These results
likely show some survivorship bias, as the average career of a major leaguer is only 5.6 years.
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Exhibit 4: Mean Reversion in Major League Baseball Player Batting Averages
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The 80 basis point gulf between the best and worst quintile (a .320 versus a .240 average) is cut in
half by the final year (.300 versus .260). 10 This does not mean that the skill level of the players mean
reverted, just that luck evened out over time. For a company, skill is the equivalent of sustainable
value creation, including industry effects and managerial capability. Luck captures external factors,
including competition, business cycles, regulatory shifts, and technological change.

Defying Gravity: Persistence in the ROIC Data
The next question is whether any companies buck the reversion-to-the-mean trend and sustain high
(or low) ROICs throughout the sample period. To answer, we need to measure persistence—the
likelihood a company will stay in the same quintile throughout the measured time frame. To state the
obvious, staying in the top quintile is generally desirable, as it means the company is successfully
fending off competition. 11 Conversely, dwelling in the lowest quintile is unwelcome.
Exhibit 5 shows one measure of persistence: the degree of quintile migration. 12 This exhibit shows
where companies starting in one quintile (the vertical axis) ended up after nine years (the horizontal
axis). Most of the percentages in the exhibit are unremarkable, but two stand out. First, a full 41
percent of the companies that started in the top quintile were there nine years later, while 39 percent
of the companies in the cellar-dweller quintile ended up there. Independent studies of this persistence
reveal a similar pattern. So it appears there is persistence with some subset of the best and worst
companies. Academic research confirms that some companies do show persistent results. Studies
also show that companies rarely go from very high to very low performance or vice versa. 13
Exhibit 5: ROIC Persistence

ROIC Quintile in 1997

ROIC Quintile in 2006
Q1

Q2
23%

41%

Q1
24

Q2
Q3
Q4

Q3

32

13

8
15

12%

12

Q5
19%

6%
22

21

13

Q5

Q4

11

28

14

25
40

22
17

11

18

17
39

Source: LMCM analysis.
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Before going too far with this result, we need to consider two issues. First, this persistence analysis
solely looks at where companies start and finish, without asking what happens in between. As it turns
out, there is a lot of action in the intervening years. For example, less than half of the 41 percent of
the companies that start and end in the first quintile stay in the quintile the whole time. This means
that less than four percent of the total-company sample remains in the highest quintile of ROIC for the
full nine years.
The second issue is serial correlation, the probability a company stays in the same ROIC quintile from
year to year. As Exhibit 5 suggests, the highest serial correlations (over 80 percent) are in Q1 and
Q5. The middle quintile, Q3, has the lowest correlation of roughly 60 percent, while Q2 and Q4 are
similar at about 70 percent.
This result may seem counterintuitive at first, as it suggests results for really good and really bad
companies (Q1 and Q5) are more likely to persist than for average companies (Q2, Q3, and Q4). But
this outcome is a product of the methodology: since each year’s sample is broken into quintiles, and
the sample is roughly normally distributed, the ROIC ranges are much narrower for the middle three
quintiles than for the extreme quintiles. So, for instance, a small change in ROIC level can move a Q3
company into a neighboring quintile, whereas a larger absolute change is necessary to shift a Q1 and
Q5 company. Having some sense of serial correlations by quintile, however, provides useful
perspective for investors building company models.
To summarize, while the results reflect a lot of randomness, some companies appear to demonstrate
persistence of high returns above and beyond what we can attribute solely to chance. 14 But similar to
the challenge in active investing, the question is, can we identify the persistent value-creating
companies ahead of time?

Can We Explain Persistence?
Up to this point our results, while useful and instructive, are reasonably well known in the academic
literature. The real question for an investor is whether we can explain ROIC persistence ex ante. We
explore this question by looking at three variables that appear as good candidates to explain
persistence: corporate growth, the industry in which a company competes, and the company’s
business model. One of the virtues of these variables is they are to a large degree tractable. But
clearly other variables may be relevant, including management quality. As such, the variables we
investigate may be more proximate than causal.
Let’s start with growth, where there is good news and bad news. The good news is there appears to
be some correlation between growth and persistence. Companies that start and end in the top two
quintiles enjoy average growth just above the 9.4 percent for the full sample. The four growth rates
closest to the upper-left corner in Exhibit 6 show this.
Similarly, the companies that start and end in the bottom two quintiles—the four rates near the
bottom-right corner of the exhibit—grew at a well-below-average five percent rate. We can say much
less about companies that went from good to bad (upper-right corner) or companies that went from
bad to good (bottom-left corner) because the sample sizes are substantially smaller than the rest of
the exhibit. 15
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Exhibit 6: Earnings Growth by Quintile

EBIT Growth (10-Year CAGR)

ROIC Quintile in 1997

ROIC Quintile in 2006

Q1

Q2

Q3

Q4

Q5

Q1

8%

10%

15%

6%

16%

Q2

11%

9%

14%

10%

19%

Q3

12%

8%

8%

11%

16%

Q4

6%

14%

8%

9%

-6%

Q5

9%

8%

6%

6%

12%

Source: LMCM analysis.

It is important to emphasize that we cannot infer cause and effect from these results. We don’t know
whether growth allows the company to sustain high returns or whether the growth is a consequence
of the high returns. But it is safe to say that high returns appear difficult to sustain over time without
satisfactory growth. Further, the exhibit shows that growth by itself does little to assure attractive
economic returns; the companies that ended in the fifth quintile generated aggregate growth faster
than the total sample.
The bad news about growth, especially for modelers, is it is extremely difficult to forecast. While there
is some evidence for sales persistence, the evidence for earnings growth persistence is scant. As
some researchers recently summarized, “All in all, the evidence suggests that the odds of an investor
successfully uncovering the next stellar growth stock are about the same as correctly calling coin
tosses.” 16 This observation has important implications for modeling.
Industry effects are another candidate to explain persistent excess returns. One approach is to simply
see which industries are overrepresented in the highest return quintile throughout our measured
period. Industries that satisfy this requirement include pharmaceuticals/biotechnology and software.
This approach is flawed, however, because it fails to consider the full industry populations. For
industries with large-variance ROIC distributions, some companies will look good simply by virtue of
that distribution. Looking solely at the successful companies in these large-variance industries paints
a misleading picture of performance. 17 And, unfortunately, selecting successful companies and
attaching attributes to them is a common practice in research. 18
Let’s go back to our overrepresented industries, pharmaceuticals/biotechnology and software. It turns
out these industries are not only represented in the highest quintile, but are also overrepresented in
the lowest quintile. Further, other industries—utilities and telecom services—have little representation
in the best or worst quintiles. We can explain this by examining the ROIC distribution variance (see
Exhibit 7). Wide-variance industries have high- and low-performing companies, while the narrowvariance industries are clustered in the middle ROIC quintiles. The main point is to avoid selection
bias when seeking explanations for persistent returns.
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Exhibit 7: Some Industry Success a Result of Industry ROIC Variance
Median annual ROIC, excluding goodwill, 1963-2004 (%)
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Pharmaceuticals, biotechnology
Software, services
Telecommunication services
Utilities
Source: Bin Jiang and Timothy M. Koller, “Data Focus: A Long-Term Look at ROIC,” The McKinsey Quarterly, 1, 2006. Used with permission.

Another strand of research considers the regularities in abnormal profits, both good and bad. 19 This
work suggests industry effects are more important than firm-specific effects for high-performing
companies, while the opposite is true for low-performing companies. This descriptive work suggests
positive, sustainable ROICs emerge from a good strategic position within a generally favorable
industry. So industry does matter for explaining persistence, especially for sustainable above-average
returns. More accurately, persistent high ROICs, on average, combine an attractive industry with a
good business model. There is also good strategy research on the threats to sustainable superior
performance. 20
This leads to a closer look at business models. Michael Porter introduced two generic sources of
competitive advantage: differentiation and low-cost production. These are also known as consumer
and production advantages. 21 We can relate these generic strategies to ROIC by breaking ROIC into
its two prime components, net operating profit after tax (NOPAT) margin and invested capital
turnover. NOPAT margin equals NOPAT/sales, and invested capital turnover equals sales/invested
capital. ROIC is the product of NOPAT margin and invested capital turnover.
Generally speaking, differentiated companies with a consumer advantage generate attractive returns
mostly via high margins and modest invested capital turnover. Consider the successful jewelry store
that generates large profits per unit sold (high margins) but doesn’t sell in large volume (low turnover).
In contrast, a low-cost company with a production advantage will generate relatively low margins and
relatively high invested capital turnover. Think of a classic discount retailer, which doesn’t make much
money per unit sold (low margins) but enjoys great inventory velocity (high turnover). Exhibit 8
consolidates these ideas in a simple matrix.

NOPAT Margins

Exhibit 8: Linking Competitive Advantage to ROIC Components

Consumer
Advantage

Consumer and
Production
Advantage

No
Advantage

Production
Advantage

Invested Capital Turnover
Source: LMCM analysis.
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We looked at the 42 companies that stayed in the first quintile throughout the measured period to see
whether they leaned more toward a consumer or production advantage (see Exhibit 9). Not
surprisingly, this group outperformed the broader sample on both NOPAT margin and invested capital
turnover, but the impact of margin differential (2.4 times the median) was greater on ROIC than the
capital turnover differential (1.9 times). While equivocal, these results suggest the best companies
may have a tilt toward consumer advantage.
Exhibit 9: ROIC Components for High-Performing Companies

10%
Sample Median

Sample Median

NOPAT Margins (log)

100%

1%
1

10

100

Invested Capital Turnover (log)
Source: LMCM analysis.

A look at the roughly 30 companies that remained in the fifth quintile is also revealing. Symmetrical
with the high-performing companies, they posted NOPAT margins and invested capital turnover
below the full sample’s median. This group was persistently unprofitable, posting negative NOPAT
margins for the measured period. Invested capital turns, while poor, were roughly 60 percent of the
median. The results for both the best and worst companies also reflect the reality that the distribution
of NOPAT margins is much wider than that for invested capital turnover.
Exhibit 10 summarizes the performance composition for the best and worst companies, starting with
the median ROIC for the full sample (bar on the far left), then substituting invested capital turns
(second from the left), then substituting NOPAT margins (third from left), and finally showing the
returns for the whole subgroup (far right).
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Exhibit 10: Decomposition of Persistently Best and Worst Companies
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0
-10
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-20
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-60
-70
-80
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-100
Source: LMCM analysis.

Our search for factors that may help us anticipate persistently superior performance leaves us little to
work with. We do know persistence exists, and that companies that sustain high returns over time
start with high returns. Operating in a good industry with above-average growth prospects and some
consumer advantage also appears correlated with persistence. Strategy experts Anita McGahan and
Michael Porter sum it up: 22
It is impossible to infer the cause of persistence in performance from the fact that persistence
occurs. Persistence may be due to fixed resources, consistent industry structure, financial
anomalies, price controls, or many other factors that endure . . . In sum, reliable inferences
about the cause of persistence cannot be generated from an analysis that only documents
whether or not persistence occurred.

Implications for Modeling
The objective of our brief tour through the world of ROIC patterns is to provide guidance for investors
building company models. More specifically, these empirical findings can help modelers avoid
common errors. Here are the main implications for modeling:
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•

Understand the results from the reference class. People who model and plan are often too
optimistic about the future because they limit their inputs to the specific task at hand and the
relevant information they have gathered for that task. The research of ROIC patterns, which has
spanned decades, provides a large and robust reference class that can inform the inputs for any
individual company. We know a small subset of companies generate persistently attractive
ROICs—levels that cannot be attributed solely to chance—but we are not clear about the
underlying causal factors. Our sense is most models assume financial performance that is unduly
favorable given the forces of chance and competition.

•

Understand the model’s hidden assumptions. The errors here tend to come in two distinct areas.
First, analysts frequently project growth, driven by sales and operating profit margins,
independent of the investment needs necessary to support that growth. As a result, both
incremental and aggregate ROICs are too high. A simple way to check for this error is to add an
ROIC line to the model. An appreciation of the degree of serial correlations in ROICs provides
perspective on how much ROICs are likely to improve or deteriorate.
The second error is with the continuing, or terminal, value in a discounted cash flow (DCF) model.
The continuing value component of a DCF captures the firm’s value for the time beyond the
explicit forecast period. Common estimates for continuing value include multiples (often of
earnings before interest, taxes, depreciation, and amortization—EBITDA) and growth in
perpetuity. In both cases, unpacking the underlying assumptions shows impossibly high future
ROICs. 23
Take, for example, a simple growth-in-perpetuity continuing value that equals NOPAT divided by
the cost of capital less growth. This assumption assumes that NOPAT can grow without
additional capital, leading to an upward drift of ROIC (see Exhibit 11). This assumption is clearly
inconsistent with the vast empirical evidence that returns mean revert.

Exhibit 11: Exposing the Hidden Assumptions Behind the Growth-in-Perpetuity
Average
ROIC

CV =

CV =

WACC

Forecast period

NOPAT
WACC – g

NOPAT
WACC

Continuing
value period

Source: Tim Koller, Marc Goedhardt, and David Wessels, Valuation: Measuring and Managing the Value of Companies, Fourth Edition (New York: John Wiley & Sons,
2005), 286. Used with permission.
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Understand the difficulty in sustaining high growth and returns. Both companies and investors
tend to be too optimistic about future growth rates. As the record shows, few companies sustain
rapid growth rates, and predicting which companies will succeed in doing so is very challenging.
Exhibit 12 illustrates this point. The distribution on the left is the actual 10-year sales growth rate
for a large sample of companies with base year revenues of $500 million, which has a mean of
about six percent. The distribution on the right is the three-year earnings forecast, which has a 13
percent mean and no negative growth rates. While earnings growth does tend to exceed sales
growth by a modest amount over time, these expected growth rates are vastly higher than what is
likely to appear. Further, as we saw earlier, there is greater persistence in sales growth rates than
in earnings growth rates.
Legg Mason Capital Management

Exhibit 12: Great Growth Expectations

10%
9%

Frequency

8%
7%

Three-year earnings growth forecast

6%
5%
4%

Ten-year actual sales

3%
2%
1%
0%
-50% -38% -26% -13% -1%

11% 23% 36%

48%

10-Year CAGR
Source: Michael J. Mauboussin, More Than You Know: Finding Financial Wisdom in Unconventional Places, Updated and Expanded (New York: Columbia Business
School Publishing, 2008), 179.

•

Understand the need to think probabilistically. One powerful benefit to the outside view is
guidance on how to think about probabilities. The data in Exhibit 5 offer an excellent starting point
by showing where companies in each of the ROIC quintiles end up. At the extremes, for instance,
we can see it is rare for really bad companies to become really good, or for great companies to
plunge to the depths, over a decade.
Here’s a way to visualize the probabilities using Exhibit 5. Assume you randomly draw a company
from the highest ROIC quintile in 1997, where the median ROIC less cost of capital spread is in
excess of 20 percent. Where will that company end up in a decade? Exhibit 13 shows the picture:
while a handful of companies earn higher economic profit spreads in the future, the center of the
distribution shifts closer to zero spreads, with a small group slipping to negative.

Exhibit 13: Great to Good
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ROIC – WACC (%)
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Time
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Source: LMCM analysis.
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•

Understand the chances of a turnaround. Investors often perceive companies generating subpar
ROICs as attractive because of the prospects for unpriced improvements. The challenge to this
strategy comes on two fronts. First, research shows low-performing companies get higher
premiums than average-performing companies, suggesting the market anticipates change for the
better. 24 Second, companies don’t often sustain recoveries.
Defining a sustained recovery as three years of above-cost-of-capital returns following two years
of below-cost returns, Credit Suisse research found that only about 30 percent of the sample
population was able to engineer a recovery. Roughly one-quarter of the companies produced a
non-sustained recovery, and the balance—just under half of the population—either saw no
turnaround or disappeared. Exhibit 14 shows these results for nearly 1,200 companies in the
technology and retail sectors.

Exhibit 14: I’ve Fallen and I Can’t Get Up

No turnaround
Nonsustained turnaround
Sustained turnaround
a
b

Technology a
(%)
45
26
29

Retail b
(%)
48
23
29

Sample of 712 companies from 1960 to 1996.
Sample of 445 companies from 1950 to 2001.

Source: HOLT and Michael J. Mauboussin, More Than You Know: Finding Financial Wisdom in Unconventional Places, Updated and Expanded (New York: Columbia
Business School Publishing, 2008), 169.

•

Understand expectations. This discussion has focused exclusively on firm performance—
fundamentals—and has purposefully avoided shareholder returns. For active investors, of course,
the objective is to find mispriced securities or situations where the expectations implied by the
stock price don’t accurately reflect the fundamental outlook. 25 A company with great fundamental
performance may earn a market rate of return if the stock price already reflects the fundamentals.
You don’t get paid for picking winners; you get paid for unearthing mispricings. Failure to
distinguish between fundamentals and expectations is common in the investment business.
One purpose of this report is to underscore the importance of embracing an inside-outside view in
model building. Modelers uninformed about broader ROIC patterns are at a marked disadvantage
to those who recognize and reflect these empirical findings in their thinking. As Daniel Kahneman
stresses, the outside view feels unnatural because it requires letting go of what you (think you)
know.
Another purpose is to highlight what we don’t know. Randomness plays a large role in the
aggregate figures, whether or not we recognize it. And while we see some companies generate
persistently superior ROICs—that is, a greater number than chance alone allows—we don’t know
precisely why their returns are so good. Most of the proposed causal explanations fall prey to the
halo effect.

***
Special thanks to Brian Lund for his valuable input throughout this project. He was crucial in all
aspects of data analysis and provided valuable comments and feedback on the report.
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Appendix A: Explanation of the Methodology
Our data came from Capital IQ. We started with the Russell 3000 (as of October 1, 2007) and narrowed the
sample by eliminating financials and companies where we didn’t have data for the full 1997 through 2006 sample
period. That left us with 1,115 non-financial companies.
Return on invested capital (ROIC) is defined as NOPAT margin x invested capital turnover, where:

NOPAT Margin

=

EBITA (1 – effective tax rate)
Sales

Invested Capital Turnover* =

Sales
(Total assets) – (current liabilities) + (short-term debt) –
(long-term investments) - (excess cash) **

* We calculate invested capital by taking an average of the end of period and beginning of period
balance sheets.
** We consider any cash above three percent of sales to be excess cash.
In the rare instances where a company had a negative NOPAT margin and negative invested capital
turnover, the product of these two figures results in a positive ROIC calculation. In such cases, we left
excess cash in the invested capital calculation, making invested capital positive and making ROIC
negative.
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Appendix B: Independent Analysis by Credit Suisse HOLT
To independently verify our results, we asked our friends at Credit Suisse HOLT to do similar analysis
using their return measure, cash flow return on investment (CFROI®). CFROI is a real (i.e., inflationadjusted), after-tax measure of economic returns. The sample, at just under 1,000 companies, is
modestly smaller than ours.
Exhibit 15 shows a pattern very similar to that of Exhibit 2. Likewise, Exhibit 16 offers results on
persistence close to those in Exhibit 5.
Exhibit 15: Median CFROI Reversion
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Source: HOLT and LMCM analysis.

Exhibit 16: CFROI Persistence
CFROI Quintile in 1997
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Source: HOLT and LMCM analysis.

CFROI® is a registered trademark in the United States and other countries (excluding the United
Kingdom) of Credit Suisse or its affiliates.
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Fat Tails and Nonlinearity
Diversity Breakdowns and Invisible Vulnerability
For he who is acquainted with the paths of nature, will more readily observe her
deviations; and, vice versa, he who has learned her deviations will be able more
accurately to describe her paths.
Francis Bacon
Novum Organum 1

The Memo Went Out
mmauboussin @ lmcm.com

If you are involved in financial markets, you have gotten the memo about fat tails
by now.
But awareness of extreme events is not enough. Thoughtful investors must
understand two interrelated aspects of the market. The first is the statistical
properties of price movements, including important deviations from the bell-shaped
distribution. Academics, risk managers, and quantitative investors have explored
this aspect extensively. Researchers recognized decades ago that the distribution
of price changes includes fat tails. 2
The second aspect, and one often overlooked or misunderstood, is the mechanism
that leads to the statistical imprint. Much of the work on the market’s statistical
properties is divorced from the propagating mechanism, while traditional theories of
market efficiency assume the mechanisms. 3 Crucially, understanding the
mechanism provides insight into how and why markets fail.
Our focus here is on nonlinearity. Many complex systems, including markets, have
critical points where small incremental condition changes lead to large-scale
effects. Researchers in both the physical and social sciences have known about
these critical points for a long time; so much so that terms like phase transition and
tipping point have slipped into our day-to-day language. Still, critical points throw a
monkey wrench into our mostly linear cause-and-effect thinking.
Critical points help explain our perpetual surprise at fat-tail events: We don’t see
them coming because the state change is much greater than the perturbation
suggests. Water does not undergo a dramatic change as it drops from 35 to 33
degrees Fahrenheit, but two degrees of additional cooling changes its state from
liquid to solid. Likewise, large changes can occur in markets without visible
manifestation in asset price change, while small additional changes can flip the
price switch.
Critical points are also important for proper counterfactual thinking. 4 For every
critical point we do see, how many were lurking but never triggered? Like water
temperature dropping to 33 degrees and again rising, there are likely many nearmisses in the markets that elude our detection.

We survey three ideas: black swans and why patterns set us up for surprise; the conditions for
crowds to be wise and the role of nonlinearity; and, finally, three examples of nonlinearity,
including a physical system, an agent-based model, and a recent market dislocation.

Don’t Feed the Turkey
Nassim Taleb uses the black swan metaphor to help popularize the fat-tail idea. He defines a
black swan as an outlier event that has an extreme impact and that humans seek to explain after
the fact. Recent market turmoil fits the definition well.
The black swan reference reflects Karl Popper’s criticism of induction. Popper’s point is that to
understand a phenomenon, we’re better off focusing on falsification than on verification. Seeing
lots of white swans doesn’t prove the theory that all swans are white, but seeing one black swan
does disprove it.
Taleb relates the story of a turkey that is fed 1,000 days in a row. 5 The feedings reinforce the
turkey’s sense of security and well-being, until one day before Thanksgiving an unexpected and
uninvited bad event occurs. All of the turkey’s experience and feedback is positive until fortune
takes a turn for the worse. Recent comments by a senior executive at one of the world’s largest
banks evoke the turkey story: “Our losses [from instruments based on U.S. subprime mortgages]
greatly exceeded the profits we made in this field over several years.” 6
Here’s the point: rising asset prices provide investors confirming evidence that their strategy is
good and everything is fine. This induction problem lulls investors into a sense of confidence, and
sets the stage for the shock when events turn down. That nonlinearity causes sudden change
only adds to the confusion.

Rivets, Redundancy, and Diversity Breakdowns
As we and others have argued, investors should recognize the market as a complex adaptive
system. Complex means there are lots of investors within the system. Adaptive means investors
change their decision rules in response to market conditions. And system means the whole is
greater than the sum of the parts—prices emerge from the interaction of the investors within it.
Complex adaptive systems are everywhere in natural and social systems.
The "wisdom of crowds" is a colloquial way of describing the market as a complex system. The
work on wisdom of crowds shows that when certain conditions are met—diversity, aggregation,
and incentives—markets tend to be efficient. Conversely, when one or more of those conditions
are violated, markets can and do become inefficient (i.e., price is no longer an unbiased reflection
of value).
For a host of social psychological and sociological reasons, diversity is the most likely condition to
be violated. Here, too, market observers have recognized the importance of diversity. 7 But what’s
essential to recognize is the relationship between diversity breakdowns and asset price
performance is nonlinear. Diversity can be on the decline as the asset price rises, which makes
the market fragile. Like a rubber band that’s stretched, the tension builds and the inevitable
snapback is often painful.
Considering the market as a complex adaptive system allows us to understand the mechanism by
which prices are set. While many questions remain unanswered, we can look to the three
conditions for guidance for how well the market is functioning. Further, we can see why most
large market moves are internal to the system (endogenous) versus external factors imposed on
the market (exogenous). Our estimate is 80 percent of the market’s largest moves in the past 60
years are attributable to endogenous activity.
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One virtue of viewing the market as a complex adaptive system is that it allows us to study similar
systems in order to draw parallels. One example is the rivet-popper hypothesis, proposed by Paul
Ehrlich. The idea is you can remove some rivets from an airplane’s wing without consequence
because the engineers designed the wing with redundance in mind. But at a certain point the
plane becomes unsafe.
Ehrlich used this metaphor to consider the removal of species from an ecosystem. While another
species may step in to serve the functional role of the extinct species, beyond a point there are
not enough species to go around, and the system collapses. As with markets, the relationship
between the species population (biodiversity) and the ecosystem performance is nonlinear. 8
We’ll now turn to three examples of nonlinearity in complex systems. We start with a physical
system and move toward today’s environment.

London Bridge Is Swaying ‘Round
On June 10, 2000, the Millennium Bridge opened to the public with great fanfare. London’s first
bridge across the Thames in over a century, it had a sleek design—the architect wanted it to look
like a “blade of light.” 9 However, when thousands of people stepped on the bridge that day, it
started to sway from side to side so much that people had to stop or hold on to the rails. Fearing
for the public’s safety, officials closed the bridge two days later and, following a retrofitting, it
reopened in February 2002.
What led to this high-profile failure? People exert a small amount of lateral excitation when they
walk. Normally, these excitations cancel out when a group crosses a bridge. However, the
Millennium Bridge initially had insufficient lateral dampeners, which allowed a little swaying when
a sufficient number of people were on the bridge. That swaying forced people to change their gait
by widening their steps, leading to greater lateral excitation and more swaying. The wobbling and
crowd synchrony emerged simultaneously. 10
The crucial insight is the existence of a critical point. Simulations show that roughly 165 people
can walk on the bridge with little impact on the wobble amplitude (see Exhibit 1). But adding just a
few more pedestrians causes the amplitude to change dramatically, especially as the feedback
between gait adjustment and wobble amplitude kicks in (see the dashed line in Exhibit 1). For the
first 165 bridge crossers, there’s little wobble and no sense of any potential hazard even though
the bridge is on the cusp of a state change.
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Exhibit 1: Simulated Outbreak of Wobbling on the Millennium Bridge

Source: Reprinted by permission from Macmillan Publishers Ltd: Nature, www.nature.com. Steven H. Strogatz, Daniel M. Abrams, Allan
McRobbie, Bruno Eckhardt, and Edward Ott, “Crowd Synchrony on the Millennium Bridge,” Nature, Vol. 483, 3, November 2005, 43.

You can imagine testing the bridge with 50, 100, or even 150 people. The harmful wobble lies in
the wait, outside of your awareness. The large-scale outcome is due to the internal workings of
the system—people walking—not from some external shock. But it is a real risk.

Secret Agent Man Reveals All
Our next example, based on the work of economist Blake LeBaron, is much closer to the real
world of markets. 11 LeBaron is a leader in creating agent-based models to analyze economic
problems, including asset pricing. These models treat the market as a complex adaptive system
with diverse agents, a well-functioning aggregation function, and proper incentives. What makes
this work so exciting is that by studying various facets of the system, we can gain insight into how
the pricing mechanism works.
LeBaron’s model has 1,000 agents, each with well-defined portfolio objectives. He provides the
agents with a menu of strategies, which evolve over time. He then lets agents trade, resulting in
an asset price. While quite simple, LeBaron’s model replicates many empirical features of real
markets, including fat-tailed return distributions, volatility patterns, and persistence.
One of the model’s most striking findings is the relationship between diversity and asset price.
The bottom panel of Exhibit 2 shows a measure of diversity—the degree of rule dispersion. Lower
dispersion means less diversity. The top panel shows the asset price.
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Exhibit 2: Crashes and Diversity

Source: Blake LeBaron, “Financial Market Efficiency in a Coevolutionary Environment,” Proceedings of the Workshop on Simulation of Social
Agents: Architectures and Institutions, Argonne National Laboratory and University of Chicago, October 2000, Argonne 2001, 33-51. Used with
permission.

Study the first 80 periods for a moment. Diversity declines steadily, even as the asset price rises.
As the asset reaches a short-term price peak, diversity is at its lowest. This is an example of
invisible vulnerability, similar to what we saw with the bridge.
LeBaron discusses how crashes happen: 12
During the run-up to a crash, population diversity falls. Agents begin to use very similar
trading strategies as their common good performance begins to self-reinforce. This
makes the population very brittle, in that a small reduction in the demand for shares could
have a strong destabilizing impact on the market. The economic mechanism here is
clear. Traders have a hard time finding anyone to sell to in a falling market since
everyone else is following very similar strategies. In the Walrasian setup used here, this
forces the price to drop by a large magnitude to clear the market. The population
homogeneity translates into a reduction in market liquidity.
LeBaron’s model captures many important themes of real-world markets. Add to this model the
use of leverage to enhance the performance of diminishing-return strategies, and the stage is set
for large-scale change. This model reveals a concrete link between diversity reduction and asset
price changes. 13
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The Pain of 2007
We’ll end our tour with a contemporary example of a market-neutral hedge fund. We selected a
market-neutral fund in large part because such funds seek to do well in any market environment
(i.e., not to be correlated with the market). Exhibit 3 shows the performance of one of these funds
for most of 2007. Visually compare Exhibit 3 with the first 100 periods in the top panel of Exhibit
2. Certainly the pattern is similar.
Exhibit 3: Performance of a Market-Neutral Fund, Summer 2007
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This process has developed numerous times in 2007, leading to some high-profile fund failures.
In reality, nothing is really unique about 2007, as we have seen similar events unfold in the past.
Here are the three central points:
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•

Avoid the problem of induction. Humans like to generalize about a system based on a
limited sample. The problem of induction reminds us that falsification serves us better
than verification. When an asset price is going up, the natural assumption is it will
continue to do so. Indeed, prosperity can breed an unhealthy sense of security.

•

Be mindful of diversity breakdowns. There is no simple way to measure the degree of
diversity in the real world. But if a large group of investors seem to all be doing well
pursuing a similar strategy, chances are there is a great deal of invisible vulnerability. We
saw this in the first quarter of 2000 when many mutual funds were strongly overweight
technology shares. More recently, it has been some quantitative trading strategies. But
diversity breakdowns do not reveal themselves a little at a time, it is closer to binary.

•

Watch for the nonlinear reaction. Critical points exist in markets as they do in most
complex systems. When diversity levels are low, small perturbations lead to outcomes
completely out of proportion with their size. Critical points are endogenous to financial
markets, and they can be enhanced through leverage and government policy.
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ROIC Patterns and Shareholder Returns
Sorting Fundamentals and Expectations
We draw two morals for our readers:
1. Obvious prospects for physical growth in a business do not translate into
obvious profits for investors.
2. The experts do not have dependable ways of selecting and concentrating on
the most promising companies in the most promising industries.
Benjamin Graham
The Intelligent Investor 1

mmauboussin @ lmcm.com

From Modeling to Making Money
Our recent piece, “Death, Taxes, and Reversion to the Mean” 2, aimed to provide
context for analysts building financial models by documenting return on invested capital
(ROIC) patterns for a large sample of companies. But the report was silent on the
question most relevant for investors: Does an understanding of ROIC patterns help with
stock picking? This piece addresses that question.
Three main points emerged from the analysis of ROIC patterns. First, analysts need to
consider the lessons of history when modeling rather than approaching each model as
unique. Analysts should view the experience of a large sample of companies as a rich
reference class. Second, the empirical evidence shows ROICs tend to revert to the
mean, a level similar to the cost of capital. Randomness plays an important role in the
mean-reversion process. Finally, some companies do deliver persistently high or low
results beyond what chance would dictate. Unfortunately, pinpointing the causes of
persistence is a challenge.
In an efficient market, stock prices are an unbiased estimate of value. Market efficiency
does not say that stock prices are always right; it only asserts that prices are not wrong
in a systematic way. For this analysis, we combined our data on ROIC patterns with
total shareholder returns to see whether there is a consistent way to generate excess
returns.

Buy the Best, Sell the Rest
Investment pros often recommend buying good businesses. So we started our total
shareholder return investigation by analyzing the returns from equal-weighted portfolios
based on 1997 ROIC quintiles (our data are from 1997 through 2006). The first quintile
represents the 20 percent of the companies with the highest ROICs, while the fifth
quintile comprises the worst-ROIC companies. Exhibit 1 shows the annual total
shareholder returns (TSR) and the combination of returns and standard deviations for
each portfolio from 1997 through 2006. Appendix A provides the full distributions. To
provide some context, the 1,000-plus companies in this sample came from the Russell
3000, which provided an 8.6 percent return during this period. Appendix B reconciles
the index’s returns with those from our sample.
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The results show that buying the best business as measured by beginning-year ROIC rank would
have yielded undistinguished returns. In fact, portfolios of the middle-quintile companies delivered
higher returns with lower standard deviations. Only the lowest-quintile portfolio generated
markedly substandard TSRs, and did so with the highest standard deviations to boot.
These figures are broadly consistent with the notion of market efficiency. The market equilibrates
shareholder returns by placing high valuations on good businesses and low valuations (although,
apparently not low enough) on bad businesses. 3 The market is generally decent at recognizing
and pricing businesses consistent with their prospects.
What if we had some sense of whether companies would realize improved, sustained, or
worsened ROICs through the measurement period? Exhibit 2 analyzes the returns based on the
combination of where companies start (1997 rank) and end (2006 rank). For example, Q1-Q1
represents the group of companies that were in the highest ROIC quintile both in 1997 and 2006.

1997 Quintile

Exhibit 2: Returns for All 1997 to 2006 Quintile Combinations

Q1
Q2
Q3
Q4
Q5

Q1
Mean St Dev
13.0% 10.2%
12.0% 7.1%
16.0% 12.8%
17.2% 12.8%
12.2% 15.0%

Q2
Mean St Dev
9.5% 10.1%
11.0% 7.3%
13.1% 8.5%
17.8% 6.0%
9.3% 11.1%

2006 Quintile
Q3
Mean St Dev
7.5%
9.5%
7.7%
6.1%
9.2%
6.5%
10.6% 8.6%
8.8%
9.8%

Q4
Mean St Dev
3.8% 10.7%
2.6% 8.7%
3.7% 9.2%
8.8% 6.1%
1.0% 17.7%

Q5
Mean St Dev
-12.5% 16.4%
-12.8% 20.5%
-10.7% 17.1%
-2.7% 19.0%
-9.8% 20.6%

Source: FactSet Research Systems Inc. and LMCM analysis.

The results are somewhat intuitive. The market rewards improvement. For instance, the
companies that started in Q4 and Q5 (lowest returns) and ended in Q1 and Q2 (highest returns)
generated TSRs in excess of 14 percent annually. You can re-create this result by studying the
bottom-left corner of Exhibit 2. Symmetrically, the market punishes worsening ROICs. Those
companies that started in Q1 and Q2 but fell to Q4 and Q5—represented in the upper-right
corner—had TSRs of -4.7 percent.
Companies that defy the powerful force of mean reversion and sustain either good or poor
performance also deliver noteworthy TSRs. To illustrate, the companies that started and ended in
Q1 and Q2 enjoyed TSRs of 11.4 percent. Those companies that were in Q4 and Q5 at both the
beginning and the end of the period suffered TSRs of -0.7 percent.
Finally, there are clear TSR implications for companies that sustain unusually good or poor ROIC
performance. The small sample that remained in Q1 throughout the decade, which was less than
four percent of the total population, delivered TSRs of 15.7 percent, close to twice the index
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average. In contrast, the 27 companies lodged in Q5 throughout the period badly lagged the
index, suffering TSRs of -17.6 percent.
This analysis suggests a simple commonality in extreme returns: expectations for future ROICs
were mispriced. Central to exploiting this opportunity is an ability to correctly anticipate a
company’s future competitive position that is better or worse than what today’s price implies.
Unfortunately, there is little evidence to show investors can do this in a systematic fashion. But
the ROIC analysis underscores the significance of competitive strategy analysis for long-term
shareholders. 4

Investing with a Crystal Ball
We saw that simply buying the companies with the highest ROICs in 1997 did not lead to
remarkable TSRs. But what if we had been able to know, way back in 1997, which companies
would end up in each of the quintiles in 2006? This crystal-ball knowledge would have been as
lucrative as it was implausible. 5
Exhibit 3 shows the figures: TSRs follow the ROIC quintiles right down the line. Appendix A
shows the TSR distributions for each of the quintiles. The most straightforward interpretation of
this result is the market expects the ROIC for any individual company to mean-revert, so it is
surprised (versus initial expectations) if companies do much better or worse than average.
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Exhibit 3: The Returns on Foresight Is Great—and Implausible
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As the prior report stressed, ROIC outcomes over time combine skill and luck. Really good results
combine good skill and good luck, while really bad results reflect the opposite. As luck is
randomly distributed, results tend to mean-revert as competitive forces undermine corporate skill
and good luck dissipates. So an ability to anticipate which companies end up in each quintile
requires understanding competitive dynamics and reckoning for luck’s substantial role.

Growth: What Is It Good For?
Earnings-per-share growth remains the focal point of corporate financial disclosure. 6 This
persists in spite of the loose relationship between earnings growth and value creation as well as
the long-standing admonishment from leading investors. Consider Warren Buffett’s comments
from his 1979 letter to shareholders: 7
The primary test of managerial economic performance is the achievement of a high
earnings rate on equity capital employed and not the achievement of consistent gains in
earnings per share. In our view, many businesses would be better understood by their
shareholder owners, as well as the general public, if managements and financial analysts
modified the primary emphasis they place upon earnings per share, and upon yearly
changes in that figure.
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Earnings growth only creates shareholder value if a company generates returns in excess of the
cost of capital. So companies can grow earnings while destroying value for shareholders. Indeed,
an alarming percentage of executives readily concede they are willing to trade off higher earnings
for lower shareholder value when the two come into conflict. 8
Exhibit 4 combines the earnings growth of each of the beginning/ending ROIC quintiles with
TSRs. The exhibit shows the correlation is not only weak, but actually negative (i.e., more rapid
growth is associated with lower TSRs). So earnings growth in isolation of sufficient value-creating
returns is not shareholder enriching.
Exhibit 4: Growth and Shareholder Returns Don’t Always Go Together
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Source: FactSet Research Systems Inc. and LMCM analysis.

Finally, academic research shows there is very low predictability for long-term earnings growth. 9
So even in cases where an analyst successfully anticipates future ROIC levels—itself difficult to
predict beyond chance—the likelihood of being able to combine returns and growth at a
reasonable price is low.

Business Model: High Margins and Shareholder Returns
One important metric of competitive advantage is sustained ROIC that is above average and in
excess of the cost of capital. There are two generic strategies for achieving competitive
advantage: differentiation and low-cost production. Differentiation is often associated with high
operating income margins, while low-cost production is linked to high invested capital turnover.
To test these generic strategies, we selected the companies that fell in the top quintiles over the
full decade based on these measures, and analyzed their TSRs. Based on this sample,
sustaining high margins is more value-creating than rapid invested capital turnover. The highmargin group enjoyed an 11.6 percent TSR, about 300 basis points higher than the index
average, while the high-turnover group failed to match the index, earning a 7.7 percent TSR. Not
surprising, the companies that intersected both quintiles earned 13.8 percent returns, handily
beating the index.
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Summary
Taken together, the prior report on ROIC patterns and this analysis of ROIC and TSRs
underscore how difficult it is for companies to achieve long-term superior financial performance
as well as how hard it is to benefit from changing ROIC patterns. Here are some of the main
conclusions from this analysis:

Page 5

•

Simply buying a portfolio of good, or bad, businesses is not a prescription for excess
shareholder returns.

•

There is a huge payoff for correctly anticipating changes in ROIC. Unfortunately, there
appears to be no simple, systematic way to predict future, unanticipated ROICs.

•

Growth by itself does not correlate with value creation. Companies must combine growth
and sufficient ROICs in order to create shareholder value.

•

Companies that sustain high operating profit margins do deliver excess returns over time.
In contrast, maintaining high invested capital turnover ratios does not appear to be linked
to above-average returns.

•

The markets do a reasonable job equilibrating returns by placing higher valuations on
good businesses than on bad businesses (as measured by ROIC). Still, deciphering the
difference between fundamentals and expectations is an investor’s prime task.
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Appendix A: Distributions of Returns
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Return distributions: Q1-Q5 based on 1997 ranking (Source: FactSet Research Systems Inc. and LMCM analysis.)
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Return Distributions for All Quintile to Quintile Pairings (Source: FactSet Research Systems Inc. and LMCM analysis.)
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Return distributions: Q1-Q5 based on 2006 ranking (Source: FactSet Research Systems Inc. and LMCM analysis.)
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Appendix B: Explaining the Difference in Returns Between Our Sample and the
Russell 3000
The disparity in returns between the Russell 3000 and our sample likely stems from three factors: 10
1. Sample members/constituency
The Russell 3000 is market-cap-weighted, whereas our portfolios (the quintiles) are equalweighted. The Russell 3000 is the largest 3000 companies from the Russell 3000E, a broad U.S.
index containing the largest 4,000 companies incorporated in the U.S. and its territories.
Therefore, companies that continue to grow in size are likely to remain in the Russell 3000, while
companies that shrink could be dropped (if they fall below the 3000 threshold). These companies
are not removed from our sample (a static 1,115 companies). Our continued inclusion of these
laggards might explain some of the underperformance of our sample.
2. Survivorship bias
Other primary vehicle changes in the index are acquisition/mergers, delistings, and spin-offs.
Because we limited our list of companies to those that existed for the full sample period, by
nature our sample would not have included companies that were acquired/merged, delisted, or
spun-off.
That the Russell 3000 is revised periodically to incorporate these changes could explain some of
the disparity in returns. For instance, survivorship bias could actually have biased our returns
upward, as our sample excluded failed companies. On the other hand, excluding companies that
were acquired (usually bought with a premium) may have negatively biased our returns.
3. Financial services sector
Our report does not include the financial sector, which greatly outperformed the rest of the index
during the sample period.
Total return CAGR 12/31/96-12/31/06:
Russell 3000 (RAY):
Russell 3000 Financial Services (R3FINL):

8.6%
13.1%

The Russell 3000 Index has a market cap of $16.7 trillion and the Financial Services component
has a market cap of $3.1 trillion, or approximately 19 percent of the total index (as of 1/3/08).
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The Sociology of Markets
Michael J. Mauboussin
I have titled this presentation “The Sociology of
Markets” to express the idea that the rise and fall
of financial institutions leave an indelible imprint
on asset prices. I will expand on this conclusion
by breaking the discussion into three parts.
First, I will ask the question, Do financial
institutions matter? Interestingly, the theoretical
answer is no, but of course, I will argue that the
practical answer is yes. Second, I will provide
three specific case studies to show how institutions have mattered in the past. Finally, and I
think most importantly, I will consider where we
might go from here—that is, where the money
flows are, what the incentives look like, and what
those two things may mean for future asset prices.

Do Financial Institutions
Matter?

Putting It in Context
What triggered you to write this
piece? And how do you think it
should be helpful to professional investment practitioners?
Classic finance theory suggests
that the demand curve for stocks
is nearly horizontal, and hence
financial institutions do not
matter. But what we observe
from the real world is that
demand curves are downward
sloping and that institutions do
matter. This assertion is backed
by three case studies, each of
which shows that demand by a
specific group of institutions
(large mutual fund companies,
Asian central banks, and hedge
funds) had an impact on asset
returns and valuation.
This article is helpful for

investors because it underscores
In Franklin Allen’s presidential address to the
the importance of understandAmerican Finance Association in 2001, he
ing who has the money, how
pointed out what he thought was a puzzling
their incentives drive where
they invest, and what that
dichotomy: In corporate finance, the idea of
means for asset prices. Classic
agency theory is well understood and has been
theory overlooks this very
explored quite extensively for about 75 years,
real-world consideration.
beginning with Berle and Means (1932) and
certainly well codified with Jensen and Meckling (1976). Yet, agency theory
is nearly absent in asset-pricing theory. Although a few recent papers have
been written on the topic (Allen 2001; Cornell and Roll 2005), they are
overwhelmed by the number of papers that assume away the role of institutions
and asset pricing.

This presentation comes from the Next Generation Asset Management conference held in
Washington, DC, on 12–13 June 2008.
Reprinted with permission from CFA Institute Conference Proceedings Quarterly, vol. 26, no. 1 (March
2009):21–28.

©2009 CFA Institute
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Importantly, a handful of individuals, including John Bogle, Charles Ellis,
and David Swensen, have been vocal in pointing out that agents, professional
money managers and others, have incentives that may have led to some
questionable behaviors, but to the best of my knowledge, none of them has
discussed specifically the role and implications of agents on asset pricing.
So, the question is: Why haven’t financial institutions and related agency
cost issues been central to asset-pricing theory? Several very good reasons can be
found. The first reason is that until fairly recently, no principal–agent problem
existed. As recently as 1980, individuals owned almost three-quarters of all stocks
in the United States. Only recently have institutions come to own a majority of
that asset class. When asset-pricing theory was being developed in the 1950s
and 1960s, individuals absolutely dominated agents. Agency theory was not in
the asset-pricing models because agents basically were not in the picture.
The existence of efficient markets, or the acceptance of the efficient market
hypothesis (EMH), can be explained in two standard ways. The first is mean–
variance efficiency. Rational investors understand their preferences and the
distribution of asset prices. They rationally trade off risk and reward. Most
academics and practitioners, however, do not strictly believe the assumptions
of the EMH, so the second way to explain it is to recognize the absence of
arbitrage opportunities, which allows one to relax the assumption of investor
rationality. All that is really needed to achieve market efficiency is a handful of
smart arbitrageurs who can find price-to-value gaps and then close those gaps
and generate some small returns in the process. But it is believed that the
benefits they enjoy are roughly equal to the costs they incur.
Both of these approaches lead to efficient asset pricing. Almost all the
literature in asset pricing—the capital asset pricing model, Black–Scholes
options pricing, the Modigliani and Miller invariance proposition—uses one
or the other of these approaches as a foundation for their arguments. And note
that under these models, agents do not matter.
But times change. First, agency theory is relevant because agents now
control the market, and not surprisingly, agents have very different incentives
in many cases from the ones the principals have. And because the investment
management business is close to a zero-sum game, the more the agent extracts,
the lower the return for the principal. Second, as is well known, a number of
challenges have been raised against classical theory, some going so far as to
question the practical usefulness of some of these approaches.
Taken together, these two factors argue that financial institutions absolutely do matter, just as Allen argued in his speech in 2001. As a result, one
needs to understand where the money is, who will invest it, and what the
incentives look like all around.
156

Behavioral Finance and Investment Management

RF Wood_Behavioral Finance_122010.book Page 157 Wednesday, December 15, 2010 10:31 AM

Social Pressure

Case Studies
Before I delve into the case studies, I need to spend a moment on theory. One
of the crucial implications of mean–variance analysis and the absence of
arbitrage opportunities is a nearly horizontal demand curve for stocks. The
rationale is very straightforward from a theoretical perspective: For a stock, price
equals the present value of future cash flows. If price deviates from that value,
arbitrageurs will step in and bring it back into line. In the real world, however,
demand curves are downward sloping. The key point is that if demand curves
are downward sloping, then demand shocks will change asset prices. In fact,
importantly, they may lead to asset prices that are different from the present
value of future cash flows.
Case 1. The first case study is the story of large institutions and largecapitalization stocks. Early 1980s research showed that from 1926 to 1979,
small-cap stocks outperformed large-cap stocks by about 400 bps annually
(Banz 1981). This was the first in-depth research showing that small caps
outperformed large caps. This finding, of course, did not hold for the 1980s or
the 1990s; large-cap stocks trounced small-cap stocks during those two decades.
Gompers and Metrick (2001) noted a large increase of flows into mutual funds
beginning in the early to mid-1980s. Between 1980 and 2000, large institutions
effectively doubled their market share.
How did the large institutions invest the money? Not surprisingly, they
showed a preference for large-cap stocks that were liquid. In addition, largecap stocks were cheap in the early 1980s. Large institutions realized that
investment management is a scalable business. In fact, estimates suggest that
large fund groups have expense-to-asset ratios that are roughly 40 percent lower
than those of smaller funds. Gompers and Metrick argued that these institutions created a demand shock that, combined with this downward-sloping
demand curve for stocks, drove the prices of large-cap stocks higher. For the
20 years ended 1999, large-cap stocks outperformed small-cap stocks by about
430 bps (17.6 percent versus 13.3 percent) annually. The Gompers and Metrick
analysis suggests that up to 230 bps of that outperformance is attributable to
that flow into large institutions.
Not surprisingly, this asset price performance also had very clear implications for valuation. The forward P/E for the large-cap-dominated S&P 500
Index ended the 1990s at a multiple roughly four times higher than where it
started in 1980 and more than two times the average multiple over that same
period, as shown in Figure 1. Said differently, a substantial part of the total
return of large caps in the 1980s and 1990s is attributable to multiple expansion.
Behavioral Finance and Investment Management
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Figure 1. Value Line Median and S&P 500 Forward P/E, 1980–2000
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Sources: Based on data from Value Line, Standard & Poor’s, and Raymond James & Associates.

Meanwhile, the small- and mid-cap universe, represented in the figure by
the Value Line median multiple, ended the two decades with a P/E multiple
about 30–40 percent higher than where it started, which is not bad but certainly
is not as dramatic as for large caps. At the peak of the NASDAQ in March
2000, the S&P 500 forward-looking multiple was about 26, but the Value Line
median P/E in March 2000 was just 12.7. Thus, of the 1,700 Value Line
companies with earnings, about 850 companies had a multiple of 12.7 or lower.
At that point, it was truly a tale of two markets.
Case 2. If the 1980s and 1990s were the decades of the mutual fund, the
2000s have certainly been the decade of the hedge fund. Hedge fund assets have
exploded from about a half trillion dollars in the year 2000 to nearly $2 trillion
today. And because hedge funds use leverage, their purchasing power is quite
a bit larger than the assets under management may suggest. In fact, some
158
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estimates suggest the aggregate purchasing power of hedge funds today is close
to $6 trillion. To provide some sense of the purchasing power of hedge funds,
consider that they represent only about 3 percent of global equity assets but
about 30–40 percent of the trading volume of the average Wall Street trading
desk. To be clear, not all this capital is dedicated to equities. Still, equities
represent a very large, if not the largest, component of hedge fund assets.
Seeing the large-cap/small-cap valuation disparity in 2000, and being
generally much smaller than large institutions, hedge funds gravitated toward
the logical part of the market for them, small- and mid-cap stocks. As shown
in Panel A of Figure 2, hedge funds have a much higher percentage of their
assets in small- to mid-cap stocks than mutual funds do. Furthermore, as Panel
B shows, hedge funds have a much smaller percentage of their assets under
management in large-cap stocks than mutual funds do. So, the hedge fund move
into small caps again created a meaningful demand shock for that group, paving
the way for small-cap returns. Indeed, small caps have trounced large caps in
the 2000s, providing 710 bps (8.8 percent versus 1.7 percent) of annual
outperformance. Estimates suggest that roughly one-third of that outperformance, or 250 bps, is attributable to hedge fund demand.
Once again, one can see a large demand increase leaving its footprint on
valuation. After spending the vast majority of the time in the 1980s and 1990s
at a P/E multiple less than that of the S&P 500, the Value Line P/E now has
risen consistently above the S&P 500 since 2003. The massive valuation
Figure 2. Aggregate Assets for Hedge Funds and Mutual Funds, 2001
and 2008
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B. Large-Cap Stocks
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disparity of March 2000 is certainly a distant memory at this point. Where we
go from here, of course, would be anybody’s guess, but it is probably fair to say
that the market for large-cap stocks has atoned for its valuation sins of the late
1990s by delivering, in this decade, returns below the returns on T-bills.
Case 3. This last case study is from the world of fixed income and
addresses Alan Greenspan’s interest rate conundrum. During the 2003–04
period, as the U.S. Federal Reserve was raising short-term rates, long-term
interest rates went down. So, the question was: Why did long-term rates come
down as short-term rates were going up? The answer again is demand. The
source of that demand was foreign central banks, most notably from Asia, and
in particular from China. At that time, China followed a mercantilist strategy,
which typically has three components. One is a strong export strategy, which
resulted in large trade deficits with the United States. The second aspect is a
pegged and undervalued currency. The third is low-cost labor. So, a natural
outgrowth of China’s policy was a surge in foreign exchange reserves, as shown
in Figure 3. As can be seen, Chinese foreign exchange reserves nearly doubled
from 2001 to 2003 and effectively doubled again from 2003 to 2005. In fact,
from 2005 to mid-2008, they have effectively doubled once again, to about
US$1.5 trillion.
Figure 3. Chinese Foreign Exchange Reserves, 1995–2005
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China is not the only country in this story, but it is the most significant
one. The Chinese government and others invested in U.S. Treasuries to manage
foreign exchange risk and to shelter against shocks. This demand was not
insignificant. Foreign ownership of U.S. Treasuries basically doubled from
US$1 trillion in 2001 to US$2 trillion at the end of 2005. Put differently, foreign
ownership of U.S. debt rose from 17 percent in 2001 to about 25 percent in
2005. Although this analysis is not without controversy, it has been estimated
that strong foreign demand dampened the yield on the 10-year Treasury note
by 50–150 bps. In the absence of that large demand, instead of the 4.1 percent
yield that prevailed in the spring of 2005, it would have been between 4.6 and
5.6 percent—once again a very material impact that also played a central role
in encouraging leverage in the United States.
Summary. The same pattern can be seen in every one of these cases.
First, a certain set of conditions creates a flow of money. Second, the beneficiaries of those flows have incentives to invest that money in a certain way.
Third, the money and the incentives combine to create a demand shock, which
finally leads to asset price performance and, in many cases, asset price revaluation. Although none of these case studies included commodities, this approach
is a reasonable way to assess the activity in the commodity markets as well.

Where Do We Go from Here?
In October 2007, the McKinsey Global Institute published a fascinating
report titled “The New Power Brokers” (Farrell, Lund, Gerlemann, and
Seeburger). That report quite logically points to four power brokers. Two of
them—Asian central banks and holders of petrodollars—can be thought of as
sources of capital, and two others—hedge funds and private equity—as agents
or intermediaries that will invest the money. How big a factor might these
power brokers be?
I will start with the sources of capital. Asian central banks today represent
more than US$4 trillion of capital, with China and Japan representing the
majority of that total. Estimates suggest this sum will swell to US$5 trillion to
US$7 trillion in the next five years, depending on what scenario unfolds. The
petrodollar inflows are even more impressive. From its current US$4.5 trillion
base, forecasts suggest these assets may surge to US$6 trillion to US$8 trillion
over the next five years. The bulk of that change, not surprisingly, will flow to
Gulf countries, such as Saudi Arabia and Kuwait, but other countries, such as
Norway and Russia, will be large beneficiaries as well. Currently, the United
States sends US$1 billion a day overseas to pay for petroleum.
Behavioral Finance and Investment Management
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Who will invest this money? McKinsey points to continued growth in
hedge funds and private equity. Hedge funds currently have about US$1.9
trillion of assets under management. Projections suggest that this amount will
grow to US$3.5 trillion to US$4.5 trillion in the next five years. Private equity
today is much smaller, about US$700 billion, but estimates here call for a
doubling or perhaps even a tripling of assets under management over the next
five years. Also, both hedge funds and private equity use a substantial amount
of leverage, which will amplify their impact.
Even if the current account surpluses of Asian economies moderate, which
many economists anticipate, reserves will continue to grow. Although Asian
central banks have historically invested quite conservatively, evidence suggests
that Asian governments are starting to seek much higher returns. This shift in
asset appetite could have very important implications for markets. In his book
When Markets Collide, El-Erian (2008) describes a four-step process for countries as they evolve. The first phase is what the author calls “benign neglect,”
which suggests that most countries are slow to recognize the change in their
external accounts. But in phase two, what he calls “sterilization,” countries start
to realize that they have this money and elect to invest it in safe assets to manage
their exchange rate risk and protect against shocks. This mentality has translated into buying high-quality securities, such as U.S. Treasuries.
Step three is what he calls “liability and asset management,” which takes
some of these excess reserves and invests them in riskier assets or uses them to
refinance government debt on more favorable terms. The final step is what he
calls “embracing change,” which encourages more domestic demand. Large
Asian central banks are probably somewhere between stage two, the sterilization phase, and stage three, the liability and asset management phase, right
now. But each transition will have a big impact on world markets.
Naturally, the petrodollar flow story hinges largely on the price of oil, and
under almost any price scenario, the dollar sums are very large. According to
McKinsey’s calculations, US$70 a barrel roughly equals US$3 trillion of petrodollars available to be invested over the next five years. At US$90 a barrel, that
figure rises to US$4 trillion. Every additional US$20 a barrel change is roughly
another US$250 billion in annual net capital inflows. Although predicting the
price of oil is extremely difficult, as the last few years have shown, it is hard to
see a scenario over the next 5–10 years in which petrodollar capital flows will
not be extremely material to the world.
An important item to consider at this point is the return demands of U.S.
pension funds. Many large corporations try to strike a balance between provisioning for their future liabilities and maximizing short-term earnings. But
when the provisioning and the short-term earnings meet head to head, it is
often the provisioning that loses. In his 2007 letter to shareholders, Warren
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Buffett noted that the 363 S&P 500 companies with pension funds had about
an 8 percent rate of return assumption for those funds. With 28 percent of their
assets invested in cash or fixed income with an estimated 5 percent rate of return,
the other 72 percent has to earn a 9 percent rate of return to get to the overall
8 percent return assumption. Not surprisingly, this dynamic has led to a
meaningful move into alternatives, including hedge funds, private equity, and
most recently, commodities. Rightly or wrongly, many pension managers are
looking to these alternatives to help solve their liability problem. Many pension
funds expect high—in some cases, double-digit—returns from some of these
alternative asset classes. According to a Greenwich Associates survey, roughly
45 percent of pension funds indicate that they expect to substantially increase
their asset allocation to hedge funds and private equity. At the same time, about
20 percent expect to substantially decrease their allocation to U.S. equities and
about 10 percent expect to substantially decrease their fixed-income allocation.
As I mentioned earlier, evidence clearly shows that both central banks and
petrodollar countries are shifting away from conservative investments and
moving toward more risky assets. These funds are going to be big enough to
move the needle. Sovereign wealth funds today are estimated to be US$3.7
trillion, and some projections suggest they could get as large as US$12 trillion
by the year 2015. Also, U.S. pension funds seem to be looking for higher returns
to satisfy their liabilities. One could argue that hedge funds and private equity
stand to benefit from these trends.
What does all this mean for asset prices? Following is a concrete estimate
of the impact that sovereign wealth funds may have. Morgan Stanley economists Miles and Jen (2007) argued that as sovereign wealth funds shift their
asset allocation away from bonds more toward equity, they are going to express
lower risk aversion (i.e., be more tolerant of risk). This lower risk aversion will
dampen the equity risk premium and ultimately increase valuation multiples.
If true, this analysis suggests an upward repricing and would be fairly constructive for global equities.
What about the intermediaries? Although the lure of hedge funds is
certainly undeniable, it remains to be seen whether they will deliver the marketbeating returns that investors want. After all, there are about 7,500 hedge funds.
And because of the rapid growth in assets under management, concentration
has increased. Estimates suggest that the top 100 funds today control 70 percent
of the assets, up from 55 percent of the assets just a few years ago. Concentration
also forces the large funds to invest more heavily in large-cap stocks. As a result,
they may look more like the market, be more correlated with the S&P 500, and
as a result, not achieve the return objectives they set out to reach. In private
equity, currently, the buyout business has, of course, quieted greatly since the
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credit crisis started. But these firms are still capital rich and will certainly be
opportunistic, as evidenced by the number of distressed funds being started.
Another aspect of opportunism is the recognition that it is a very big world
out there. Although the United States still has a dominant share of the global
equity market, most economists believe that the U.S. share will decline in years
to come. In this context, I recommend Zakaria’s book The Post American World
(2008). His argument is not that the United States is in decline but, rather, that
the rest of the world is in ascent, which is a very different dynamic. Jeremy
Siegel’s (2008) work, as shown in Figure 4, suggests that the United States will
dip well below 20 percent of the global equity market cap by the middle of the
century and China and the rest of the world will grow sharply.
In thinking about where future returns may come from, it is instructive to
look at recent performance, shown in Figure 5. For return data, mean reversion
is the concept that asset classes that are in vogue, that have fared well recently,
will tend to cool and those that are unloved, that have been sluggish, will tend
to do better over time. This figure shows 10 years of returns in a few selected
asset classes. The globalization theme is evident, as seen in the returns of
emerging markets and commodities. At the same time, the excesses of the 1990s
put a damper on the returns of U.S. large-cap equities. The combination of
large pools of capital to be invested, a growing appetite for risk, and a greater
concentration in the favored investment vehicles (hedge funds and private
equity) suggests that the future for large-cap equities could be brighter.

Conclusion
First, financial institutions/agents do matter. Interestingly, this reality has not
seeped into the asset-pricing literature yet, which is a divergence between the
real world and theory.
Second, new power brokers are emerging. Intellectually, most people know
this, but the numbers are probably bigger than they realize. The foundation is
clearly in place for the Asian central banks and petrodollar pools to play a major
role in markets, at least for the next three to five years.
Third, money flows can alter asset prices. Demand curves, unlike in theory,
are not horizontal for equities, as my examples showed. This perspective may
also be relevant for today’s commodity markets given the increasing role of
indexing in commodity markets.
Finally, I will conclude with the key point of the sociology of markets:
Follow the money and consider the role of incentives.
Michael J. Mauboussin is a chief investment strategist at Legg Mason
Capital Management, Baltimore.
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Figure 4. Characteristics of World Equity,
2007 and 2050
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Figure 5. Annual Return by Asset Class, 1998–2007
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Question and Answer Session
Michael J. Mauboussin
Question: How will these institutional flows play out?
Mauboussin: The problem is that it gets very crowded very fast. The most
applicable example today is commodities. Demand growth in the rest of the
world has led to legitimately higher prices. At the same time, studies have
supported investing in commodities as an asset class because of their attractive
and uncorrelated returns. But the conditions that prevailed in the past in
commodity markets (such as the backwardation in market prices) are not the
conditions that prevail today. Instead, speculators have been an important
reason for the price swings in commodities, in general, and oil, in particular.
The problem is that markets tend to be efficient when there is a diversity
of opinion operating. When diversity breaks down, markets become inefficient. I think it would be fair to say we have diversity breakdowns in some
commodity markets.
Question: How “smartly” do you think sovereign wealth funds are being run?
Mauboussin: I suspect that the managers of sovereign wealth funds are
following a learning curve. At present, I believe there is a wide range of
sophistication in sovereign wealth fund managers. In many respects, it is not
unlike winning the lottery. In a short time, one goes from modest resources to
an abundance of them. As a result, most do not have a premeditated game plan
for how to proceed.
Question: What are the implications for stock pickers if stocks are not fairly
priced based on their fundamentals?
Mauboussin: I believe that over long periods of time, stock markets are
basically efficient. But for markets to be efficient, there must be diversity of
opinion and properly functioning incentives. If this is not the case, markets can
be mispriced for substantial periods of time, perhaps even years, before fundamentals come back into line.
The only answer I can offer is to maintain a long-term orientation without
too much leverage, and have a lot of patience. Ultimately, I believe that price
and value tend to converge.
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The “T” Theory
 The




best in all probabilistic fields

Focus on process versus outcome
Always try to have the odds in their favor
Understand the role of time

 The

best have more in common with one
another than they do with the average
participant in their field

3

Decision Making for Investors

Process Versus Outcome

4



In any probabilistic situation, you must develop a
disciplined and economic process



You must recognize that even an excellent
process will yield bad results some of the time



The investment community—largely reflecting
incentives—now seems too focused on outcomes
and not enough on process
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Process Versus Outcome
Outcome

Process Used to Make the Decision

Good
Bad

Good

Bad

Deserved Success
Dumb Luck

Bad Break
Poetic Justice

Try not to confuse outcomes and process

Source: J. Edward Russo and Paul J.H. Schoemaker, Winning Decisions (New York: Doubleday, 2002), 5.
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Process Versus Outcome

Any time you make a bet with the best of it,
where the odds are in your favor, you have
earned something on that bet, 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.
David Sklansky, The Theory of Poker, 4th ed.
(Henderson, NV: Two Plus Two Publishing, 1999), 10.
www.expertpokeradvice.com
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Process Versus Outcome

Any individual decisions can be badly
thought through, and yet be successful, or
exceedingly well thought through, but be
unsuccessful, because 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.
Robert Rubin,
Harvard Commencement Address, 2001.

http://www.treasury.gov/press/releases/images/pr4262ls.jpg
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Asset prices reflect a set of expectations
Investors must understand those expectations
Expectations are analogous to the odds—and the
goal of the process is finding mispricings
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 price
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Odds In Your Favor

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.
Steven Crist, “Crist on Value,” in Beyer, et al., Bet with the Best
(New York: Daily Racing Form Press, 2001), 64.
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http://www.thoughtleaderforum.com

Odds In Your Favor

I defined variant perception as holding a
well-founded view that was meaningfully
different from the market consensus . . .
Understanding market expectation was at
least as important as, and often different
from, the fundamental knowledge.
Michael Steinhardt, No Bull: My Life in and Out of Markets
(New York: John Wiley & Sons, 2001), 129.

http://www.bloomberg.com/apps/news?pid=20601093&refer=home&sid=aXv9RI2Ful7w
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Because investing is about probabilities, the shortterm does not distinguish between good and poor
processes
A quality process has a long-term focus
The investment community’s short-term focus is
costly, and undermines a quality long-term
process
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The Role Of Time

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 fivegame 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.
Michael Lewis, Moneyball: The Art of Winning an Unfair Game
(New York: W.W. Norton & Company, 2003), 274.

http://www.nytimes.com/2006/10/05/books/05masl.html
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The Role Of Time

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.
Amarillo Slim, Amarillo Slim in a World of Fat People
(New York: Harper Collins, 2003), 101.

13

Decision Making for Investors

The Role Of Time
Time arbitrage
100

20 Trials

90

90

80

80

Percentage of Heads

Percentage of Heads

100

70
60
50
40
30
20

70
60
50
40
30
20

10

10

0

0
0

2

4

6

8

10

12

Number of Trials

14

16

18

20

100 Trials

0

10

20

30

40

50

60

70

Number of Trials

Source: Michael J. Mauboussin, “Capital Ideas Revisited Part II,” Mauboussin on Strategy, Legg Mason Capital Management, May 20, 2005.

14

Decision Making for Investors

80

90

100

From Theory To Practice
 Principles



15

of expected value

How do you set probabilities?
How do you consider outcomes?
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Expected Value

Expected value is the weighted average
value for a distribution of possible outcomes

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.
Warren E. Buffett
Berkshire Hathaway Annual Meeting, 1989.
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http://blogs.abcnews.com/theblotter/2006/06/lunch_with_warr.html

Expected Value
Risk versus uncertainty
Risk – we don’t know the outcome,
but we know what the underlying
distribution looks like


incorporates the element of
loss/harm

Uncertainty – we don’t know the
outcome, and we don’t know what the
underlying distribution looks like


need not incorporate loss/harm
Source: http://www.lib.utk.edu/outreach/about/hall_fame/knight.html

Source: Frank H. Knight, Risk, Uncertainty, and Profit (Boston: Houghton and Mifflin, 1921).
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How To Think About Probabilities
Three ways to set probability
1. Degrees of belief



Subjective probabilities
Satisfy probability laws

2. Propensity



Reflect properties of object or system
Roll of a die: one-in-six probability

3. Frequencies


Large sample of appropriate reference class



Finance community largely in this camp

Source: Gerd Gigerenzer, Calculated Risks (New York: Simon & Schuster, 2002), 26-28.
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How To Think About Probabilities
Beware of nonstationarity
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.
Bradford Cornell, The Equity Risk Premium
(New York: John Wiley & Sons, 1999), 45-46.

Multiples are probably nonstationary
http://www.hss.caltech.edu/~bcornell/RESEARCH.htm
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How To Think About Outcomes

Frequency Distribution of S&P 500 Daily Returns
January 1978 – December 2007

Frequency Difference: Normal Versus Actual Daily Returns
January 1978 – December 2007
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Frequency Versus Magnitude
Frequency (probability) and
magnitude (outcome) both matter
Good probability, bad expected value
Probability
70%
30%
100%

Outcome

Weighted Value

+1 %

+0.7%

-10

-3.0
-2.3%

Bad probability, good expected value
Probability
70%
30%
100%
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Outcome
-1 %
+10

Weighted Value
-0.7%
+3.0
+2.3%

Why We Are Suboptimal
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Behavioral finance pitfall

Result

Overconfidence

Outcome range too narrow

Anchoring and adjustment

Anchor on past event or trend

Framing effect

Sell winners and hold losers

Confirmation trap

Seek confirming information and
dismiss or discount disconfirming
information
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The Power of the Situation

Brain-Damaged Patients

Source: Michael J. Mauboussin, “Aver and Aversion,” Mauboussin on Strategy, Legg Mason Capital Management,
August 9, 2005; Baba Shiv, George Loewenstein, Antoine Bechara, Hanna Damasio, and Antonio R. Damasio,
“Investment Behavior and the Negative Side of Emotion,” Psychological Science, Volume 16, Number 6, 435-439.
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The Power of the Situation
The Lucifer Effect

24

Source: www.prisonexp.org. Used by permission.
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The Power of the Situation

The Halo Effect
T-2

T+2

Category 1

+42.7%

+4.2%

Category 5

-34.6%

+12.4%

Tom Arnold, John H. Earl, Jr., and David S. North, “Are Cover Stories Effective Contrarian
Indicators?” Financial Analysts Journal, Volume 63 • Number 2, 2007, 73-75.
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Source: http://sds.hss.cmu.edu/media/pdfs/Loewenstein/shivetal_InvestmentBehavior.pdf.

How Can We Benefit?


26

Look for diversity breakdowns


We often make decisions by observing others



Imitation has a bad name in investing but is common in
everyday life



Information cascades―a reasoned or arbitrary decision by
one individual triggers action by many
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Social Psychology

Solomon Asch’s study
of social conformity
X

A

B

C

Source: LMCM.

Source: www.web.lemoyne.edu/~hevern/psy101_04F/psy101graphics/aschconform.jpg.
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Social Psychology

Asch wondered...
is it a distortion of:
Judgment?
Action?

Perception?

Source: Sandra Blakeslee, “What Other People Say May Change What
You See,” New York Times Online, June 28, 2005.
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Neuroscience

Greg Berns
“We like to think that
seeing is believing,
but seeing is believing
what the group tells
you to believe.”

Source: Reprinted from Biological Psychiatry, Gregory S. Berns, Jonathan Chappelow, Caroline F. Zink, Giuseppe Pagnoni, Megan Martin-Skurski, and Jim Richards,
“Neurobiological Correlates of Social Conformity and Independence During Mental Rotation,” June 22, 2005, with permission from Society of Biological Psychiatry.

29

Decision Making for Investors

Takeaways
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Investing is a probabilistic exercise
Expected value is the proper way to think about
stocks
There are many pitfalls in objectively assessing
probabilities and outcomes
We need to practice mental discipline or else
we’ll lose long-term to someone who is practicing
that discipline
Markets periodically go to excesses

Decision Making for Investors

Professor Shyam Sunder
October 15, 2008
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Chief Investment Strategist
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The views expressed in this presentation reflect those of Legg Mason Capital Management (LMCM) as of the date of this
presentation. These views are subject to change at any time based on market or other conditions, and LMCM disclaims any
responsibility to update such views. These views may not be relied upon as investment advice and, because investment
decisions for clients of LMCM are based on numerous factors, may not be relied upon as an indication of trading intent on behalf
of the firm. The information provided in this presentation should not be considered a recommendation by LMCM or any of its
affiliates to purchase or sell any security. To the extent specific securities are mentioned in the commentary, they have been
selected by the author on an objective basis to illustrate views expressed in the presentation. If specific securities are mentioned,
they do not represent all of the securities purchased, sold or recommended for clients of LMCM and it should not be assumed
that investments in such securities have been or will be profitable. There is no assurance that any security mentioned in the
presentation has ever been, or will in the future be, recommended to clients of LMCM. Employees of LMCM and its affiliates
may own securities referenced herein.
32

Decision Making for Investors

December 15, 2008

Long-Term Investing: How I Learned to
Stop Worrying and Ignore Volatility
Excerpts from Comments to the Greenwich Roundtable, December 11, 2008
Good morning. It’s a real pleasure for me to join you today, as these roundtable
sessions always prompt me to organize my thoughts on an important and topical
theme. This morning’s topic—dealing with long-term investing and volatility—is
obviously crucial given what we are going through, yet contains complex and multifaceted issues. I hope my comments serve to provoke thought and offer a
springboard for further discussion.
I will break my comments into three parts:
•

First, I’d like to define what I think risk means. The central point is that how you
define risk has a lot to do with your time horizon.

•

Second, I’ll discuss how you can help avoid catastrophe. Common to all great
long-term investment track records is the managers survived in all kinds of
environments.

•

Finally, I touch on some behavioral issues—or why dealing with the long-term in
the face of volatility is emotionally, physically, and psychologically hard. I’ll wrap
up with some suggestions on what you can do if you accept my perspectives.

I.
Let me start at the top and discuss what risk means. If you look it up in the dictionary,
the classic definition is, “the possibility of suffering harm or loss.” So if you carry that
definition to financial markets, risk in a literal sense is about losing capital. So the
question becomes—how do I measure risk? And to me, the key to that answer is
your time horizon.
Specifically, I believe that volatility is actually a very reasonable way to measure risk
for short-term investors. If you have to pay a bill in the next few months, you’d be
right to focus on the volatility of your investment. Try taking away volatility measures
from, say, an options trader and see what happens. It’d be nearly impossible to trade
without some sense of volatility.
In contrast, though, I would say risk for a long-term investor is permanent loss of
capital, and probably the most tried and true way to think about that is Ben Graham’s
concept of margin of safety.1 You have a margin of safety when you buy an asset at
a price substantially less than its value. In this case, you can effectively ignore shortterm movement provided you feel comfortable that value is much higher than price
and you have allowed for sufficient error in your value calculation.
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As an aside, this distinction between the short term and long term has helped me reconcile
seemingly contradictory views in the market. For example, Warren Buffett often disparages
standard finance theory, and argues ideas like volatility are bunk. 2 Well, that’s true if you have a
long time horizon. Prominent traders, in contrast, scoff at notions of price and value, considering
them irrelevant to their day-to-day activities. This, too, is true. The key to understanding the
application of risk is its temporal dimension.
Next, let me add that not all investors can be long-term oriented. You can imagine a case of
starting to save for college education shortly after a child is born. At that point, you are a longterm investor. But as the first tuition bill looms, you flip from being long term to short term. Our life
cycles assure that most of us will be both long-term and short-term investors at some point in our
lives. Indeed, let me make the statement stronger—markets aren’t efficient if one group
dominates. 3 That is probably the case today.
So what can we say about the current environment given this perspective?
1. First, from a volatility perspective, what we are living through today is not unprecedented.
Markets had a similar period of protracted volatility in the 1930s. So it hasn’t happened in
our investing lifetimes, but it certainly has happened before. 4
2. Second, volatility is clustered. In contrast to what the random walk says, volatility comes
in bunches—low volatility and high volatility periods trade off. 5 What we can say with
relative confidence today is that volatility will be lower at some point in the future.
3. Finally, using a long-term historical capital market line, today’s volatility (as measured by
the Chicago Board Options Exchange Volatility Index, 1 a proxy for one-year Standard &
Poor’s 500 Index 2 volatility) is consistent with equity returns in the 20-30 percent range.
This observation squares with what we are seeing in high-grade, high-yield, and
convertible fixed income markets. In the short term, perceived risk and reward is very
high.

II.
Now I’ll turn to my second topic: how do you—especially as a long-term investor—avoid
catastrophe? Let me start this discussion with a little quiz:
Let’s say I gave you a $100 bankroll and let you call 40 rounds of coin tosses where for every
dollar you wager, heads paid $2 and tails cost you $1. So you clearly have a positive expectation
bet, but also a chance to lose it all. What percent of your bankroll would you bet on each round in
order to maximize your probability of having the most money at the end of the 40 rounds?
I’ll give you the answer in just a moment, but let me use that little quiz as a point to jump into the
very serious topics of money management and asset price distributions.
It turns out that you can’t answer the question I posed with classic mean/variance analysis,
because mean/variance analysis applies to single-period bets. To figure out the answer you have
to recognize that you are parlaying your bets and then calculate how to maximize the geometric
mean. This is known in money management circles as the Kelly Criterion. 6

Please note that an investor cannot directly invest in an index. Past performance is no guarantee of
future results.
1

The Chicago Board Options Exchange SPX Volatility Index (VIX) measures market expectations of near-term
volatility conveyed by S&P 500 stock index option prices.
2

The S&P 500 Index is an unmanaged index of 500 stocks that is generally representative of the performance of
larger companies in the U.S.
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So let me go back to my coin tossing example, and simply offer some intuition. Of course, if you
bet too little each round you will leave a lot of money on the table. However, if you bet too much,
you risk ruin—losing all of your money. This is called overbetting, and overbetting is a major
problem in many parts of the investment world. In fact, overbetting has killed a lot of supposed
long-term investors—most famously Long-Term Capital Management. According to the idea
behind the Kelly Criterion, overbettors are assured ruin—it’s just a question of when.
Oh, the right answer to the quiz is you should bet 25 percent of your bankroll each round to
maximize expected value over the 40 rounds.
So why do investors overbet? I believe there are three reasons. First, is the problem of
induction—often associated with the Scottish philosopher David Hume. The basic issue is people
generalize about a system based on a number of observations, and often go on to assume the
future will be like the past. A great example in the investment business is past risk and returns—
people apply statistical measures and assume they know what the system looks like and that the
future will be like the past.
Karl Popper argued the way to combat the problem of induction is to focus on falsification. While
seeing thousands of white swans does not prove all swans are white, seeing one black swan
proves that “all swans are white” is false. So the term, black swan, which now seems inexorably
linked to extreme events, is meant to symbolize the way to deal with the problem of induction. 7
So the bottom line is when things have gone well, people expect things to continue to go well.
This leads to overbetting—that is, too much, and unwarranted, confidence in knowledge of the
system.
The second factor behind overbetting is leverage. Almost every train wreck you see with a
financial institution has something to do with leverage. Leverage in the investment business tends
to rise due to two interrelated factors. First, when volatility is low and competition reduces returns,
investors feel comfortable using leverage to boost performance. In his recent book on hedge
funds, Andy Lo has a great illustration, showing how a specific quant strategy generated lower
returns over time but that the funds employing it increased their leverage over time to boost
results. So the outcome was the same over time, while the contribution shifted away from return
on assets to leverage. 8 A related factor is when things are going well and volatility is low,
leverage is cheap and accessible. So your bank or prime broker is ready to lend when you
shouldn’t be borrowing, and raises haircuts when you should be borrowing.
The final factor behind overbetting is incentives. The financial services industry is competitive—
and if the fund, or bank, down the street is making a lot more money than you are, you have a lot
of incentive to imitate their behavior. In fact, if you don’t imitate the behaviors of others you will
likely lose assets and people. That said, the financial institutions that have done well over very
long time periods tend to be fiscally conservative and do an effective job of managing the
incentive problem.
Let me wrap up this discussion of catastrophes with what I’d call the paradox of risk. That is, what
appears by consensus to be the least risky asset based on past performance is often a very risky
asset prospectively, and inversely what appears very risky based on past performance may have
little risk. The examples that fit this today would be Treasury securities on the one hand, and
certain mortgage-backed securities on the other.
So how do you help avoid catastrophe? Worry about the problem of induction, worry about
leverage, and worry about incentives. And when the signals from the market seem to violate what
history teaches us, be prepared to trade short-term reward for long-term viability.
U.S. Treasuries are direct-debt obligations issued and backed by the “full faith and credit” of the
U.S. government. The principal and interest payments on U.S. Treasuries are guaranteed by the U.S.
government when the securities are held to maturity.
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III.
The final part of my comments has to do with behavioral or psychological issues and these weigh
heavily on our ability to maintain an appropriate focus.
One of my favorite researchers in this area is Stanford neurobiologist Robert Sapolsky. Sapolsky
is one of the world’s experts in stress and spends the school year in his lab and the summers in
Kenya studying baboon troops. 9 He decided to study baboons because they are of course similar
to humans physiologically and also allocate their time in a similar fashion: they spend a couple
hours a day feeding themselves and the rest of the day tormenting one another. Sapolsky shoots
tranquilizer darts into the baboons and gets a read on stress by measuring their cortisol levels—
something that’s really hard to do with most organizations!
So where does stress come from? Not surprisingly, humans don’t deal a lot with physical
stressors like predators. Our stressors tend to be psychological. In fact, stress usually kicks in
when three conditions arise:
1. You feel a lack of predictability and control
2. You lose outlets to let off steam
3. You perceive things are getting worse
A pretty neat summary of the current investing and economic environment, wouldn’t you agree?
How do people react when they are stressed? For a host of good evolutionary reasons I won’t get
in to, one big takeaway is people tend to pull in their time horizons. While they recognize they
should be thinking long term, their stress encourages them to focus on the here and now. Not
surprisingly, then, right when people should be thinking long term their inclination is to act in the
short term.
This leads to a related idea, which behavioral economists call myopic loss aversion. Myopic, of
course, means a lack of foresight. Loss aversion is the well-documented idea that we suffer
losses 2 to 2.5 times as much as we enjoy similar gains. And the loss aversion ratio likely rises
after you have suffered recent losses. So here’s what happens when you put it all together:
•
•
•
•
•
•

The environment causes stress
You shorten your time horizon
You then revisit your portfolio more frequently
You see more losses
Loss aversion kicks in and you suffer a lot
You up the risk premium you demand for new investments, pushing down asset prices

Research suggests a normal investor time horizon is about one year, and you can be sure it is a
lot shorter today. 10 The main implication from myopic loss aversion is that long-term investors are
willing to pay more for a risky asset than short-term investors.
This leads to my last observation. Finance models often assume normal price change
distributions and a random walk. For example, if these assumptions hold you can invoke the
square root rule—volatility rises as a function of the square root of time. So for example, if oneyear volatility is 20 percent, two-year volatility isn’t 40 percent, but rather 20 percent * the square
root of two, or 28 percent.
What empirical finance shows is that investors assume more risk than is implied by the normal
distributions in the short term (four years or less) and less risk than the model implies over the
long term (four or more years). 11 Empirical finance confirms what most people know, that longterm investors take less risk than short-term investors. I would add as a caveat, that this is true
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only if the past is prologue. But given this phenomenon is largely behaviorally based, I suspect it
will be around for some time to come.
OK. If you have bought in to my comments on risk, catastrophe, and psychology, what should you
consider doing?
1. Decide if you can be or should be a long-term investor. There’s nothing sacred about it—
you just have to make sure you properly align your thinking, policies, and processes
around your time horizon.
2. Don’t overbet. Constantly consider the problem of induction and the deleterious effects of
leverage and incentives.
3. Work to reduce stress and maintain perspective. Some documented ways to lower stress
include:
a. Exercise
b. Maintain and cultivate social connections (family & friends)
c. Get sleep and maintain a healthy diet
4. Don’t dwell on short-term portfolio moves. Sidestep loss aversion if possible.
5. Remember the story from Abraham Lincoln. He recounted that an Eastern monarch once
charged his wise men to invent him a sentence that would be true in all situations. They
came back with the words: “And this, too, shall pass away.” As Lincoln said, this phrase
“chastens in the hour of pride, and consoles in the depths of affliction.” This too shall
pass and long-term investors stand well to gain. 12
Thank you very much.

All investments involve risk, including loss of principal.
Past performance is no guarantee of future results.

The Greenwich Roundtable is a non-profit research and educational organization for investors
who allocate capital to alternative investments.
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A Marriage of a Contrarian Streak and a Calculator
Michael Mauboussin, Legg
Mason’s Chief Investment
Strategist and adjunct professor at Columbia, recently discussed his current market
views with Graham &
Doddsville.

“The real-world
results depart
meaningfully from
normal
distributions. And
historically when
there have been
the greatest
arbitrage
opportunities of
all—and we may
be in that situation
today—
arbitrageurs have
failed to show up.”

G&D: You’ve written a
great deal about investor
behavior and how that contributes to market prices.
What’s your take on investor behavior right now in
the current market? More
specifically, what changes
have you seen recently in
the way that investors behave, and in your view, does
the recent behavior that
you’re seeing reinforce or
depart from historical
norms?
MM: To answer that I want
to take one step back and
talk the theories of how
market efficiency comes
about. We’ll first ask, how
and why do markets get to
efficiency? And then from
there we can figure out why
they become inefficient.
There are three classical
ways to explain market efficiency. The first is meanvariance efficiency, which is
what we teach in business
school. Here,
investors
understand their utility functions and how to trade off
risk and reward. A lot of
models in finance are based
on mean variance efficiency,
including the capital asset
pricing model and most of
portfolio theory.
The second way to get
there—and I think it’s the

camp most finance professors are in—is the idea that
there are no arbitrage opportunities. That is when
two assets become mispriced relative to one another, an arbitrageur will
come in and buy one, sell
the other, and close the
aberrant price gap. Under
normal circumstances the
idea that there are no $100
bills lying on the street is a
reasonable one. No arbitrage is also a very plank in
finance theory. For example,
the Modigliani and Miller
capital structure invariance
propositions from the late
1950s are based on an arbitrage argument. And of
course the most famous
application of arbitrage is
the Black-Scholes optionpricing model.
The third way to get efficiency is what is colloquially
called the “wisdom of
crowds.” More formally, it is
viewing markets as a
“complex adaptive system.”
The simple story is that
under certain conditions,
when a diverse group of
agents get together to solve
a problem, they tend to
come up with the right solution even when any individual agent doesn’t know very
much. Dumb agents and
collective smarts.
The first two approaches,
mean variance and no arbitrage, pose some problems.
First, both make assumptions about the mechanism.
That is, we have to assume
the existence of rational
agents or well-financed arbi-

trageurs. Second,
these
theories fall short when we
test them empirically. For
example, most mean variance models assume normal
or log-normal price changes.
But we know that the distribution of asset price
changes is fat-tailed. The
real-world results depart
meaningfully from normal
distributions. And historically when there have been
the greatest arbitrage opportunities of all—and we
may be in that situation today—arbitrageurs have
failed to show up. Researchers documented this pretty
well for Long Term Capital
Management in 1998. I think
it very much characterizes
today’s market, but only
time will tell.
So let me turn to the
“wisdom of crowds” argument. For the wisdom of
crowds to work, you need
to have three conditions in
place. Condition number
one is agent diversity—that
is, the decision rules or approaches that the individual
investors use have to be
diverse. Long-term ori(Continued on page 5)
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Interview with Michael Mauboussin (continued from page 20)
(Continued from page 4)

ented, short-term oriented,
fundamental, technical—
whatever you want to say—
but they have to have very
different perspectives. Second, we need a properlyfunctioning aggregation
mechanism—some way to
bring that disparate information into one place. Exchanges obviously do this
effectively. And the third
thing is properly-functioning
incentives, effectively rewards for being right and
penalties for being wrong.
If you apply those three
conditions to humans, diversity is by far the most likely
condition to be violated.
And when you lose diversity
in markets—that is, when
people become uniformly
euphoric and uniformly despondent—you tend to get
vast inefficiencies. To come
back to your original question, I think we are now in a
period of substantial inefficiency sparked by a diversity
breakdown. In this case
unlike the late 1990s, when
it was very bullish, this is
very bearish. And leverage
has played a meaningful role
in this as well, as it has in
past downdrafts.
I will say is that it’s hard to
know what is normal in
markets. But I do believe
that the period we’re going
through today is not that
unique. Obviously all of
these periods are unique on
some level, but in some
ways it is not unique. We’ve
seen elevated periods of
volatility like we’re seeing
today; we saw it in the
1930s. We’ve seen periods

of very poor asset price
returns; if you take 10-year
rolling real returns, the S&P
500 today is similar to the
1970s, the 1930s, and the
mid-1800s. So for people
with long memories—or
large databases—this is not
unprecedented. But for
most of us this is first time
we’ve seen something of
this magnitude in our investment careers.
G&D: Would you say that
the things you’ve just observed—the types of mispricings due to lack of agent
diversity and so forth—
reinforce the investment
process that you employ at
Legg Mason Capital Management? Or does it imply that
there are certain changes
that you guys should be
thinking about?
MM: It’s a great question,
and I think in large part the
answer is a function of your
time horizon. Short-term
oriented investors have to
be dialed in to sentiment
and try to play off of it to
some degree. But that is
really what Ben Graham
called speculation. There’s
nothing wrong with it, as
long as you acknowledge it
for what it is. For long-term
oriented investors, this is an
ideal type of an environment. These kinds of mispricings are fundamentally
what you’re looking for.
Once I was asked to give a
talk about what it is to be a
contrarian investor. I suggested there are two essential components to this:
be prepared to go against
the crowd but make sure

the market is mispricing the
security.
Baupost’s Seth
Klarman nailed it at the
Graham & Dodd Symposium in October when he
said: “Value investing is a
marriage of a contrarian
streak and a calculator.”
The first part is to ask what
your edge is. And your edge
must mean you have a view
that’s different from that of
the market. Often, that is
because the market is suffering from a diversity
breakdown. So to me diversity breakdowns are a really
good starting place to think
about where you might be
able to gain an edge.
But being a contrarian is not
enough. In fact, the market
is actually often right. What
you then have to incorporate is Klarman’s calculator—you have to determine
the gap between price and
value. The way I like to do
this the best—and I think
it’s actually very applicable
in today’s environment—is
to reverse engineer. So you
take the current asset
price—stock price specifically for equities—and you
ask what kind of financial
performance is required in
order to achieve that stock
price. In a lot of instances
today, despite that the current economic environment
will be very challenging for
the foreseeable future, expectations for long-term
cash flows are relatively
modest.
G&D: It sounds like you
use the behavioral phenomenon as a search strategy to look for areas and
(Continued on page 6)
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Interview with Michael Mauboussin (continued from page 21)
(Continued from page 5)

then you do the classic
valuation analysis. To play
devil’s advocate and question the purpose of the behavioral phenomenon to
begin with, at what point
could you just value an asset, and if it’s trading below
its value then you should
buy it, regardless of what’s
happening in the market?

“I would argue
that the single
most common
error in the
investment
industry is a failure
to distinguish
between
fundamentals and
expectations.”

MM:
You’re obviously
looking for some sort of
evidence of mispricing in
your search strategy. Let me
reiterate the obvious: it is
very difficult for active managers to beat the market.
We know for sure they
don’t do it in aggregate because of fees. We also know
it’s very difficult for anybody
to do it on a sustainable
basis. So this is not a trivial
task. So step one is to figure
out your search strategy.
We look for diversity
breakdowns as the headline,
and there can be all sorts of
indicators of a breakdown.
Examples include statistically
cheap stocks, for example
high dividend yields and low
price-to-earnings or low
price-to-book ratios. Or it
can be changes in management—so a new management comes in, reallocating
capital in a new way—or a
change in industry structure—for instance, the industry’s consolidating, or
expanding geographically, or
cutting capacity. So there
could be a host of items
that might be a source of an
edge and encourage you to
investigate it further.

Let me make a separate
point and underscore it as
strongly as I can. I would
argue that the single most
common error in the investment industry is a failure to
distinguish between fundamentals and expectations.
And those are two very
distinct things that you have
to think about separately.
Fundamentals are about
value while expectations are
the price. What happens
typically is when fundamentals are good, people want
to buy. And when fundamentals are bad, people
want to sell. It’s a very human reaction. But the goal is
to be very explicit in separating those two things.
For example, let’s say you
went to the race track and I
told you the [most probable] winner of every race
in advance. That’s not really
the information you want.
What matters is not so
much which horse is going
to win, but what odds are
priced in. So you’re not just
looking at fundamentals—
how fast the horse can
run—you’re looking at relationship between fundamentals and expectations. And
it’s the difference between
those two things that is so
essential. That’s why I’m
such an advocate for the
reverse-engineering expectations investing approach.
Often it is easier to say
what is built into the price,
and I think the fundamentals
are going to be better or
worse. It’s more like betting
on the over/under in a football game, versus betting on

a specific score.
G&D: In that framework,
isn’t it risky to use market
expectations as a baseline
for your own opinion on a
stock—particularly in situations where the market
might not be pricing efficiently? How do you manage that risk?
MM: I think it is essential to
think probabilistically. So
whereas we all have a view,
or a most-likely outcome, it
is really crucial to consider
if/then scenarios. What I like
to do is to take a current
stock price and reverseengineer the current expectations—which I think is a
reflection of the current
consensus. That gives me
some sense of the baseline.
And I then consider various
if/then scenarios. This answers questions like: if
things are better—for example, revenues are really
going to come in higher or
margins come in better—
what does it mean for value?
And likewise, if things come
in worse, what happens to
value?
Whenever I think about an
investment I like to think
about the range of possible
value outcomes and the
associated probabilities of
those outcomes. The expected value is the product
of those probabilities and
outcomes. Of course, you
need to compare that expected value to the current
price. So while people may
look at something and think
(Continued on page 7)
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that it’s cheap, they often
don’t think enough about
the range of possible outcomes, or the probabilities
of those outcomes coming
to pass.
G&D: So in your process at
Legg Mason Capital Management, how explicit are you
in setting these outcomes
and probabilities? Is it more
of an overarching framework that you take into
account, or do you explicitly
set out your distributions
and expected values?
MM: We set them out explicitly. I’ll make one link to
one of the behavioral finance biases that we all tend
to bump into: overconfidence. Specifically, we tend
to think we know what tomorrow’s world is going to
look like. One of the manifestations of overconfidence
is projecting ranges of outcomes that are vastly too
narrow. So I’ll give you an
example of how you might
combat that bias.
One thing you can do is go
to the options market and
look at long-dated options.
You need options that trade
reasonably well—not something illiquid. If you look at a
series of long-dated options,
both puts and calls, you can
construct the distribution
of prices that are based on
put and call spreads. I’m not
saying the options market
has the absolute right answer—certainly it’s the
market’s answer—but what
we found almost inevitably
that in doing that exercise,
the options market re-

flected a wider distribution
of price changes than the
analysts had. So this exercise allows for a way to recalibrate yourself, using
market-based prices.
It’s also important to be
explicit. It’s a really good
idea to keep these distributions in a file so you can
revisit them periodically.
This allows you to effectively look back on how you
were thinking about the
situation at a given time,
and keeps you from falling
for hindsight bias. By the
way, Warren Buffett and
Charlie Munger say very
explicitly that it’s about
probabilities and outcomes.
I have a great Buffett quote
to that effect. He’s also said
that it’s an imperfect process, but it’s the way you
have to think about the
world.
G&D: Getting back to the
agent diversity point earlier,
you mentioned that there’s
been a lack of bullishlyinclined investors recently
and a preponderance of
bears. What other agents
are missing from today’s
market?
MM: I wrote a piece earlier
this year called, “The Failure
of Arbitrage.” [See http://
www.lmcm.com/podcast/
TheFailureofArbitrage.htm.]
The arbitrage idea is a plausible one and I think, on the
first order, is really correct.
So there clearly are arbitrageurs that cruise markets
and—of course in more
normal conditions—keep
things reasonably efficient.
But those arbitrageurs at

the same time also rely on
access to capital and access
to leverage. When we go
through deleveraging phases
like today the ability of arbs
to operate is severely limited.
What typically happens in
these cycles is at the top of
the market, volatility tends
to be low, access to capital
tends to be very easy, rates
tend to be attractive, and
we get over-levered. And
then there’s a big transition,
where volatility goes back
up, leverage goes down, and

obviously asset prices suffer.
Eventually, almost no one
has access to capital. One
of the key things missing
today is an active community of arbitrageurs. And
that’s going to take some
time to repair. We’re seeing
a number of new funds step
in—bankruptcy or distressed funds—and they will
eventually move the assets
back in the right direction.
But today there is an absence of arbitrage.
(Continued on page 8)
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Books by Michael
Mauboussin:

By the way, this is nothing
new. Roger Lowenstein’s
book, When Genius Failed,
starts off with the story of
John Eckstein, an arbitrageur
working in the late 1970s.
Eckstein had put on a classic arbitrage position with
leverage. But the position
worked against him, and
because he was leveraged,
he ran out of capital. So he
had to shop his position,
and the guy who took it
over was John Meriwether,
then at Salomon Brothers.
And then it turned out almost 20 years later Meriwether found himself in the
exact same position as Eckstein when Long-Term
Capital Management’s portfolio started to bleed badly.
By the way, Meriwether,
and hence Salomon, made a
lot of money on Eckstein’s
position as it worked out.
But unlike Eckstein, Meriwether couldn’t find anyone
to assume his positions.
What we’re seeing today is
an absence of arbitrage.
While the government may
try to step in and be the
buyer of last resort, it’d be
better to see these processes work out organically.
G&D: Earlier you talked
about metrics that investors
use to try to find the areas
of the market that are
priced inefficiently, such as
price-to-book or price-toearnings ratios. A lot of investors, particularly value
investors, are excited about
the statistical cheapness of
stocks today. Do you share

that enthusiasm? Or are you
concerned about some of
the contextual factors that
might skew those metrics,
like inflation, taxes, composition of assets, and so
forth?

$50s, maybe less. But the
idea is to take a steady-state
level of earning and capitalize it. So you’re only paying
for the steady-state, not for
the present value of growth
opportunities.

MM: If you adopt a longerterm perspective—say three
to five years, which to me is
a pretty reasonable time to
consider—and take a probabilistic view of things, I
think the preponderance of
evidence suggests that returns will be satisfactory and
maybe even really good.

The third level is calculating
a franchise value, where
you’re paying for future
value creation. There are a
fair number of businesses
out there that you can buy
today without paying much,
if anything, for franchise
value. Bruce’s approach is
very reasonable in all environments, but especially
applicable today.

I’d add a couple of points.
First, this is an ideal time to
use some of the valuation
techniques
Bruce
Greenwald has popularized.
You can go back to the Graham and Dodd roots. Bruce
has articulated value on
three levels. The first is basic old-fashioned asset value,
where you literally go down
the balance sheet item by
item, and mark things to
where you think they are
reasonable today. I think if
you go through that exercise—an intrinsic value
based on pure asset value—
you can find a lot of things
that are pretty attractive
even in today’s environment.
If that doesn’t get you anywhere, then you step up to
second level—earnings
power. Earnings power today is probably below
trendline. Trendline earnings are probably in the $70
-$80 range for the S&P 500,
and for 2009 it will be in the

The second comment relates to volatility. Volatility is
a broad proxy for the cost
of capital. Clearly credit
spreads—both high-grade
and high-yield credit
spreads—have really blown
out. High-yield spreads, for
example, in the high teens
suggests very elevated expectations for risk and reward. And then you can
look at the VIX, which is the
one-year implied volatility
for the S&P 500. The VIX
was at a ridiculous level,
close to 90, in the fall. But
now it’s still in the mid-40s.
If you’re looking at the capital market line over time, a
40 or 45 volatility is consistent with returns in the high
-teens to low-20s. So in
summary you have below
trend earnings and above
trend perceived risk. As
both of those normalize
over time, equity markets
can do okay.
(Continued on page 9)
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G&D: You’ve written a lot
about investor skill, including a piece in More than You
Know in which you compared Bill Miller’s streak to
that of a free-throw
shooter. The idea being
that the greater the skill of
the investor, the more likely
the streak is to be longer. If
you look at a lot of the
great investors more recently, a lot of them have
been pummeled pretty
badly. How do you assess
investor skill given that it’s
hard to look at investor’s
returns in the short term?
MM: I actually have a new
book coming out this fall
with a whole chapter dedicated to this issue. Let me
start by saying that whenever you have a prolonged
streak, either in investing or
in sports, you are assured a
component of skill.
A
streak is by definition a lot
of luck and skill combined.
That said, the interesting
thing about investing is how
much of the results you see
are skill and how much are
luck.
One of the best indicators
as to whether there is skill
in a domain is to the answer
to a simple question: can
you lose on purpose? For
example, if you play the
roulette wheel or the slot
machines, can you lose on
purpose? The answer is no.
That means the game is all
luck. With other games like
chess or checkers, can you
lose on purpose? The answer is of course yes because they are full informa-

tion games. So those games
must be largely skill. Then
there are some games that
are in the middle, like backgammon or poker, where
you can make a bad move
and still win the hand or a
good move and still lose the
hand, so there is skill combined with an element of
chance.

value investing tradition
from Columbia Business
School. A focus on process
asks: Are we doing things
that are economically
sound, that are repeatable,
and that are disciplined?
When the answers are affirmative, you are likely to
see satisfactory results over
time.

So here’s how you might
apply this to investing. Ask
a person to create two
portfolios: one they believe
would be beat the market
and one they believe would
underform the market. If
you did that experiment for
a large sample of people,
what would result? My gut
is that the returns on the
long portfolio and the short
portfolio wouldn’t be all
that different. In investing,
it’s hard to win on purpose,
but it’s also hard to lose on
purpose.

G&D: Speaking of long and
short portfolios: Do you
think there is an inherent
behavioral bias for long-only
managers who, because they
are not looking for shorts,
tend to miss negative indicators in stocks they might
have otherwise been willing
to short?

So in investing—and I do
believe there is skill in investing—the edge conferred
by skill can be swamped by
luck in the short term. So
it’s virtually impossible to
make any judgments about
someone’s skill in the investing over short periods
of time. A year or a couple
of years is vastly too short.
The problem is that the
longer you have to wait to
decide whether an investor
is skillful, the greater chance
the investor will suffer horrible returns in the meantime. What I recommend
people do is rather than
focus on outcomes, focus
on the investing process.
This is at the core of the

MM: First of all, in equities
there is inherent bias toward the long side because
stock values should increase
over time. Why else would
you defer current consumption to invest? To compensate for deferred consumption, you expect a rate of
return—really the ability to
consume more in the future. So stocks should go
up over time, which of
course they have. That
doesn’t mean they go up
every year or even every
ten years. But over the long
haul equities have delivered
real rates of return in the 67% range.
Further, going long and going short are very different
psychologically.
To state
the obvious, if you go long a
stock and it does poorly, it
becomes less consequential
in your portfolio. If you go
short a stock and it goes up,
(Continued on page 10)

10

Page 26

Interview with Michael Mauboussin (continued from page 25)
(Continued from page 9)

“Your need to
think about the
type of system
you’re dealing
with. Some systems
are going to be
much more
predictable, and
sticky, than others.
Take, for example,
the path of growth
in GDP—you don’t
get fat tails in GDP
numbers.”

it becomes more consequential. So there are a
very different set of tools
for the longs and shorts. It
is true that if you are longonly you are looking for
different signs than if you
are also looking for shorts.
But there are a whole host
of other factors that make
shorting very difficult.
G&D: We talked earlier
about mispricings and bearish sentiment. Do you see
any fundamental signals
coming out of all the noise
and volatility in the markets
that worry you going forward? For example, are you
looking at demographic
changes or other fundamental indicators that you think
are a legitimate cause for
bearishness right now?
MM: There are clearly
many reasons to be concerned in the short term.
We will likely continue to
see substantial increases in
U.S. unemployment or if
deflationary pressures continue. The one area that I
would try to keep a close
eye on is the housing market. It’s not an exaggeration
to say that the roll over in
housing has led to the current set of problems we are
facing. Likewise,
finding
some footing in the housing
market may provide an indicator as to when we come
out of this downturn.
Clearly, from a supplydemand perspective, we’ve
seen pretty meaningful
changes on both sides.
From a supply perspective,

the housing start numbers
are down dramatically. The
homebuilders have been in a
full-blown depression for a
couple of years. On the
demand side, the government has taken a lot of initiative to try to get financing
costs down.
Obviously,
housing affordability should
also improve from home
prices coming down. But
even with less new home
supply and greater affordability, it will take some time
for housing prices to stabilize.
I also like to look at wealth
effects. The numbers are
almost incomprehensible—
the net worth of the U.S.
consumer is down about $7
-$8 trillion year-over-year.
If you apply a 5% wealth
effect to that number, you
have about $400 billion of
evaporated purchasing
power. Fortunately, that’s
being offset in part by lower
gasoline prices. But if we
see more difficult equity
markets and falling home
prices, the U.S. consumer
will continue to be very
strapped. The U.S. consumer represents something
like 17-18% of global GDP,
so that’s a really important
engine that’s sputtering in
the global economy.
G&D: Nassim Taleb has
written a lot about nonnormal and non-stationary
environments. When you
mentioned that trendline
earnings for the S&P are
$70-$80, how confident are
you in that level? How do
you know that the last 20

years haven’t been a fat tail
and we should actually be at
$45 of S&P earnings?
MM: You need to think
about the type of system
you’re dealing with. Some
systems are going to be
much more predictable, and
sticky, than others. Take,
for example, the path of
growth in GDP—you don’t
get fat tails in GDP numbers. The economy doesn’t
grow 70% in one year and
decline 70% the next year.
So there are some systems
that are a little more stationary. I believe the earnings outlook is something
along those lines.
Let’s take corporate revenue in the U.S.—that number is going to grow at
some number that approximates GDP over time and
then there is going to be
some kind of corporate
profitability
level—
measured in margins or
return on invested capital.
It turns out that we have
been in a steady 20-25 year
trend of rising returns on
capital. In fact, going into
this market dislocation, returns on capital were among
the highest they’ve ever
been. So clearly returns are
coming down and may even
go back to where they were
in the 1970s. But I suspect
that because of the composition of corporate America—that the mix between
the manufacturing businesses, service businesses,
and knowledge businesses—
I’m more sanguine
and
(Continued on page 11)
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don’t see a full retracement
in returns.
Those kinds of trends—
GDP growth, earnings
growth, margin structures—
those are the things that
don’t so much lend themselves to the extreme
events as do asset price
changes or other natural
things where that would
come
into
play—
earthquakes, power failures,
and so forth. The point I
want to make is that there
is a continuum of distributions. Some distributions
are prone to fat tails and
others aren’t.
G&D: Given the environment, are there certain areas in the market that you
think are more interesting
than others?
You mentioned housing, but would
you say that because of the
uncertainty there, it is a
good place to look.
MM: I gave a talk in December about what I call the
“paradox of risk”—which is
to say that sometimes the
assets that appear to be the
least risky are actually the
riskiest and, on the other
hand, assets that seem risky
are sometimes the least
risky. Of course, the way
the paradox is reconciled is
through expectations. To
me, the area that seems to
be overcrowded on the long
side is Treasuries. I can
certainly understand why,
but I think that fact makes
Treasuries unexciting.
On the flip side, I believe an
attractive area is mortgage-

related securities or anything related to the housing
market. I think you could
probably move into some of
these investments with relatively low risk and relatively
low leverage and get a rate
of return that has been very
attractive on a historical
basis. Even in the fixed income markets, whenever
you see fixed income returns that are competitive
with long-term equity returns, that’s almost always a
good time to get involved.
I’ve seen reports saying
what’s priced into highgrade or at least the highest
level of high-yield bonds are
rates of bankruptcy and
recoveries that are worse
than what we saw in the
Great Depression. Could
we see something like the
great depression? I personally don’t think that’s a huge
probability.
G&D: For the asset management industry in general,
do you have any thoughts as
to how it’s developing?
Also, with the quasiinstitutionalization of hedge
funds and other investment
vehicles, do you find
changes in investor behavior
or do you find that it’s fairly
stationary?
MM: I actually wrote a lot
about this earlier this year
in a piece called “The Sociology of Markets,” where I
tried to address this question. To state the obvious,
hedge funds up through a
year ago had been an important factor and were coming
on really strong. They didn’t control a ton of the assets under management, but

they represented up to 3040% of the trading volume.
So they really had punching
power above their weight.
Clearly, there will be a role
for hedge funds going forward.
There was recently a great
interview with David Swensen of Yale, which is worth
reading. You had a lot people who saw the performance of alternative asset
management strategies, and
decided to model themselves after the Harvard or
Yale endowment. They
thought it was a road paved
with gold. In reality, it’s like
anything in investing—the
more people believe in
something, the less attractive it becomes.
A lot of money that moved
into hedge funds in recent
years was not too sophisticated.
Much of it was
working through funds-offunds or consultants without a full understanding of
what was going on. That
led to significant asset
growth, but when things
turned sour,
investors
turned tail. The estimates
call for something like $300$400 billion of net outflows
from hedge funds on an
asset base of $1.5-1.6 trillion. Clearly, there will be a
hedge fund industry, including quantitative strategies,
but there has to be some
sort of a healing process
first.
Private equity too, is another area under stress.
Access to capital tends to
be very cyclical. Two years
(Continued on page 12)
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ago the PE firms had access
to financing at very attractive rates. Now they can’t
get a loan. Of course, there
will be a time again when PE
firms will have access to
capital. Quite frankly, we
are heading toward a very
attractive mergers and acquisitions environment, in
my opinion, for both financial and strategic buyers. I
don’t know who will be the
first to dip their toes into
the water, but we are setting up for a very attractive
M&A market, maybe in the
latter part of 2009 and 2010
-2011.
G&D: Is that something
you can try to capitalize on?
MM: It is something we try
to capitalize on. We’re
thinking about, as part of
our investment consideration, the probability of
stocks that we own becoming takeover candidates.
We are thinking about
which industries are most
likely to undergo consolidation. Clearly, financial services are still high on the list
for a lot of obvious reasons.
We are thinking about
which industries are ripe for
it and which companies are
positioned well, both as
sellers and buyers.
G&D: Is there a certain
direction you are looking to
pursue research or anything
else over the next five
years?
MM: One area that I think
is exciting right now is the

intersection between valuation work and competitive
analysis. For example, if you
take a competitive strategy
course, you will learn a lot
of really cool things about
industry life cycles, five
forces, value chains, disruptive innovation, and game
theory—all these things that
lead to high returns on capital for businesses. Then you
take a finance course and
learn the valuation stuff.
But they are treated as distinct disciplines. What I
would really love to see is
some way to combine these
two disciplines. For example, companies with better
strategic positions should be
accorded higher valuations
and poor companies should
get low multiples. The market sorts this out pretty
well, but to me that’s one of
the really exciting areas
where we can get more
rigorous.
About a year ago I published
a piece about mean reversion and return on invested
capital. It showed a very
simple, economically intuitive conclusion, which is
that high-return companies
tend to see their return on
invested capitals
move
down toward the cost of
capital over time. Likewise,
for firms that earn a very
low return on capital see
their returns drift up toward the cost of capital. It’s
very much what you would
expect.
The problem is that when
you peel back the onion,
there is nothing that you

can point to that is explanatory or causal for high or
consistent returns. In other
words, the return patterns
are not much different than
what chance would dictate,
So there’s an interesting
intersection between strategy and finance—we don’t
know enough about it yet.
G&D: Final question. It
wouldn’t be an appropriate
interview if we didn’t ask for
your advice on pursuing a
career in investment management, especially in the
current environment.
MM: It’s clearly a very
tough environment.
The
one thing I would say is that
it’s very important to find an
organization that you are
intellectually compatible
with. It’s important to enjoy and respect the people
there, but most important is
the work they’re doing and
that the approach fits well
with your personality. Being
somewhere with which you
are philosophically aligned is
really important.
Some
people feel more comfortable in short-term, trading
oriented organizations.
Others feel comfortable in a
long-term, patient type of an
organization. The key is to
do a really honest selfassessment and do good job
of matching up your personality and temperament with
an appropriate organization.
G&D: Thank
Mauboussin.

you,

Mr.

Reprinted by permission of Harvard Business Press. Excerpted from
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CHAPTER ON E

The Outside View
Why Big Brown Was a Bad Bet

“I

t’S A FORE GONE CONCL USION . ” So proclaimed Rick Dutrow
on the likelihood that his race horse, Big Brown, would capture the coveted Triple Crown in 2008. Winning the Triple Crown is
a tremendous feat. A horse must win the Kentucky Derby, the
Preakness Stakes, and the Belmont Stakes on three tracks of different lengths over just five weeks. Before Big Brown’s attempt, only
eleven horses had succeeded in the preceding century, and none
had done so in the previous thirty years. Here was Big Brown, only
one race away from horse-racing “immortality.”1
Dutrow, the horse’s trainer, had reason to be optimistic. Not only
was his three-year-old colt undefeated in his first five starts, he was
dominant. Although the odds makers placed only a 25 percent probability on his winning the Kentucky Derby, Big Brown won by fourand-three-quarters lengths. He was stronger still in the Preakness,
crossing the finish line five-and-one-quarter lengths ahead of the
field, even though his jockey eased him coming down the home
stretch. In his last race, the Belmont, Big Brown faced mediocre
competition, and his biggest challenger, Casino Drive, dropped out
of the race at the last minute.
Not surprisingly, enthusiasm for Big Brown built. Sensing opportunity, UPS, the company after which Big Brown was named, signed
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a marketing deal that included a corporate logo on the jacket of
Big Brown’s outrider. A majority of racetrack pros picked him to
win the race. And then there was Big Brown himself. He was portrayed as strong, confident, and ready. Dutrow gushed, “He looks as
good as he can possibly look. I can’t find any flaws whatsoever in
Big Brown. I see the prettiest picture. I’m so confident, it’s
unbelievable.”2 The fans agreed: attendance for the pivotal race was
double what it had been in the previous year despite the sweltering
heat, as the crowd yearned to see history made.
Big Brown made history, all right. It just wasn’t the kind of history everyone expected. He finished dead last, which no Triple
Crown contender had ever done.3
Veterinarians gave Big Brown a full physical exam following the
race and he appeared to be fine. His capricious performance evoked
what lab researchers call Harvard’s Law, “Under the most rigorously
controlled conditions of pressure, temperature, volume, humidity,
and other variables, the organism will do as it damn well pleases.”4
However, there was another way of looking at Big Brown’s
chances of winning the Triple Crown, one that was far less optimistic about his prospects of joining the pantheon of horse racing.
This point of view asked a simple question: how successful were
other horses when they were in Big Brown’s position?
Steven Crist, a talented writer and renowned handicapper, provided some sobering statistics.5 Of the twenty-nine horses with a
chance to capture the Triple Crown after winning the Kentucky
Derby and the Preakness Stakes, only eleven triumphed, a success
rate less than 40 percent. But a closer examination of those statistics yielded a stark difference before and after 1950. Before 1950,
eight of the nine horses attempting to win the Triple Crown succeeded. After 1950, only three of twenty horses won. It’s hard to
know why the achievement rate dropped from nearly 90 percent to
just 15 percent, but logical factors include better breeding (leading
to more quality foals) and bigger starting fields.
While a 15 percent rate of success may raise some concern, it
doesn’t take into consideration Big Brown’s innate ability and
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impressive track record. After all, not all of the horses in a position
to win the Triple Crown had similar talent. One way to compare
horses is the Beyer Speed Figure, which assigns a number to a horse’s
performance based on the time of the race and the speed of the track,
given the weather conditions. Higher speed figures are better.
Table 1-1 shows the speed figures in the first two Triple Crown
races for the last seven aspirants, including Big Brown. The sample
is small because speed figures have been widely available only since
1991. While his jockey’s actions likely pared a few points from his
Preakness figure, Big Brown looked downright lead-hoofed when
compared to the other horses. Even considering the so-so Belmont
field, it was obvious that Big Brown was not certain to win. Yet the
bettors had Big Brown’s odds at a euphoric three-to-ten, implying he
had more than a 75 percent probability of winning the final leg. Crist
and other sharp handicappers had the horse sense to recognize the
tote board substantially overstated Big Brown’s chance of winning.
These contrasting points of view reveal our first mistake, a tendency to favor the inside view over the outside view.6 An inside view
considers a problem by focusing on the specific task and by using
information that is close at hand, and makes predictions based on
TABLE 1-1

Beyer Speed Figures for Triple Crown contenders
Horse

Kentucky Derby

Preakness

Total

Silver Charm

115

118

233

Smarty Jones

107

118

225

Funny Cide

109

114

223

War Emblem

114

109

223

Real Quiet

107

111

218

Charismatic

108

107

215

Big Brown

109

100

209

Source: Steven Crist.
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that narrow and unique set of inputs. These inputs may include
anecdotal evidence and fallacious perceptions. This is the approach
that most people use in building models of the future and is indeed
common for all forms of planning. Rick Dutrow and the other fans
of Big Brown dwelled largely on the inside view, including the
horse’s wins and imposing physical appearance. This comes naturally but almost always paints too optimistic a picture.
The outside view asks if there are similar situations that can
provide a statistical basis for making a decision. Rather than seeing a problem as unique, the outside view wants to know if others
have faced comparable problems and, if so, what happened. The
outside view is an unnatural way to think, precisely because it
forces people to set aside all the cherished information they have
gathered. Handicappers using the outside view judged Big Brown
to be a very poor bet, as the experience of other horses in the same
spot suggested a probability of winning that was much lower than
what was on the tote board. The outside view can often create a
very valuable reality check for decision makers.
Why do people tend to embrace the inside view? Most of us are
unduly optimistic a good deal of the time. Social psychologists distinguish three illusions that lead people to the inside view.7
To introduce the first illusion, take a moment to answer (honestly!) the following questions either yes or no:
• I am an above-average driver.
• I have an above-average ability to judge humor.
• My professional performance places me in the top half of my
organization.

If you are like most people, you said yes to all three questions.
This shows the illusion of superiority, which suggests people have
an unrealistically positive view of themselves. Of course, not everyone can be above average. In a classic 1976 survey, the College Board
asked high school test takers to rate themselves on a host of criteria. Eighty-five percent considered themselves above the median in
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getting along with others, 70 percent above the median in ability to
lead others, and 60 percent above the median in sports. One survey
showed that more than 80 percent of people believed that they were
more skillful than half of all drivers.8
Remarkably, the least capable people often have the largest gaps
between what they think they can do and what they actually
achieve.9 In one study, researchers asked subjects to rate their perceived ability and likely success on a grammar test. Figure 1-1
shows that the poorest performers dramatically overstated their
ability, thinking that they would be in the next-to-highest quartile.
They turned in results in the bottom quartile. Furthermore, even
when individuals do acknowledge that they are below average, they
tend to dismiss their shortcomings as inconsequential.
FIGURE 1-1

The least competent are often the most confident
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Perceived test score
Actual test score
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Source: Justin Kruger and David Dunning, “Unskilled and Unaware of It: How Difficulties in Recognizing One’s
Own Incompetence Lead to Inflated Self-Assessments.” Journal of Personality and Social Psychology 77,
no. 6 (1999): 1121–1134.

Ch01.indd 5

7/16/09 9:58:27 PM

6

T HINK TW IC E

The second is the illusion of optimism. Most people see their
future as brighter than that of others. For example, researchers
asked college students to estimate their chances of having various
good and bad experiences during their lives. The students judged
themselves far more likely to have good experiences than their
peers, and far less likely to have bad experiences.10
Finally, there is the illusion of control. People behave as if
chance events are subject to their control. For instance, people rolling dice throw softly when they want to roll low numbers and hard
for high numbers. In one study, researchers asked two groups of
office workers to participate in a lottery, with a $1 cost and a $50
prize. One group was allowed to choose their lottery cards, while
the other group had no choice. Luck determined the probability of
winning, of course, but that’s not how the workers behaved.
Before the drawing, one of the researchers asked the participants at what price they would be willing to sell their cards. The
mean offer for the group that was allowed to choose cards was close
to $9, while the offer from the group that had not chosen was less
than $2. People who believe that they have some control have the
perception that their odds of success are better than they actually
are. People who don’t have a sense of control don’t experience the
same bias.11
I must concede that my occupation, active money management,
may be one of the best examples of the illusion of control in the
professional world. Researchers have shown that, in aggregate,
money managers who actively build portfolios deliver returns lower
than the market indexes over time, a finding that every investment
firm acknowledges.12 The reason is pretty straightforward: markets
are highly competitive, and money managers charge fees that
diminish returns. Markets also have a good dose of randomness,
assuring that all investors see good and poor results from time to
time. Despite the evidence, active money managers behave as if
they can defy the odds and deliver market-beating returns. These
investment firms rely on the inside view to justify their strategies
and fees.
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The Odds of Success Are Poor . . . But Not for Me
A vast range of professionals commonly lean on the inside view to
make important decisions with predictably poor results. This is not
to say these decision makers are negligent, naïve, or malicious.
Encouraged by the three illusions, most believe they are making
the right decision and have faith that the outcomes will be satisfactory. Now that you are aware of the distinction between the inside
and outside view, you can measure your decisions and the decisions
of others more carefully. Let’s look at some examples.
Corporate mergers and acquisitions (M&A) are a multitrillion
dollar global business year in and year out. Corporations spend
vast sums identifying, acquiring, and integrating companies in
order gain a strategic edge. There is little doubt that companies
make deals with the best of intentions.
The problem is that most deals don’t create value for the
shareholders of the acquiring company (shareholders of the
companies that are bought do fine, on average). In fact, researchers
estimate that when one company buys another, the acquiring
company’s stock goes down roughly two-thirds of the time.13
Given that most managers have an explicit objective of increasing value—and that their compensation is often tied to the stock
price—the vigor of the M&A market appears moderately surprising. The explanation is that while most executives recognize that
the overall M&A record is not good, they believe that they can
beat the odds.
“A high-quality beachfront property” is how the chief executive officer of Dow Chemical described Rohm and Haas after
Dow agreed to acquire the company in July 2008. Dow was
undaunted by the bidding war, which had driven the price premium it had to pay to a steep 74 percent. Instead, the CEO
declared the deal “a decisive step towards establishing Dow as
an earnings-growth company.”14 The enthusiasm of Dow’s management had all the hallmarks of the inside view. When the
deal was announced, the stock price of Dow Chemical slumped
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4 percent, putting the deal on top of a growing pile of losses suffered through acquisitions.
Basic math explains why most companies don’t add value when
they acquire another firm. The change in value for the buyer equals
the difference between the increase in cash flow from combining the
two companies (synergies) and the amount over the market value
that the acquirer pays (premium). Companies want to get more than
they pay for. So if synergies exceed the premium, the price of the
buyer’s stock will rise. If not, it will fall. In this case, the value of
the synergy—based on Dow’s own figures—was less than the premium it paid, justifying a drop in price. Glowing rhetoric aside, the
numbers were not good for the shareholders of Dow Chemical.15

The Plural of Anecdote Is Not Evidence
A few years ago, my father was diagnosed with late-stage cancer. After
the chemotherapy failed, he was basically out of options. One day, he
called seeking my advice. He had read a magazine advertisement
about an alternative cancer treatment that claimed near-miraculous
results and pointed to a Web site full of glowing testimonials. If he
sent me the information, would I tell him what I thought?
It didn’t take long to do the research. No well-constructed studies had shown the treatment’s efficacy, and the evidence in favor of
the approach amounted to a collection of anecdotes. When my
father called back, I could hear in his voice that his mind was made
up. Despite the substantial cost and taxing travel, he wanted to
pursue this long-shot alternative. When he asked me what I thought,
I told him, “I try to think like a scientist. And based on everything I
can see, this won’t work.” Hanging up the phone, I felt torn. I wanted
to believe the story and go with the inside view. I wanted my father
to be well again. But the scientist in me admonished me to stick
with the outside view. Even considering the power of the placebo
effect, hope is not a strategy.
My father died shortly after that episode, but the experience compelled me to think about how we decide about our medical treatments.

Ch01.indd 8

7/16/09 9:58:27 PM

The Outside View

9

For a long time, the paternalistic model reigned in relationships
between physicians and patients. Physicians would diagnose a condition and select the treatment that seemed best for the patient. Patients
nowadays are more informed and generally want to take part in making decisions. Physicians and patients frequently discuss the pros
and cons of various treatments and together select the best course of
action. Indeed, studies show that patients involved in making those
decisions are more satisfied with their medical treatment.
But research also suggests that patients regularly make choices
that are not in their best interests, often due to a failure to consider
the outside view.16 In one study, researchers presented subjects with
a fictitious disease and various treatments. Each subject had a
choice between two treatments. The first, the control treatment,
had 50 percent effectiveness. The second was one of twelve options
that combined a positive, neutral, or negative anecdote about a fictional patient with four possible levels of effectiveness, ranging
from 30 percent to 90 percent.
The stories made a huge difference and swamped the base-rate
data in the decision-making process. Table 1-2 tells the tale. Patients
selected a treatment with 90 percent effectiveness less than 40 percent of the time when it was paired with a story about a failed
TABLE 1-2

Are anecdotes more important than antidotes?
Percent of subjects choosing the treatment

BASE RATE
90%

70%

50%

30%

Positive anecdote

88

92

93

78

Neutral anecdote

81

81

69

29

Negative anecdote

39

43

15

7

Source: Angela K. Freymuth and George F. Ronan, “Modeling Patient Decision-Making: The Role of BaseRate and Anecdotal Information,” Journal of Clinical Psychology in Medical Settings 11, no. 3 (2004):
211–216.
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patient. Conversely, nearly 80 percent of the patients selected a
treatment with 30 percent effectiveness when it was matched with a
success story. The results of this study were fully consistent with
my father’s behavior.
While it’s good for patients to be informed and engaged, they run
the risk of being influenced by sources that rely predominantly on
anecdotes, including friends, family, the Internet, and mass media.
Doctors might find anecdotes to be an effective way of getting their
points across to patients. But doctors and patients should be careful not to lose sight of the scientific evidence.17

On Time and Within Budget—Maybe Next Time
You will be familiar with this example if you have ever been part
of a project, whether it involved renovating a house, introducing a
new product, or meeting a work deadline. People find it hard to
estimate how long a job will take and how much it will cost. When
they are wrong, they usually underestimate the time and expense.
Psychologists call this the planning fallacy. Here again, the inside
view takes over, as the majority of people imagine how they will
complete the task. Only about one-quarter of the population incorporates the base-rate data either from their own experience or from
that of others, while laying out planning timetables.
Roger Buehler, a professor of psychology at Wilfrid Laurier
University, did an experiment that illustrates the point. Buehler
and his collaborators asked college students how long it would take
to complete a school assignment with three levels of chance: 50, 75,
and 99 percent. For example, a subject might say that there was a 50
percent chance that he would finish the project by next Monday, a
75 percent chance he’d be done by Wednesday, and a 99 percent
chance by Friday.
Figure 1-2 shows how accurate the estimates were: when the
deadline arrived for which the students had given themselves a 50
percent chance of finishing, only 13 percent actually turned in their
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work. At the point when the students thought there was 75 percent
chance they’d be done, just 19 percent had completed the project.
All the students were virtually sure they’d be done by the final date.
But only 45 percent turned out to be right. As Buehler and his fellow researchers note, “Even when asked to make a highly conservative forecast, a prediction that they felt virtually certain that they
would fulfill, students’ confidence in their time estimates far
exceeded their accomplishments.”18
This work has an interesting twist. While people are notoriously
poor at guessing when they’ll finish their own projects, they’re
pretty good at guessing about other people. In fact, the planning
fallacy embodies a broader principle. When people are forced to
look at similar situations and see the frequency of success, they
tend to predict more accurately. If you want to know how something

FIGURE 1-2

There’s a huge gap between when people believe they will
complete a task and when they actually do
Projected

Projected

Projected
Actual

Probability

50%

75%

99%

Actual
Actual
13%

19%

45%

Task completion
Source: Roger Buehler, Dale Griffin, and Michael Ross, “It’s About Time: Optimistic Predictions in Work and
Love,” in European Review of Social Psychology, vol. 6, ed. Wolfgang Stroebe and Miles Hewstone
(Chichester, UK: John Wiley & Sons, 1995), 1–32.
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is going to turn out for you, look at how it turned out for others
in the same situation. Daniel Gilbert, a psychologist at Harvard
University, ponders why people don’t rely more on the outside view,
“Given the impressive power of this simple technique, we should
expect people to go out of their way to use it. But they don’t.” The
reason is most people think of themselves as different, and better,
than those around them.19
Now that you are aware of how the inside-outside view influences the way people make decisions, you’ll see it everywhere. In
the business world, it will show up as unwarranted optimism for
how long it takes to develop a new product, the chance that a merger
deal succeeds, and the likelihood a portfolio of stocks will do better
than the market. In your personal life, you’ll see it in the parents
who believe their seven-year-old is destined for a college sports
scholarship, debates about what impact video games have on kids,
and the time and cost it will take to remodel a kitchen.
Even people who should know better forget to consult the outside view. Years ago, Daniel Kahneman assembled a group to write
a curriculum to teach judgment and decision making to high school
students. Kahneman’s group included a mix of experienced and
inexperienced teachers as well as the dean of the school of education. After about a year, they had written a couple of chapters for
the textbook and had developed some sample lessons.
During one of their Friday afternoon sessions, the educators discussed how to elicit information from groups and how to think about
the future. They knew that the best way to do this was for each person to express his or her view independently and to combine the
views into a consensus. Kahneman decided to make the exercise
tangible by asking each member to estimate the date the group
would deliver a draft of the textbook to the Ministry of Education.
Kahneman found that the estimates clustered around two years
and that everyone, including the dean, estimated between eighteen
and thirty months. It then occurred to Kahneman that the dean
had been involved in similar projects. When asked, the dean said he
knew of a number of similar groups, including ones that had worked
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on the biology and mathematics curriculum. So Kahneman asked
him the obvious question: “How long did it take them to finish?”
The dean blushed and then answered that 40 percent of the groups
that had started similar programs had never finished, and that none
of the groups completed it in less than seven years. Seeing only one
way to reconcile the dean’s optimistic answer about this group with
his knowledge of the shortcomings of the other groups, Kahneman
asked how good this group was compared with the others. After a
pause, the dean responded, “Below average, but not by much.”20

How to Incorporate the Outside View
into Your Decisions
Kahneman and Amos Tversky, a psychologist who had a long collaboration with Kahneman, published a multistep process to help
you use the outside view.21 I have distilled their five steps into four
and have added some thoughts. Here are the four steps:
1. Select a reference class. Find a group of situations, or a reference class, that is broad enough to be statistically significant but narrow enough to be useful in analyzing the
decision that you face. The task is generally as much art as
science, and is certainly trickier for problems that few people have dealt with before. But for decisions that are common—even if they are not common for you—identifying a
reference class is straightforward. Mind the details. Take
the example of mergers and acquisitions. We know that the
shareholders of acquiring companies lose money in most
mergers and acquisitions. But a closer look at the data
reveals that the market responds more favorably to cash
deals and those done at small premiums than to deals
financed with stock at large premiums. So companies can
improve their chances of making money from an acquisition
by knowing what deals tend to succeed.
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2. Assess the distribution of outcomes. Once you have a reference class, take a close look at the rate of success and failure. For example, fewer than one of six horses in Big
Brown’s position won the Triple Crown. Study the distribution and note the average outcome, the most common outcome, and extreme successes or failures.
In his book Full House, Stephen Jay Gould, who was a
paleontologist at Harvard University, showed the importance of knowing the distribution of outcomes after his doctor diagnosed him with mesothelioma. His doctor explained
that half of the people diagnosed with the rare cancer lived
only eight months (more technically, the median mortality
was eight months), seemingly a death sentence. But Gould
soon realized that while half the patients died within eight
months, the other half went on to live much longer. Because
of his relatively young age at diagnosis, there was a good
chance he would be one of the fortunate ones. Gould wrote,
“I had asked the right question and found the answers. I had
obtained, in all probability, the most precious of all possible
gifts in the circumstances—substantial time.” Gould lived
another twenty years.22
Two other issues are worth mentioning. The statistical
rate of success and failure must be reasonably stable over
time for a reference class to be valid. If the properties of the
system change, drawing inference from past data can be misleading. This is an important issue in personal finance,
where advisers make asset allocation recommendations for
their clients based on historical statistics. Because the statistical properties of markets shift over time, an investor can
end up with the wrong mix of assets.
Also keep an eye out for systems where small perturbations can lead to large-scale change. Since cause and effect
are difficult to pin down in these systems, drawing on past
experiences is more difficult. Businesses driven by hit products, like movies or books, are good examples. Producers
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and publishers have a notoriously difficult time anticipating
results, because success and failure is based largely on
social influence, an inherently unpredictable phenomenon.
3. Make a prediction. With the data from your reference class
in hand, including an awareness of the distribution of outcomes, you are in a position to make a forecast. The idea is
to estimate your chances of success and failure. For all the
reasons that I’ve discussed, the chances are good that your
prediction will be too optimistic.
Sometimes when you find the right reference class, you see
the success rate is not very high. So to improve your chance
of success, you have to do something different than everyone
else. One example is the play calling of National Football
League coaches in critical game situations including fourth
downs, kickoffs, and two-point conversion attempts. As in
many other sports, conventional ways to decide about these
situations are handed down from one generation of coaches
to the next. But this stale decision-making process means
scoring fewer points and winning fewer games.
Chuck Bower, an astrophysicist at Indiana University,
and Frank Frigo, a former world backgammon champion,
created a computer program called Zeus to assess the playcalling decisions of pro football coaches. Zeus uses the same
modeling techniques that have succeeded in backgammon
and chess programs, and the creators loaded it with statistics and the behavioral traits of coaches. Bower and Frigo
found that only four teams in the thirty-two-team league
made crucial decisions that agreed with Zeus over one-half
of the time, and that nine teams made decisions that concurred less than one-quarter of the time. Zeus estimates that
these poor decisions can cost a team more than one victory
per year, a large toll in a sixteen-game season.
Most coaches stick to the conventional wisdom, because
that is what they have learned and they are averse to the
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perceived negative consequences of breaking from past
practice. But Zeus shows that the outside view can lead to
more wins for the coach willing to break with tradition.
This is an opportunity for coaches willing to think twice.23
4. Assess the reliability of your prediction and fine-tune. How
good we are at making decisions depends a great deal on
what we are trying to predict. Weather forecasters, for
instance, do a pretty good job of predicting what the temperature will be tomorrow. Book publishers, on the other hand,
are poor at picking winners, with the exception of those
books from a handful of best-selling authors. The worse the
record of successful prediction is, the more you should
adjust your prediction toward the mean (or other relevant
statistical measure). When cause and effect is clear, you can
have more confidence in your forecast.
The main lesson from the inside-outside view is that while decision makers tend to dwell on uniqueness, the best decisions often
derive from sameness. Don’t get me wrong. I’m not advocating for
bland, unimaginative, imitative, or risk-free decisions. I am saying
there is a wealth of useful information based on situations that are
similar to the ones that we face every day. We ignore that information to our own detriment. Paying attention to that wealth of information will help you make more effective decisions. Remember this
discussion the next time a contender for the Triple Crown goes off
at highly optimistic odds.
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Benoit Mandelbrot once said that “failure to explain is caused by failure to describe”. The world has
experienced one of the most severe financial crises. How should we make sense of what happened? Without a
doubt, we should describe the financial crisis in a multidisciplinary fashion. Only through multiple perspectives
can we begin to uncover the origins of the “great recession”. Today, I’m pleased and honored to have one of
the foremost experts in multidisciplinary thinking, Michael Mauboussin.
In this interview we attempt to make sense of the recent crisis by discussing Mr. Mauboussin’s latest book,
“Think Twice: Harnessing the power of Counterintuition.” We also reference his past bestseller “More Than
You Know: Finding Financial Wisdom in Unconventional Places.”
Background
Michael J. Mauboussin is Chief Investment Strategist at Legg Mason Capital Management. Prior to joining
LMCM, he served as managing director and chief U.S. investment strategist at Credit Suisse.
Mauboussin’s work focuses on the investment process from both the company’s and the investor’s standpoint.
His multidisciplinary approach draws from fields including finance, competitive strategy, psychology, and
complex systems theory. Mauboussin’s ideas have been featured in national publications including the Wall
Street Journal, Fortune, Forbes, and SmartMoney .
He is the author of More Than You Know: Finding Financial Wisdom in Unconventional Places (Columbia
University Press, 2006) and coauthor, with Alfred Rappaport, of Expectations Investing: Reading Stock Prices
for Better Returns (Harvard Business School Press, 2001). More Than You Know was named as one of “The 100
Best Business Books of All Time” by 1-800-CEOREAD. Mauboussin has also authored or coauthored articles for
the Harvard Business Review , Journal of Applied Corporate Finance , Financial Management , Time, and
Fortune .
Mauboussin has been an Adjunct Professor of Finance at Columbia Business School since 1993 and is on the
faculty of the Heilbrunn Center for Graham and Dodd Investing. In 2009, he received the Dean’s Award for
Teaching Excellence. Mauboussin is also affiliated with the Santa Fe Institute, the founding institution of
complexity science and a global leader in multidisciplinary research.
Mauboussin received an AB in government from Georgetown University. He lives in Darien, Connecticut, with
his wife and five children.
Opening Questions
Q: You were a top analyst for many years, can you pinpoint when you first became interested in a
multidisciplinary approach to finance/investing?

A: I’d trace my thinking back to the moment I read Creating Shareholder Value by Al Rappaport, who I had the
honor of working with on Expectations Investing. That book encouraged me to approach stock valuation in a
way that was—and still is, to a large degree—different than the rest of the financial community. Specifically, he
emphasized the importance of long-term cash flows, showed how competitive strategy analysis should be used,
and made a persuasive case that expectations are the key to stock prices.
As I was implementing Rappaport’s ideas in the early 1990s, I started to read more widely in areas like
evolutionary theory and psychology. Around the mid 1990s, Bill Miller, who’s now my boss, invited me to visit
the Santa Fe Institute. SFI is dedicated to multidisciplinary research in the physical and social sciences.
Immersion into the research at SFI really catalyzed my interest in applying multi-disciplinary approaches to the
world of investing.
Q: How did this interest and hobby evolve to your current position?
A: I was fortunate to work with some very progressive thinkers at Credit Suisse at that time. One of them is
now the CEO of Credit Suisse, Brady Dougan. These folks allowed, and in fact encouraged, me to explore these
connections as they applied to investing. For example, I had a bi-weekly piece called “The Consilient Observer”,
dedicated to new approaches to investing. In fact, “More Than You Know” is basically a collection of those
essays.

Let’s talk about your new book “Think Twice: Harnessing the Power of Counterintuition”
Q: What motivated you to write this book? How does it differ from your prior best seller?
A: I started my career as a big believer in models and finance theory. And I still think those things are really
important. But over time I came to recognize that what makes for great investors—and corporate managers,
for that matter—is not their ability to crunch numbers, but rather their ability to make good decisions in the
face of uncertainty. Remarkably, decision making is the most important facet of investing and is probably the
least taught aspect in business school.
My “a-ha” moment came at an investment and behavioral finance conference a few years back. Like they do at
most of these conferences, the professors ran little experiments to demonstrate various decision making
principles, and offered small prizes for the attendees who did best. The first contest was about overconfidence
and calibration, and I won. I got a t-shirt. The second one was about thinking about the decisions of others, and
I won that one, too. Now with about 70 attendees, it would be fair to say that it was unlikely I would win both
contests out of sheer luck.
But I have a confession to make: I had seen variations of these exercises before, and when I first tried them I
did really poorly. Embarrassingly poorly. But then I learned the principles, and how to deal with those types of
decisions. So even though I didn’t know the answers to those exact exercises, I knew how to think about them.

When Dick Thaler, a foremost behavioral economist, tossed me the t-shirt after I won the contest, he
grumbled, “You don’t deserve this, you knew what was going on.” And I thought: “That’s right, and that’s the
point!”
Q: Within the first couple of pages you provide a three step outline for becoming a better decision maker- 1
prepare, 2 recognize, and 3 apply. The failure of Bear Stearns, Lehman Brothers, Fannie & Freddie, and many
others represent a failure of following your three steps. Can you share your thoughts with us?
A: Those situations all have different circumstances, so it’s hard to comment about all of them with
generalizations.
That said, there are a few high-level concepts that would seem to be worth considering in the context of the
financial crisis.
First, it’s really important to think about probabilities and to recognize that the unexpected happens from time
to time. That some organizations didn’t even consider lower house prices a possibility, for example, is a mistake
from not thinking this way.
Second, it’s really important to understand incentives. Many, if not most, of the parties involved in the
mortgage meltdown were doing what makes sense for them—even if it wasn’t good for the system overall.
Homeowners got to live in fancier homes, mortgage brokers earned fees on the mortgages they originated
without having to worry about the quality of the loans, investment banks earned tidy fees buying, packaging,
and selling these loans, rating agencies made money, and investors earned extra yield on so-called AAA
securities. So it’s a big deal to watch and unpack incentives.
Finally is what I refer to as the “grand ah-whoom”—basically tipping points in the system. A run on the bank is
a good example. The financial company can swear up and down that it is in fine shape, but if customers lose
faith and pull out their money, it’s over really fast.
Q: You mention the mistake of favoring the inside view over the outside view. An inside view meaning only
focusing on specific tasks and using information close at hand to make predictions. An outside view on the
other hand asks if there are similar situations to provide a basis for decision making. In hindsight, do you
think key financial decision makers (i.e. heads of large corporations) fell for the inside view?
A: Almost everyone embraces the inside view from time-to-time. It’s a funny dynamic with executives,. On the
one hand, you want them to be optimistic so that they will work hard and take prudent risks. On the other
hand, you want them to avoid being too optimistic.
Q: It does seem like several thinkers used an outside view to avoid the crisis. Two that come to mind are,
Jeremy Grantham and Robert Shiller, each of whom found data supporting mean reversion in real estate
prices.

A: Right. There were some others as well. The challenge is to be right consistently.
Q: You write “a mental model is an internal representation of external reality…it trades detail for speed”.
Which mental models do you use most often? Where do you limit the use of mental models?
A: I’m not sure I can point to particular models I use most often. The real goal is to match the model with the
problem you’re faced with.
That said, I’ll mention two broad areas. The first is understanding the nature of complex adaptive systems.
These systems are everywhere in nature and society, with the stock market being a classic example. Some
understanding of how these systems work will carry a lot of intellectual freight.
The second is the core ideas behind prospect theory, developed by Danny Kahneman and Amos Tversky. We
tend to use certain heuristics—rules of thumb—which have associated biases. Every decision maker should
learn about these heuristics and biases, and the younger you are when you internalize the lessons, the better.
Q: How do you think criminals like Bernie Madoff manage to minimize cognitive dissonance and use the
confirmation bias to their advantage (that is to focus their partners on their consistent returns/ upside)?
A: I’m not a psychologist, and I’m sure there are plenty of people working on analyzing Madoff. But on the
surface, he used a few tools of persuasion to his advantage. First, his early investors did get good returns, even
if they were concocted. That created evidence that he knew what he was doing. He also created a sense of
exclusivity. When people perceive something that’s both good and exclusive, it increases its attractiveness.
Q: Besides the subprime crisis give us another example where what may be optimal for the individual agents
in a complex system maybe suboptimal for the system as a whole.
A: The main point is that it’s really difficult to manage a complex adaptive system, because you can’t see the
connections between the agents. In the book I give the example of the bungled attempt to “manage”
Yellowstone National Park. The intentions were good, but enhancing the population of one species led to
unanticipated cascades of events.
Q: From your own experiences when has your intuition served you versus when has it lead you astray?
A: That’s an interesting question. For me, the answer is playing sports. I’ve played sports all of my life (and still
do), and after enough practice you learn what to do in certain situations. There’s no need to think much—it’s
almost pure pattern recognition.
Q: You mention that over time it is much more important to be a fox rather than a hedgehog. That is to stitch
together diver sources of information rather than make few key predictions. How can an investor

systematically build mental model diversity and improve his/her ability to stitch diverse sources of
information?
A: I wish I could take credit for the fox versus hedgehog distinction in decision making, but I can’t. That came
out of the excellent work of Phil Tetlock, a psychologist at Cal, Berkeley. Tetlock’s work on experts, I believe,
should be taught to every businessperson—really, to every citizen. Through an extraordinary piece of
scholarship, Tetlock shows how poor experts do in making predictions in complex realms including political and
economic outcomes.
But his work also shows that some experts do better than others. The so-called foxes, who know a little about a
lot of things and don’t get wedded to a particular view, predict better than hedgehogs, the folks who know a lot
about one big thing.
It may be that you are to some degree born to be a fox or a hedgehog, but to become a fox, or work on
foxiness, you have to read a lot and be willing to change your view. Reading and evolving are really hard work.
Q: How do you view the crisis through the lens of conformity? How did homebuyers and lenders distort
judgment, action, and perception?
A: There has been a lot of work on this topic over the years. Markets tend to operate efficiently when there is
sufficient diversity of the underlying investors. However, we know that investors periodically coordinate their
behavior—what I like to call a “diversity breakdown.” How this occurs is probably best expressed through a
diffusion model.
Work in experimental economics shows that bubbles appear when there is upside price momentum and easy
credit. This is a very good description of the real estate market in the middle part of this decade—in part,
fueled by the Federal Reserve’s low interest rate policy.
One of the striking findings from the conformity research is that it is the perception of people that change when
they conform. They’re not going along only because they want to fit in; what other people believe shapes
what they believe. I’d call this finding tentative at this point, but it’s certainly fascinating and somewhat
disturbing.
Q: In this book you have stressed the importance of understanding both behavioral finance and complex
adaptive systems. While behavioral finance helps the individual investor complexity theory provides the
outside view. Is this your take?
A: I would say that understanding the nature of complex adaptive systems is useful in many realms, including
markets. Understanding behavioral finance can help you minimize your own mistakes.
But I want to make clear one distinction that I think slips by many people. That is, the theory of complex
systems teaches us it’s possible for people to be individually not very smart but for the market to be smart. The

whole is greater than the sum of the parts. So it doesn’t follow that just because you and I make mistakes that
the market will be inefficient.
Q: A section of your book is dedicated to indentifying the situations that allow for individual excellence. “A
stars performance relies on the people, structure, and norms around him- the system” Can individual
investors apply this model to select investment managers who will outperform markets?
A: Yes and no. It’s useful to think of investment performance as a combination of skill and luck. I think you can
make the case that many investors with excellent long-term records, like Warren Buffett, are undoubtedly
skillful.
So investors need to be diligent about two things. First, part of an investor’s skill is the system in which he or
she operates. If you remove them from their system, they may not be able to operate at the same level. You
can see this all the time in business and sports. Second, you need to take luck into consideration.
Extraordinarily good, or bad, results almost always reflect a lot good or bad luck. And extreme luck tends to be
transitory.
Q: The crisis has left many talking about “tightly coupled systems” can you share your thoughts on the
coupling of credit and equity markets.
A: Tightly coupled systems, one of the features of normal accident theory developed by Charles Perrow, exist
when the break down in one part of the system roils through the system and cannot be stopped. So this theory
probably isn’t necessary to think about credit and equity markets.
That said, I do believe it’s very valuable for equity investors to pay attention to the fixed income markets. For
example, if you believe you can earn equity-like returns in the fixed income markets, which was the case late in
2008 and in early 2009, and those returns satisfy your needs, then you should invest in fixed income instead of
equity. The reasoning is pretty straightforward: you’re meeting your objectives while sitting in a more senior
position in the capital structure.
Q: When dealing with complex systems you recommend “setting system level goals”. How do you look at
President Obama’s goals? Has he set system level goals?
A: I don’t know enough about the workings of the administration to answer that. But one thing that has been
interesting is that the new administration has worked with a number of very thoughtful people in behavioral
economics, and it appears some of the ideas are finding their way into policy.
An interesting person to watch is Cass Sunstein, a law professor at Harvard, who is now in charge of regulation.
He, along with Dick Thaler, wrote the book “Nudge.” The book has lots of good ideas. One that I like is the
concept of “choice architecture.” Basically, by changing how you offer choices to people, you can influence how
they decide. If you made the defaults from those decisions consistent with worthy goals, you can really change

behavior for the better. Examples of successes from choice architecture include increasing people’s savings
rates and encouraging organ donation.
Q: You admonish “there is no best practice in domains with multiple dimensions” given this warning it seems
even more important to focus on what Buffett calls the “circle of competence”. What’s your take?
A: I would separate those two ideas. The first relates to the Colonel Blotto game, part of the game theory
literature. The Colonel Blotto game has two players who each get a set of resources—say, soldiers. The players
then allocate their soldiers over a range of battlefields, or dimensions. The player who has the most soldiers in
each battle wins that battle, and the player who wins the most battles is the victor.
Simple versions of the game don’t reveal much; it’s basically rock, paper, scissors. That’s why I mention there’s
no best practice. You can show that strategy A beats B, B beats C, but that C beats A. So there’s no best
strategy.
But if you adjust the two parameters, the number of soldiers and number of battlefields, the game gets more
interesting. In fact, it has some good lessons in realms like war, sports, and business.
Buffett’s concept of circle of competence is extremely important. The basic idea is that it’s a really complicated
world out there, and you’re unlikely to be able to gain an investment edge everywhere. So you should focus on
the areas where you can get an edge and be satisfied to leave alone the areas outside your circle of
competence.
Q: If we look at financial markets as complex systems can we explain a breakdown of diversity as an agent
for illiquidity?
A: Diversity breakdowns and illiquidity are intimately linked, yes. But the breakdown also sows the seeds of its
own correction. For example, when everyone becomes fearful, there are no buyers, all sellers. So liquidity dries
up, because no one wants to be on the other side of the trade. But eventually, the selling gets exhausted.
I would also add a thought that I attribute to Warren Buffett, which is that fear tends to spread very rapidly,
but confidence is restored more slowly. We’re in the rebuilding phase now.
Let’s talk about your prior book “More Than You Know”.
In this book you provide a toolbox of mental models –aggregating research and presenting it with an
investment backdrop. If you don’t mind let’s revisit some of the concepts and apply them to our current
financial circumstances.
Q: In More Than You Know, you introduced the topic of fitness landscapes to explain Tiger Woods’ success.
Let’s apply this concept to the recent financial crisis, clearly many managers underperformed. Do you see
any managers who have used the crisis as a means of improving their “decision making”? How do you think
top investment managers are taking advantage of the changing landscape?

A: I don’t think any thoughtful manager goes through a tough performance period and doesn’t try to learn
from it, and certainly the recent crisis is no different. But I have to say, it’s really important to be careful of
hindsight bias. People tend to recreate the past in a way that makes them look favorable. And the fact is the
outcome we witnessed was only one of many possible outcomes—some better, some worse.
The main lesson from studying fitness landscapes is that as you are improving it can be the case that your
short-term performance may suffer even as your long-term prospects are brightening. So focus on getting
better every day, and don’t worry too much about the short-term blips.
Q: You’re a big believer in process over outcome. Do you think large financial firms pursued short term goals
at the expense of developing proper risk management techniques (particularly for the more advanced
financial products)? Where did their process break down?
A: I think many firms suffered from the problem of induction. The basic idea is that you try to infer the nature
of the system by observing instances. For an extended stretch, the results were satisfactory. Take the mortgage
market—home prices were rising, default rates were low, the demand for mortgage-backed products was
enormous. All the signals were flashing positively.
The problem is you can’t learn too much about a system by a fraction of the instances. This is where the idea of
the “black swan” comes from. Seeing lots of white swans doesn’t prove that all swans are white, but seeing
one black swan does disprove it.
So the lesson is to always be diligent about what you are not observing, not just what you are observing.
Q: We’ve looked at the financial crisis through the lens of process over outcome. Let’s shift focus and talk
about the tension between the investment profession and business. Can you share your thoughts about this
“balance” in the context of the crisis?
A: The idea is that when you run an investment firm, you are trying to manage to multiple goals. The first,
which Charley Ellis calls the “profession”, is to deliver excess returns for your investors over time. To be
successful with the profession, you have to be patient, a contrarian, and highly aware of your circle of
competence.
The second goal is to make money, what Ellis calls the “business.” If you run a mutual fund company, there’s a
pretty close correlation between revenues and assets under management. So there can be a temptation to
grow assets.
Now having a healthy business is consistent with a successful focus on profession. The problem comes when
the pendulum swings too far toward the business and the profession suffers as a consequence. A number of
people, most notablely Jack Bogle, have argued that a number of investment organizations have become too
business focused. It’s hard to argue with the analysis and conclusions.

One thread you find with a lot of great investors, folks like Seth Klarman and Eddie Lampert, is they tend to be
picky about investors they work with. They want folks who understand what they are doing. In essence, these
investors give up the upside of more assets in order to attend to the profession properly.
Q: Many financial models and stock screens are “attribute” driven. How can we build more circumstance
(context) driven models? Can you give us any examples?
A: The simplest example is the widespread use of multiples, for example, the multiple of price/earnings. If you
ask whether a low P/E is good or bad, it should be apparent that the right answer is “it depends.” Sometimes
stocks with low multiples are overvalued, and high multiple stocks are cheap. What does it depend on? It’d be
conditions like growth prospects, returns on invested capital, and the strength of the company’s competitive
position.
The fact of the matter is that the right answer to most questions in investing is “it depends.” And figuring out
what it depends on is one of the main jobs for an investor.
Q: You once said “Investing is interactive, probabilistic, and noisy” how do you remove the noise from your
research and decision making.
A: Here’s how I think about it. Stock prices reflect expectations that combine some signal and some noise. You
can think of the signal as the true growth prospects and economic returns, and noise as deviations from those
figures. The metaphor I often use is that of a coin toss. If I have a fair coin, you know that the signal is that
heads comes up 50% of the time. But if I flipped 10 times, you may not be shocked to see 7 tails and 3 heads.
That ratio would be the combination of skill and noise.
How do you take advantage of this? The simplest answer is something we call time arbitrage. If the market sees
the 7 tails and starts to price the coin as tails biased, then you can buy those faulty expectations and make
money. The key is that you get the signal right and the signal reveals itself over time.
Another way to cope with noise is to think probabilistically. The basic idea is to intelligently consider value
outcomes and their associated probabilities. These probabilities and outcomes allow you to determine an
expected value, and you want to buy at a substantial discount to that value. That discount is what Ben Graham
would call “margin of safety.” His message about margin of safety is just one of Graham’s enduring lessons.
Q: Tells us one or two things investors can do to focus on the long term given complex environments?
A: Let me first say there’s nothing sacred about focusing on the long term. There are some investment
strategies that are short term oriented, and that’s ok. In fact, it’s probably the case that we need all types of
investors to ensure a healthy market. A problem does arise, however, when people claim to be long-term
oriented but employ practices that are inconsistent with their time horizon.

I like to think of markets as complex adaptive systems. But Ben Graham’s idea of “Mr. Market” captures many
of the salient lessons from this approach, and does it in a way that’s very approachable. Graham said you
should think of prices as coming from a fellow named Mr. Market, who is very accommodating in that he shows
up every day and offers a price to buy your business and a price at which you can sell it. However, Mr. Market
undergoes wild mood swings. Sometimes he only sees the upside and is willing to buy at a high price. Other
times he’s despondent and willing to sell at a depressed price.
The key, said Graham, is to recognize that Mr. Market is there to serve you, not inform you. The key is to think
about the long-term, and to realize that when things are bad they’re likely to get better, and when they’re good
they’re likely to get worse.
Q: Thomas Friedman once quoted Bill Gates on the Tech Bubble and the consequences of over investing in
technological infrastructure. As normative economists we tend to think of bubbles as an inefficient allocation
of capital. Given your ideas about pruning it seems that although wasteful, entrepreneurial pruning (that is
to say investing in many different endeavors) and letting markets decide is the only way to drive innovation.
What’s your take? Can inefficient capital allocations benefit society?
A: First, let me note that my thinking here has been influenced strongly by a couple of economists, Carlota
Perez and Brian Arthur. It’s important to distinguish between product markets and financial markets. Perez and
Arthur have shown that there’s a consistent pattern. First, product markets start to change—often driven by a
general purpose technology like trains, electricity, or more recently the Internet. Next, financial markets get
wind of the change, and a bubble forms as they race ahead of the product market. Next, the bubble bursts. But
then—and this is important—the hard work gets done. The new technology gets woven into the fabric of
business. This pattern has played out repeatedly in history—look at railroads and canals in the 1800s as
examples.
So, one of the roles of the bubble phase is to explore options. While many, if not most, of the businesses will
fail, the bubble phase assures that you try out lots of approaches.
So whether this is inefficient, I don’t know. But this is a pattern that has played out time and time again.
Q: You have often explained the benefits of input diversity can you tell us about your own sources of
information. What periodicals, books, and journals do you read?
A: I am a big believer in reading. I am not sure I’m a good model, but I do try to keep up with the major
newspapers and I consistently read business periodicals including the Economist and Fortune. I also try to keep
track of a handful of blogs, not all of which are dedicated to investing. I keep tabs on the academic work,
including the Financial Analysts Journal, the Journal of Finance, and the Journal of Financial Economics. But
most of my time is dedicated to reading books. And I read about just about everything. But I’d guess that I
spend more time on science than any other topic.

Q: Charlie Munger often talks about the importance of killing your best ideas? Through the years have you
applied this concept? If so, which ideas have you killed and how have you evolved?
A: I’m a big Charlie Munger fan. I think that idea has been around for a long time, and probably the best known
advocate for it was Charles Darwin. I think he’d say something more like you should be open to killing your
most cherished ideas. This is an admirable goal but really hard to do.
I’d point to a couple of areas where my thinking has evolved a lot. The first is my understanding of markets. I
started as a pretty strong believer in efficient markets, for classical reasons. I then backpedaled to the idea that
arbitrage ensures efficiency. Learning about complex adaptive systems made be abandon a lot of those ideas.
That was not easy.
The second is one I’m struggling with now. I have always believed that the strategies a company chooses is
crucial in defining their competitive advantage. And of course, on some level that’s true. But I now realize
there’s a lot more randomness in the outcomes than most of us realize. Saying it differently, a random process
generates outcomes that are not much different than what we see in the world. So I’m thinking about the
relative contributions of skill and luck, and it’s not clear how to best think about the issue.
Q: Michael thank you for interviewing with us, we wish you the best of heath and fortune.
A: The pleasure was mine.
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Common Mistakes Even Smart
Investors Make
By Barbara Kiviat

As chief investment strategist of Legg Mason Capital Management, Michael Mauboussin's job is to
understand the world and then make money off of it. What he's found over the years is that investors,
like any other group of people, are prone to make mistakes that stem from faulty approaches to decisionmaking. In Think Twice: Harnessing the Power of Counterintuition, Mauboussin — also an adjunct
professor of finance at Columbia Business School — pulls from fields such as psychology, statistics and
complexity science to explain how we might do better. TIME's Barbara Kiviat spoke with him.
You just wrote an entire book about how smart people make bad decisions. Maybe you
could shed some light on the financial meltdown.
Increasingly, we as human beings create systems that are more complex than we can comprehend. If
you're designing an airplane you create redundancies to try to mitigate bad outcomes, but as we saw
earlier this year with Air France 447, when certain cascading events line up, they can lead to a disaster
that you just can't anticipate. In the realm of the social, we create institutions like global, interconnected
markets. By and large when investors are operating with some degree of diversity, when they're thinking
about things differently — time horizons, trading strategies — the markets are basically efficient. But
what we know is that people episodically coordinate their behavior. They all become optimistic or
pessimistic, and that leads to extremes. Even with the best of intentions, you can't anticipate all the
things that are going to happen. (See pictures of the top 10 scared stock traders.)
What does that mean for regulation?
You can set up certain decision rules that try to keep people on the straight and narrow, but too much
regulation about the details is going to get you in trouble. The big banks should probably be fairly boring
and reasonably well regulated. And their core businesses are — but they were able to get away from their
core activities and move further out on the risk spectrum and jeopardize the whole operation. So much
more stringent capital requirements for banks as they get larger, to make sure that as they get larger
they get more boring. For compensation, one way to mitigate risk is to defer some chunk of
compensation so that it's only success over time that you get paid for. Having a compensation czar
dictate who should earn what is probably not a great solution.
Let's zoom in to the level of the individual. How do you approach investing differently,
knowing what you do about the psychology of decision-making?
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One theme is contemplating different outcomes and attaching probabilities to those. There is this notion
called the inside-outside view. The inside view, which is how almost all of us plan, is that when you're
thinking about the future, you gather all the information around you and do your analysis and go from there
— whether you're launching a new product, putting an addition onto your house or forecasting the markets.
The outside view asks the question, what happened when other people were in this situation? It looks at
things from a larger statistical sample. Almost always the outside view gives you an answer that's more
pessimistic than the inside view. An analyst sent us a report about Amazon.com that said I think they can
grow 25% a year for the next 10 years. The analyst looked at the category, at international expansion — he
had a story — but the question is, how many companies in history have ever done that? The psychology of this
is that there are all these illusions that we have, like the illusion of superiority and the illusion of control. (See
pictures of TIME's Wall Street covers.)
Speaking of which, you write that money management is one of the best examples of the
illusion of control in the professional world ...
I was hoping no one would read that. Well, honesty never goes unpunished. Could you give me a good reason
then why investors wouldn't be better off with index funds?" By and large, investors would be better off with
index funds. The question to me is, if you are an active manager, what makes you think you can do better than
others over time? We like to think about four distinct building blocks. One is thinking about capital markets
more properly. Sometimes markets are efficient and sometimes they aren't. The insight is knowing what
mechanisms lead you from efficiency to inefficiency. The second is being very disciplined in valuation, in
figuring out if there are differences between fundamentals and expectations. The third thing is competitive
strategy work, being able to apply tools from microeconomics and strategy to figure out which companies are
going to do better or worse down the road. And then finally there is all this stuff on decision-making. Very few
people are willing to allocate the time to grasp the things they need to know to make good decisions
consistently. (See the top 10 financial-crisis buzzwords.)
You talk about how winning strategies aren't transitive. What's the lesson for managers?
One mistake managers make is they'll read a book that says: Here are the eight things great managers do.
They figure if they just live up to those attributes then they'll succeed. Well, no. It's not the attributes that
matter, it's the circumstances — what's going on around them. Almost all successful strategies are
circumstance-based, not attribute-based. Boeing, for instance, a very smart company, had outsourced a lot of
their products, but then they outsourced the design of the 787 and it was a complete disaster. The attribute
was "outsourcing is good," but in this case, the circumstances didn't serve it well. The key was that you should
only outsource when your product is modularized, when you can take the components and click them together.
Any other big takeaways?
A huge one is reversion to the mean [the tendency of an extreme event to be followed by a less extreme one].
Really high performance is a function of skill and luck. And luck, by definition, is transitory — it comes and
goes. The next time you do something, even if you sustain your skill, maybe you'll have a little less luck, and
you'll mean revert. When you apply that to the world, you see it everywhere — corporate performance,
sports-team performance, individual performance. It gets you to think about how to evaluate outcomes. For
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example, when people do performance reviews for employees, what are they thinking about? Often those
performance reviews focus on outcomes, where what you should try to separate is the skill component, what
people can control, and the luck component — wind to their back or wind to their face. For companies, there
are some outliers — some do better or worse for longer — but it's not a large number of companies and we
don't understand why. Random processes can explain an enormous amount of what we see in the real world.
This idea of a best team, you should always be circumspect about that.
See 10 ways your job will change.
See 10 things to buy during the recession.
Click to Print
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Below is an interview we conducted with Michael Mauboussin, author of the recently
published
Twice: Harnessing the Power of Counterintuition (Harvard Business Press), and Chief Investment Strategist at Legg
Mason Capital Management. We hope you enjoy the interview and book as much as we did.

Congratulations on your new book! Kris and I thoroughly enjoyed it. Rather than write a book review of Think Twice for our
readers, we thought it might be better to explore some of the material with you in an interview. We appreciate you taking time out
of your busy schedule to spend time with us today.
MM: Thanks, Steve. It’s really a pleasure to be with you.
Can you give us a quick synopsis of what the book is about and what inspired you to write it?
MM: The basic idea of the book is that when you are faced with certain types
of situations, your mind will naturally think about it one way when there is a
better way to think about it. That your mind takes you down a specific, and
incorrect, path can lead to poor decisions.
Let me give you an incredibly simple math problem as an example:
A bat and a ball together cost $1.10. The bat costs $1.00 more than the
ball. How much does the ball cost?
If you’re a normal person, you either answered $0.10 or $0.10 was the first
number that came to mind. The right answer, of course, is $0.05. Answering
$0.10 is basically automatic. You need to think twice to avoid it.
This question is one of three that comprise the cognitive reflection test, devised by a psychologist named
Shane Frederick. I have been asking this question in my talks lately, and it definitely illustrates the main theme
of Think Twice effectively.
Why did I write the book? Well, like you, I have spent a lot of time thinking about, teaching, and practicing
the process of investment decision making. And one of the things that has become very clear to me over the
years is that the key to being a great investor is a lot less about spreadsheets than it is about thinking well. Yet
the vast majority of what we teach in business school is the trade of investing—valuation, strategy, portfolio
structure, etc. Don’t get me wrong, those things are important. But what distinguishes the great investors is
not the Excel models, but their mental processes. Think Twice is an effort to help all professional decision
makers in that facet of their career.
In the book, you say that in a probabilistic environment, we are better served by focusing on the process by which we make a
decision than on the outcome. That seems right on the money. Can you talk about this a little more as applied to investing?
MM: First off, let me say I understand why people are focused on outcomes. Outcomes are objective. They
are audited. And they are how we keep score. So it is very tempting to dwell on outcomes.
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But in fields that are probabilistic, where a good decision can lead to a poor outcome—and vice versa—a
focus on outcomes is misplaced, because you don’t know if you were right for the right reason.
Let me be more concrete. Standard blackjack strategy says you should sit on cards that add up to 17. That
rule comes from a study of probabilities; in other words, over many trials you’ll be better off sitting on a 17
than asking for a hit. But that doesn’t mean that people who ask for an additional card don’t get a 4 from
time to time. In that case, luck has made their hand. And you know that if they always ask for a hit while
sitting on a 17, they’ll be much worse off than someone who always sits on the hand.
So in any probabilistic endeavor, you want to focus on an economically sound process, with the conviction
that over time a good process provides the best chance for a good outcome. But you also need to
acknowledge that even if you follow the right process, the outcomes will be unfavorable due to the inherent
nature of chance.
Early on in the book, you observe that information without context is falsely empowering. When I read that I thought about all
the CNBC viewers trying to pick up stock tips and investment ideas during a 30 minute or one hour program. There’s a lot of
information thrown out during any one segment, but very little context, which seems dangerous to me – falsely empowering, as you
put it. Can you comment on this?
MM: Wow, this is a big one. Two thoughts come immediately to my mind.
The first is that when faced with a decision, most people naturally go into information-collection mode. They
spend a depressingly little amount of time thinking about the type of problem they face. This can lead to a
false sense of confidence.
One illustration comes from the theme of the book’s first chapter, which is an inappropriate reliance on the
“inside” versus the “outside” view. With the inside view, you gather information and use that information,
along with your other unique inputs, to project outcomes in the future. This is the way people naturally
operate, whether it’s contemplating a renovation to their kitchen, launching a new product, or thinking about
the likely returns from the stock market.
The outside view, by way of contrast, looks at a problem as an instance of a larger reference class. In other
words, it asks a really simple question: when other people were in this situation, what happened? So the
outside view contributes some crucial context to your decision by providing base rate data that can be very
informative and useful.
The second thought relates to the application of theory. Here’s a pattern that’s depressingly common:
Researchers study a company that has recently enjoyed success, extract some attributes from that company,
and suggest that those attributes are the keys for every company to succeed. Stated differently, researchers try
to cram what’s worked in one situation into all situations. My bookshelf is filled with books that show “what
really works” or the “seven keys to success.” Most of these are totally bogus. But they sell well because they
tell people what they want to hear: “If you do the following, you will succeed.” Life is not so easy.
Let’s talk about some of the mistakes people routinely make in their decision making process. Your book is full of them. What
are the ones you see most frequently on Wall Street and in the business world?
MM: I mentioned the inside versus outside view, and that’s a big one. My colleague Bill Miller recently wrote
about an example that makes the point. It seems that the consensus on Wall Street is the “new normal,” that
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future rates of economic growth will be slower for a host of reasons. That’s the inside view. But the outside
view would ask: what’s the best way to predict the magnitude of the recovery in GDP growth? Well,
economists have studied this in some detail and the answer is: the magnitude of the decline. And we’ve just
come off one of the sharpest drops in decades.
A regression that fits past declines with subsequent increases places 2010 GDP growth at 8-9 percent. The
current consensus is 2.4 percent. That’s a heck of a gap. Now I certainly wouldn’t argue for 8 percent growth
in 2010, but the outside view may incline one to believe growth is more likely to be faster than consensus
than slower.
Another common mistake is the failure to understand the contributions of skill and luck in outcomes. In any
system that combines skill and luck, you will see reversion to the mean. Investors are not good at considering
mean reversion in their decision making.
I provide an example in the book that was based on research by a pair of professors of finance. They studied
the decisions to hire and fire money managers of over 3,200 plan sponsors—supposedly the most
sophisticated of investors—over a decade. The sponsors tended to hire managers who had outperformed
their benchmarks in the preceding period and to fire those who had underperformed. But, as mean reversion
would predict, they found that the fired managers outperformed the hired managers in the two years
subsequent to the decision. It goes back to your question before about process and outcome. It’s really hard
for people—even those who should know better—to avoid focusing too much on outcomes.
You have a term in chapter three of your book called the expert squeeze. Sounds like something important is going on here, tell
us more about it.
MM: The basic idea is that experts are losing their usefulness in a lot of decision-making settings to
computers, or algorithms, on the one side and to collectives, or the wisdom of crowds, on the other. And of
course there’s a big, common driver in both cases: technology. Advances in computing power and social
networking software are allowing us to tap more methods to solve problems.
Let me add a couple of points. First off, it’s important to recognize when either algorithms or crowds will be
effective. I offer a continuum. On the one side are problems that are rules based with limited ranges of
outcomes. This is a world where computers thrive. For example, computers can comb through the massive
data companies collect about their customers and illustrate useful patterns. Cinematch, Netflix’s program that
matches viewers and DVDs, is a great example. Cinematch is obviously going to be a heck of a lot more
accurate than an expert in providing good recommendations.
The other end of the continuum has problems that are probabilistic with large ranges of outcomes. Here,
crowds forecast better than experts—when certain conditions are in place. Prediction markets are a great
example. These markets consistently predict better than even the most learned experts.
I’ll mention one story that’s not in the book. In order to determine the book’s title, I hosted a “title
tournament” using Amazon.com’s Mechanical Turk. It was totally cool. We actually asked a large random
group which title or titles they liked best, offering a micro payment for their answers. In a short time, we got
clear feedback on the perception of the contending titles. As I like to say, it’s a great feeling knowing that a
large number of random people willing to answer a question for $0.10 determined the title of my book. But
it’s the truth!
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A final thought is that humans really do prefer to defer to an expert. We’re looking for experts in all facets of
our lives to help guide our decisions. In some realms experts are great and super valuable. But for lots of
problems, including most of those associated with markets, the record of experts is dismal.
There’s a nice discussion in Think Twice about the science of complexity and diversity (of opinion) breakdowns. What does
complexity theory tell us about the importance of diversity of opinion in a place like Wall Street or in global capital markets?
MM: You can describe complex adaptive systems at three levels. First, you have a group of heterogeneous, or
diverse, agents. These could be investors in a market, neurons in your brain, or ants in an ant colony. Second,
you have to let these agents interact with one another. And finally, what emerges is a global system—the
stock market, consciousness, the ant colony. It’s important to stress that the whole is greater than the sum of
the parts. This means that reductionism doesn’t work. You can’t understand the system by studying the parts.
Just as the ants can’t tell you what’s going on at the colony level, you can be pretty sure that any individual
investor has a very limited grasp of the market’s workings.
For each of these systems to operate effectively, though, you need to have diversity of the underlying agents.
By the way, all of these systems have periodic failures. Sometimes the failure is the result of an external shock.
But more often the failures are the result of the internal workings of the system. They are endogenous
failures. In markets there are booms and crashes, in brains it is epilepsy—synchronized firing of neurons—
and in ant colonies it’s circular mills, when the ants follow each other around in a circle until they die. And all
of these failures have a common root: a breakdown in diversity. Rather than the agents operating
independently, their behavior is coordinated. Not surprisingly, we rarely see these types of breakdowns in
nature, in large part because evolution has found ways to ensure diversity. But under certain conditions you
see diversity breakdowns in all of these systems.
It’s now pretty easy to see how that would apply to Wall Street. When views are diverse and properly
aggregated, you’re going to get pretty efficient markets. But when diversity breaks down and people start to
imitate one another, you will get inefficiency. The challenge is that you will feel the strongest inclination to go
with the crowd precisely when the inefficiencies are greatest. This is by definition true.
The institutional imperative is Warren Buffett’s phrase to explain the tendency of organizations to mindlessly intimate what peers
are doing. How can executives watch out for the institutional imperative?
MM: One of the best ways to guard against mindless imitation is to constantly ask the naïve question: Why
are we doing this? So, for example, why are we paying people this way? Why are we in this business? Why are
we providing earnings guidance? Why are we proposing the M&A deal? Asking the naïve question was one of
Peter Drucker’s tricks, and if you do it frequently enough and answer honestly, it’ll lead to good thinking.
Good decisions come with sound answers to the “why” question. Buffett tells a great story about an
executive trying to make his case for acquiring another company. After failing to convince the board of
directors of the deal’s virtue, he basically says, “aw, c’mon folks, all the other kids are doing it.” Whenever
you get an answer like that, look out.
What do ant colonies and bee hives tell us about effective decision making on Wall Street and in the business world?
MM: I am fascinated by how social insects solve difficult problems. They deal with complex tasks with no
one in charge and with limited individual smarts. Yet the results are simply amazing.
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The two big lessons for me are about the power of collectives and diversity. While humans naturally want to
defer to an expert to make a decision, social insects demonstrate that hard problems—for them, matters of
life and death—can be successfully handled by the hive. This is an idea that runs very counter to how humans
think. Time and time again, I have heard executives express misgivings about the stock market or prediction
markets. People just don’t feel comfortable with the notion of collective decision making.
The second lesson is something we’ve already discussed—diversity. Many organizations will tell you they are
committed to diversity, but often what they’re committed to is social identity diversity—gender, race, age,
religion, etc. But what really matters is cognitive diversity. That’s true in organizations and in markets.
You spend time discussing mean reversion in the book. You note that when it comes to reversion to the mean, they make three
kinds of mistakes. Please elaborate.
MM: The first mistake is to ignore it all together. In the example I cited before, about plan sponsors hiring
outperforming managers and firing underperforming ones, that’s what’s going on. Another story comes to
mind. I was once presenting on reversion to the mean to the senior management of a company. They nodded
along knowingly. But then the CEO proceeded to insist that while they understood and agreed with the
concept of reversion to the mean, they had figured out how to avoid it. Suffice it to say that they did not
avoid it, as their subsequent financial performance attested.
The second mistake is to misinterpret what reversion to the mean says. People sometimes believe it means
that results tend to migrate toward average. But that’s not really what’s going on. It is accurate to say that if a
recent outcome benefitted from lots of skill and lots of luck, the next outcome will likely be closer to the
average as the good luck is unlikely to persist. But by the same token, an outcome that was average may be
followed by an outcome that’s much better or worse if good or bad luck comes into play, which is repulsion
from the mean. The big idea is that even if the distribution stays the same over time—say, for corporate
returns on invested capital—luck will reshuffle the positions of the companies. There is no tendency toward
mediocrity, just draws from the bin of luck.
The final mistake is the tendency to confuse feedback with mean reversion. For example, if your daughter
comes home with a really great grade on her math test, which is likely to be part skill and part luck, you might
praise her for her good work. You’ll then likely see her next test score be not quite as good, as her good luck
may not continue. So you might think that your praise was the problem, when in fact her performance simply
reflected mean reversion.
Of course, the same is true of criticism. Pretend your daughter comes home with a very poor grade on her
math test and you read her the riot act. She’ll likely do better on the next one as the result of better luck. So
you might falsely conclude that your criticism helped her.
What is the greatest lesson and opportunity from understanding reversion to the mean?
MM: One big insight for me is that you should focus feedback only on the part of performance that is under
the individual’s control. That’s very easy to say, but really hard to do. For example, when evaluating the
performance of an associate, you must do your best to focus the analysis on the process.
The opportunity lies in seeing it where others don’t. If you witness performance that is at the extremes—
either good or bad—recognize that such performance is unlikely to persist. There’s a whole strand of research
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that studies the media and shows that when a company is celebrated the best times are likely behind it, and
when a company is taken to task as being no good better days often lay ahead.
Twitter’s second in command frankly admitted recently that he really didn’t know how to describe the company yet, despite being
all the rage today. It sounds to me like he is thinking twice. It also sounds like he subscribes to Daniel Kahneman’s formula for
success and great success in the 21st century. Do you agree?
MM: I didn’t see that quote so can’t comment on it directly. But I will say that it may be difficult to describe a
company that has had success in attracting users without yet having fleshed out a business model. This was
true of Google in the early days, too.
I’d also say it’s good to be mindful not to get “fooled by randomness,” as Nassim Taleb would say. Too
often, people attribute their successes to smarts, when the truth is they were just lucky. As Kahneman noted,
great success combines good skill with a lot of luck. It’s important to acknowledge both.
I’ve long been fascinated by the Halo effect – the human proclivity to make specific inferences based on general impressions - and
was glad to see you discuss it in your book. You do a lot of meeting with company executives in your position as Chief Investment
Strategist at Legg Mason Capital Management. What’s the reaction of executives when you discuss the Halo effect?
MM: They have no idea what I’m talking about!
Seriously, the main lesson for executives is that you have to be careful about drawing lessons from success
stories. As we discussed before, a lot of what makes for success or failure is based on circumstances. The
problem is people want stories. The common denominator of the best-selling business how-to books is that
they tell great stories. Never mind that the research is flawed. The stories carry the day.
You mention that people shouldn’t think twice before every decision. When are the best times to think twice?
MM: Yeah, the fact is that most of your decisions will either have a clear answer or will not be consequential.
Of course, you won’t need to think twice in those instances.
But there are certain situations when your mind will want to approach the problem in a way that’s
suboptimal. I recommend three steps. The first is to prepare—basically to learn about these situations. I
describe eight of them in the book. So read about them, learn about them, and build your mental database.
Second is recognition. These situations will show up in various guises in different fields. Once you learn
about these situations, you’ll see them in your professional life, your personal life, and even while watching a
ballgame on TV. Once you’ve got these situations down, you’ll see them everywhere.
Finally, I offer ways to deal with these situations. Each chapter offers some specific ideas on how to mitigate,
or manage, the mistakes.
I want to emphasize one point. Think Twice is really about opportunity. A lot of decision making books are
satisfied to point out that people are far from rational in their decision making. This, of course, is true. But it
doesn’t leave you feeling very good.
Think Twice turns this on its head and suggests that you consider the upside in these mistakes. The
opportunity comes in two flavors. First is, of course, reducing your own mistakes. This is like the tennis
player who makes less unforced errors. Fewer mistakes equal better outcomes. Second, you can take
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advantage of these mistakes when other people make them. Precisely because these mistakes are so prevalent
and difficult to manage, they will present opportunity.
In the final chapter you talk about things people can do to improve their decision making. What are two or three most important
things in your opinion?
MM: The starting point is to learn about the mistakes. That’s really valuable and helpful. Next is to keep a
decision-making journal. When you make a decision of consequence, write down what you decided, how you
came to that decision, and what you expect to happen. If you’re so inclined, note how you feel emotionally
and physically. The decision journal will present an opportunity to audit your decisions, effectively giving
yourself feedback. One of the most powerful biases around is hindsight bias. Once we know what happened,
we somehow think we saw it coming. Our rearview mirror provides 20/20 vision into the past. But having
your decisions written in your hand will offset that bias.
I’d also recommend putting yourself in the shoes of others. One area where this is helpful is in assessing
incentives. What motivates people to do what they do? Try not to judge so much as to understand. And when
you understand what makes people tick, you’re in a much better position to anticipate and appreciate how
they decide.
There is so much more about the book we could discuss, but you’ve been gracious with your time and we appreciate it. Thanks
again for sharing your thoughts with us. We wish you all the best with the new book and look forward to your future efforts.
MM: Thank you, Steve. The pleasure was mine.
About Michael Mauboussin:
Michael Mauboussin is Chief Investment Strategist at Legg Mason Capital Management and adjunct professor
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Asian Investor - Michael Mauboussin Interview
Mauboussin sees abundant
'expectation gaps'
Nov 23, 2009

AsianInvestor: With contrarian investing, is
the aim always to achieve alpha, or are you
happy with beta some of the time?
Michael Mauboussin: We'd call ourselves
value investors rather than contrarian where it
makes sense. Second, the aim in investing is to
constantly seek assets whose value is
substantially higher than their price, by
comparing asset fundamentals against price
expectations. To take the example of horse
racing, the horse's odds represent the price
expectation, while the horse form, trainer,
track record, track conditions and so on
represent the fundamentals. You don't make
the most money betting on the favourite, but
by identifying the mispricing between
expectations and the fundamentals -- the
'expectation gap'. Hence, you should never be
happy with beta -- that's not getting you any
value for your clients. Alpha what it's all
about.
Does your approach to value investing work
better in some markets than others? If so,
which ones?
Value investing tends to have a difficult time
in markets that are very momentum-orientated
-- it tends to suffer most when markets become
value-insensitive, such as in the recent crisis or
in the late 1990s. However, value investing is
a tried-and-tested approach and should be
successful over time. Value investors would
see themselves as being providers of liquidity.
So when the market is down and investors are
fearful, they will buy, while they will look to
sell when stocks are up and everyone else is
enthusiastic. In 2009, it's been a much better
environment for value investors -- being able
to buy relatively inexpensive stocks has led to
good returns.
How about with regard to emerging
markets or specific asset classes?
I don't have much experience of emerging
markets, but you can scan the universe of
value investors and see some that have been
successful in such markets -- for example,

John Templeton of Franklin Templeton. The
value-investing mindset applies to all asset
classes, but to different degrees. The fixedincome stream tends to be easier to assess,
because it involves fixed cashflow streams
from companies, while equities are more
difficult because you're not sure when and
how much cashflow will come. As for
commodities, they are classically affected by
supply and demand, but in the past couple of
years or so speculators have come in and
changed the tenor and tone of that market. So
now it's more of a momentum market than in
the past, when it was largely fundamentalsdriven.
For example, late 2003 would have been a
good time to participate in energy -- when
commodity prices were low and valuations
were undemanding. On the other hand, most
fundamentals-orientated investors would be
hard pressed to find a case for investing in oil
at $80 a barrel [its level around midNovember].
Given that pretty much all investment
strategies suffered during the recent crisis,
how did your approach help you, and
indeed where did it hinder you? Can you
give me specific examples?
I have a couple of thoughts on this. Reflecting
on 2008, as an organisation we've probably
mis-characterised the crisis and
underestimated it as a result. We felt it was a
liquidity crisis and that liberal monetary policy
would therefore lead to a solid rebound. But it
was actually more of a collateral crisis. When
the price of the largest assets in the market -real estate -- collapsed, that led to margin
calls, more asset sales, more margin calls and
so on.
Another thing that caught us flat-footed was
the government's desire to take over [US
mortgage financing agencies] Fannie Mae and
Freddie Mac, and save [US investment bank]
Bear Stearns and [US insurer] AIG -- and then
to let Lehman Brothers fail. It's not that we
didn't consider such scenarios at all, we just
underestimated their probability.
The point is that you find 'expectation gaps' by
looking coming potential outcomes -- and
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during this crisis, we may not have looked at
enough, or properly weighted, potentially
adverse outcomes.
As for where we see things going now, if you
want to figure out the magnitude of GDP
growth, there's research that shows the
magnitude of decline and does a good job of
explaining the magnitude of [the subsequent]
GDP recovery. This approach predicts US
GDP growth for 2010 of 8-9%, which is
remarkable. The consensus on GDP growth
for next year is actually 2.5% -- so there's a
yawning gap. We're not advocating growth as
robust as 8%, but we would lean towards the
notion that it will be better than people think.
A number of economists have shared this type
of analysis -- the one I follow particularly is
Ed Hyman of [US firm] ISI Research. He has
a good sense of history and good perspective.
How and where did you most succeed in
exploiting the 'expectation gaps' in the past
couple of years?
We found opportunities in the ability to move
up the quality spectrum. That is, by investing
in companies that have historically been
higher-quality, such as in the technology and
financial services sectors. You've been able to
get good-quality companies at low valuations.
And some of those expectation gaps are
persisting in those sectors.
But aren't you worried about potentially
major issues in the financial sector, such as
increased moral hazard, likely tightening of
regulations and so on?
The situation now reminds me of the markets
after the Enron scandal -- that got a lot of
people to sit up and take more notice. So there
is a heightened awareness about the
importance of conducting business properly,
which may have been less evident during the
swell in housing activity.
We'll see what happen with the regulations
and what form they take. There are a number
of challenges. Firstly, we shouldn't fight
yesterday's battles. I don't want to be too
pessimistic, but I'm not sure how much people
have learnt. As Ken Rogoff and Carmen

Reinhart show in their book This Time It's
Different, such crises have been part of the
markets as long as we've had markets. I would
be surprised if we don't have another crisis;
that's one of the costs of a market system.
With regard to regulation, the innovation got
ahead of the plumbing this time. For example,
credit-default swaps are useful and shouldn't
be removed altogether, but it would be
sensible to have greater transparency around
them by having them traded on exchanges and
cleared. This would provide more
transparency and stability to the instruments
underlying more complex financial
transactions.
But there is a risk of micro-managing some
issues, and I think the US administration is
mindful of that. It's also important to bear in
mind that financial services is now a global
industry -- so you need to have similar
regulations from country to country, as
otherwise financial institutions will go to
where the rules are more favourable.
Do you think investors in general have
learned from the crisis -- have people truly
changed their views on how and where to
place their money? Are there more foxes
out there now than hedgehogs?
No. The consistent feature about all these
crises is human nature -- it's very difficult to
change it at all. So I suspect we'll see the same
patterns of greed and fear periodically raising
their heads; in a different market, a different
place with different actors, but with the same
story.
Phil Tetlock, a psychologist at University of
California at Berkeley, published a book in
2006 suggesting that foxes -- those that know
a little about a lot of things -- make better
predictions than hedgehogs, who know a lot
about just one thing. Hedgehogs will get their
moments of fame -- for example, if you were
very bearish in the early phases of the crisis,
you'll have made a name for yourself. And the
same goes if you were bullish in 2009. You
may get it right once, but the question is
whether you can string together several correct
predictions.
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Surge in the Urge to Merge
M&A: Trends and Analysis
Results show . . . acquirers moving early within an industry acquisition wave not only
outperform those acquiring later, but on average achieve an economic gain. This result is
particularly impressive because researchers have concluded that although target shareholders
benefit from acquisitions, acquiring firm shareholders do not.
Gerry McNamara, Jerayr Haleblian, and Bernadine Johnson Dykes
The Performance Implications of Participating in an Acquisition Wave 1
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•

An M&A wave may be on the way. If history is any guide, M&A activity tends to
follow the stock market with a modest lag.

•

The early bird gets the worm. Academic research strongly suggests that companies
doing deals early in the M&A cycle provide better returns for their shareholders than
the companies that participate later.

•

Use economic, not accounting, measures to evaluate deals. While it stands to reason
that executives seek to create shareholder value with the deals they do, the evidence
shows that most don’t. It appears that executives (and investment bankers) miss the
mark because they focus on accounting-based measures instead of considering the
extent to which synergies can exceed the premium.

Legg Mason Capital Management

Higher Stock Market, More Deals
We may be at the front end of another mergers and acquisition (M&A) boom. Historically,
upswings in deal activity have coincided with improvements in the economy and the stock market.
Exhibit 1 shows the relationship between deal volume and the price level of the S&P 500 Index
over the past 15 years. The strong rally in equities off the March 2009 lows, sharply improved
credit conditions, solid non-financial corporate balance sheets, and companies seeking to
enhance their strategic positions all point to more deals. Notably, research shows that companies
making acquisitions in the early part of the cycle deliver better returns to their shareholders, on
average, than those that act toward the end of the cycle. 2
Exhibit 1: M&A Is Heavily Procyclical
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After reaching an all-time high in 2007, M&A activity has tumbled in the last year and a half,
reflecting the financial and economic tumult. While 2008’s deal volume looks respectable given
the stock market’s sharp decline, the deals were heavily skewed toward the first half of the year.
Announced activity was weak in 2009, but the fourth quarter was the strongest of the year,
reflecting the improvement in equity and credit markets. For all of 2009, global M&A volume was
roughly $2 trillion, about half of the average level over the past five years. 3
During the deep recession of the past two years, falling earnings and limited access to capital
made executives more risk averse. As a result, firms slashed expenses, squeezed their balance
sheets, and reined in growth initiatives. This has allowed companies to generate healthy free
cash flows and to sustain strong financial positions. While consumer and government debt may
be of concern, the balance sheets of many companies are solid. As the recovery gains
momentum, companies are again setting their eyes on growth.
In recent months, several high-profile M&A deals have been announced. The most notable is
Exxon Mobil’s $31 billion offer for XTO Energy, a leading acquirer and producer of oil and gas.
Kraft’s $16.8 billion bid for Cadbury, a global confectionery producer, is also a large potential
transaction. (Hershey has also expressed interest in Cadbury.) While not a clean M&A deal,
General Electric has agreed to sell its majority stake in NBC Universal to Comcast in a complex
transaction valuing the unit at about $30 billion. 4
M&A activity tends to rise and fall along with the stock market, and almost every company is
either involved in a deal, or affected by one, at some point. For instance, research suggests that
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roughly 2-3 percent of public companies are acquired in a given year. 5 Often, a move by one
competitor triggers cascading moves by its competitors hoping to sustain their competitive
position. Mergers and acquisitions play a large role in shaping competitive landscapes and can
have a large impact on corporate value.
Many companies and investors do not have a firm grasp on how M&A deals create or destroy
shareholder value. Companies do deals for a host of reasons, including the pursuit of growth,
diversification of their businesses, or to consolidate an industry. And companies often feel
compelled to do a deal simply because other companies in their industry are doing them.
Generally, companies, investment bankers, and investors assume that deals that add to earnings
per share are virtuous. But for an acquirer there is ultimately only one test of a deal’s merits:
whether it creates shareholder value. Since investors have a strong incentive to properly evaluate
a deal’s economic virtue, the stock price change following an announcement is often an excellent
barometer of a deal’s merit. On this point, the evidence is damning.
Research shows roughly two-thirds of M&A transactions destroy shareholder value for the
acquiring companies. In addition, the market’s initial reaction to a deal is a reasonably unbiased
predictor of long-term value creation. Mark Sirower and Sumit Sahni, consultants versed in M&A
economics, looked at the persistence of returns for deals that the market initially deemed
favorable or unfavorable (see Exhibit 2). While the initial response wasn’t always the final say,
about one-half of deals with positive initial reactions stayed favorable one year later, while roughly
two-thirds of deals with initial negative reactions remained unfavorable. 6
Exhibit 2: Initial Reaction Speaks Volumes
# of Deals

Announcement
Return

One-Year
Return

Premium

Persistent positive

52

5.6%

33.1%

25.8%

Initial positive

103

5.7%

4.9%

30.7%

Full sample

302

-4.1%

-4.3%

35.7%

Initial negative

199

-9.2%

-9.0%

38.4%

Persistent negative

133

-10.3%

-24.9%

40.5%

Stock Reaction

Source: Mark L. Sirower and Sumit Sahni, “Avoiding the ‘Synergy Trap’: Practical Guidance on M&A Decisions for CEOs and Boards, “Journal of
Applied Corporate Finance, Vol. 18, 3, Summer 2006, 85. Used with permission.

The basic reason that most M&A deals fail to create value for buyers is that acquirers tend to pay
too much for targets. A host of factors might explain this tendency, including an overly optimistic
assessment of market potential, overestimation of synergies, poor due diligence, and hubris. But
while deals are harmful for the shareholders of acquirers on average, some buyers do create
value. Acquirers can increase their chance of success by paying low premiums and executing on
operational improvement. 7 The research points to another reason some acquirers succeed: good
timing.
A recent study by three professors of management showed that companies that do deals early in
an acquisition wave generally enjoy share-price rises, while those that buy later tend to suffer
stock-price declines. Acquirers at the beginning of a wave see their shares increase more than
four percent above what would be expected, based on past performance and market trends, over
the three weeks following the M&A announcement (see Exhibit 3.) Buyers acting roughly twothirds through the wave see average declines of approximately three percent. Returns actually
improve somewhat later in the wave, but are still vastly below those of the early-movers. 8
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Exhibit 3: Early Movers Get the Returns

Source: Gerry McNamara, Jerayr Haleblian, and Bernadine Johnson Dykes, “The Performance Implications of
Participating in an Acquisition Wave," The Academy of Management Journal, Vol. 51, No. 1, February 2008.

The professors defined an acquisition wave as any six-year period where the peak year of
acquisition activity was twice as high as the base year, and where there was a subsequent
decline of greater than 50 percent. The sample included over 3,000 companies in a wide range of
industries from 1984 through 2004. All returns were adjusted for market factors.
There are several benefits to acting early in a cycle, including choosing from a greater pool of
potential targets and the ability to buy assets cheaply. Naturally, the larger the number of
potential acquisition candidates, the more likely it is that a buyer can find a suitable target.
Further, firms that move early can generally do deals at cheaper prices—usually against a
background of economic growth—than companies that act late in the cycle. Finally, benefits to
moving early are most pronounced for industries that are growing and stable.
Underperformance for late movers is generally the result of taking strategic action based on the
previous action of other firms. While early movers can scan the landscape for the best targets,
late movers act less rationally and with greater haste, often leading them to acquire suboptimal
targets at elevated prices. Bandwagon pressures motivate the late movers to focus on social
cues. As a result, they assume other companies have superior information and plunge into deals
without fully considering the strategic implications.
Bandwagon pressures also explain why returns improve late in the wave. The pressures subside
as the M&A boom simmers out, allowing firms to complete more rational assessments of
acquisition targets and their values. Even so, the latest movers still generate shareholders returns
that lag those made by early movers. 9 Finally, the form of financing plays a role in determining
shareholder returns for acquirers later in the cycle. Companies that finance their deals primarily
with cash see a smaller decline in their shares than companies that use equity.

Setting the Stage
There are two types of acquirers: strategic and financial. Strategic buyers are companies that use
M&A as a tool to implement corporate objectives. The most common rationales for doing deals
include industry capacity reduction, product or market line extension, geographic rollup, industry
convergence, and M&A as research and development. 10 Strategic buyers generally assume that
they can realize significant operational synergies, which justifies the premium they pay for their
targets.
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Financial buyers are typically private equity firms that acquire companies, business units, or
assets and seek to improve their operating performance. The substantial use of debt—private
equity firms typically use $3-4 dollars of debt for every $1 of equity they contribute—allows them
to enhance their cash-on-cash returns. Further, there is a perception that private equity firms, less
susceptible to pressure from the public markets, can make more optimal capital allocation
decisions. (While I acknowledge this perception, I strongly disagree that public companies are
hamstrung with their capital allocation decisions.)
Companies generally pursue strategic deals in order to expand their core strengths. This may
involve plans to extend their product or geographic scope. Recent instances of this horizontal
expansion include Exxon and XTO, Kraft and Cadbury, Stanley Works and Black & Decker, and
Disney and Marvel. Consider Kraft’s pursuit of Cadbury. With many of its traditional businesses
growing slowly, Kraft seeks to bolster its organic growth through a purchase that offers similar
products, but with much broader geographic reach. 11
While horizontal expansion may be the most popular rationale for doing a deal, there has been a
notable increase in deals based on vertical integration. A vertically integrated company controls a
product or service throughout the value chain, from raw materials to the end product. In recent
decades the trend has been toward more specialization, as companies increasingly focused on
one part of the value chain. In the last two years—perhaps spurred by the economic downturn—
some prominent companies have done deals to become more vertically integrated. These include
Oracle and Sun Microsystems, PepsiCo and Pepsi Bottling Group, and Live Nation and
Ticketmaster. 12
One factor slowing the pace of deals is that banks have been hesitant to fund them. In the U.S.,
bank loans for M&A fell sharply in 2009 to approximately $100 billion, about one-third of 2008’s
volume and only one-sixth of the volume of 2007.13 After a brutal period in 2008 and early 2009,
there are encouraging signs in the credit markets. Deal financing is picking up, interest rates are
falling, credit spreads are narrowing, and bond issuance is at record-highs.
For instance, banks offered nearly $30 billion in loans to fund acquisitions or leveraged buyouts in
the month of November 2009, according to Dealogic, exceeding the total of the previous seven
months combined. In addition, the cost of debt is falling rapidly. To illustrate, three- and six-month
LIBOR—widely used reference rates for borrowing—have moderated from extremely high levels
in 2008 (see Exhibit 4, left panel). Credit spreads, which reflect the cost of corporate borrowing
above the risk-free rate, have receded sharply for all major fixed income products (Exhibit 4, right
panel).
Exhibit 4: Improvement in Credit Markets
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Along with the falling cost of debt, we have also seen a major increase in bond issuance. U.S.
corporate bond issuance hit an annual record of $1.2 trillion in 2009, just ahead of the issuance in
2007 and up nearly 34 percent compared to 2008. 14 Much of this increase is the result of latent
demand that built up during the credit freeze in 2008. Government initiatives and low interest
rates also helped.
Improvement in the credit markets is encouraging, but banks are not likely to return to pre-crisis
mode any time soon. Even if the volume of loans recovers, lenders are likely to be more
conservative on the terms in the future than they were in the past. This might include, for
example, insisting on a lower ratio of debt to the company’s operating cash flow or as a
percentage of total capitalization. Banks remain fearful that another market downturn will leave
them with vulnerable debt instruments. Also, banks are operating under the scrutiny of tighter
capital requirements, limiting their ability to expand M&A financing. 15
These more conservative lending standards have hit the financial buyers especially hard. Private
equity firms have historically financed buyouts with a ratio of anywhere from 60 to 90 percent debt
to total capital. 16 During the golden age of 2002-07, investors poured record amounts into the
private equity industry and bankers accommodated deal activity by relaxing standards on credit.
The financial crisis changed all that. Investors are now hesitant to invest with private equity firms,
either because they’re worried about capital calls or because they’ve simply lost faith in the
industry. 17
Some of the largest institutional investors have already begun to cut back on their investments in
private equity. For example, California Public Employees' Retirement System, the biggest
pension plan in the U.S., has reduced its allocation to private equity by more than 60 percent. 18
In addition, over 40 percent of the largest university endowments are currently above their target
allocations to private equity, suggesting they are also likely to reduce their investments in the
future. 19 These factors have led to the virtual disappearance of private equity deals. Based on
trends through the first half of 2009, we estimate private equity M&A to be about $70 billion in
2009, or 3-4 percent of total deals, much lower than the 15 percent average over the past decade
(see Exhibit 5). 20
Exhibit 5: Global M&A Volume
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Source: Bloomberg, Reuters, LMCM estimates. Data through 2009.
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Despite the challenges, several factors suggest private equity M&A could soon be back. The
industry currently has roughly $500 billion in capital waiting to be invested, the largest amount in
history. Assuming leverage at a 3-to-1 ratio to equity, this cash hoard represents $2 trillion in
purchasing power, roughly 20 percent of the market capitalization of the S&P 500. In addition,
private equity firms such as TPG, Blackstone, and Kohlberg Kravis Roberts are beginning to exit
past investments. 21 These exits generate cash to disperse to investors and bode well for new
rounds of fundraising. The sharp contraction in credit spreads provides another reason to expect
a pickup in leveraged buyout (LBO) activity. Over the past decade, LBO activity has been much
greater when credit spreads were tight. 22
Private equity may also benefit from an improvement in the market for collateralized loan
obligations (CLOs), a critical source of financing for LBOs. These specialist funds, which pool
loans and divide them into securities of varying risk, bought large amounts of LBO loans during
the prior M&A boom. In the first half of 2007, CLOs financed nearly two-thirds of the loans
backing LBOs. But after peaking at about $100 billion in 2006 and 2007, sales of CLOs virtually
disappeared. However, with market conditions improving and the sharp increase in the value of
leveraged loans, many industry observers expect to see CLOs make a modest comeback over
the next year. 23
For the foreseeable future, private equity deals will likely be smaller, and will include more upfront
cash. Lower amounts of leverage may reduce returns, as the use of leverage has accounted for
between one-quarter to one-third of returns. Transaction fees of about 1 to 2 percent will come
under pressure as well, as fees this high are hard to justify in an environment of lower expected
returns. 24

Implications for Investors
Resurgent M&A activity is by no means inevitable, but the evidence strongly points toward a
reversal of the 2008-2009 decline. Should deal volume pick up, investors need to be prepared to
assess these transactions properly. Investors should ask three critical questions when companies
announce a deal:
1. Does the deal have material economic consequences for shareholders of the buying and
selling companies?
2. Is the buyer sending signals by choosing to pay for the deal with stock instead of cash?
3. What is the stock market’s likely reaction?

Materiality
The first question investors must answer is whether or not the deal is likely to have a material
impact on shareholder value. Shareholder value at risk—SVAR®—measures the potential risk to
shareholders of the acquiring company in the event that synergies do not materialize. SVAR
provides an immediate and accurate assessment of how much a deal is likely to affect acquiringcompany shareholders. 25
Since SVAR is a percentage measure of the acquirer’s potential downside, it quantifies the extent
to which a company is betting the firm on the success of a deal. Low SVARs suggest limited
upside or downside for the acquirer. High SVARs may portend larger-scale changes in the
acquiring company’s stock price. 26
SVAR is a function of two things: the premium an acquirer pledges and the deal’s funding
source—i.e., cash, stock, or some combination. For a cash deal, the SVAR is simply the premium
divided by the market capitalization of the acquirer. In a stock-for-stock deal, the SVAR is the
premium divided by the combined market capitalizations of the acquirer and target (including the
implied premium).
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SVAR in a stock-for-stock deal is always lower than an all-cash SVAR transaction because the
target shareholders become part owners in the combined firm, and thus assume a portion of the
risk. The SVAR is higher in fixed-value stock deals than in fixed-share deals because acquiring
shareholders bear all the pre-closing risk. Exhibit 6 shows SVARs for some recent transactions.
Exhibit 6: SVARs for Recent M&A Transactions
Acquirer
Target

SVAR

Xerox

Affiliated Computer Services

12.1%

Kraft

Cadbury

7.9%

Dell

Perot Systems

4.9%

Baker Hughes

BJ Services

4.5%

Exxon Mobil

XTO Energy

1.6%

Pepsi

Pepsi Bottling Group

1.1%

Source: LMCM analysis.

Premium at risk measures the risk that target company shareholders assume in the case that
synergies do not materialize. In a fixed share offer, the target shareholders assume a proportion
of the risk because the ultimate value they receive is a function of the acquiring company’s stock
price. If the market perceives that the buyer is overpaying, it will drive the buyer’s price down,
reducing the acquisition value proportionately.
In cash and fixed-value deals, target company shareholders have no risk (except deal-failure
risk). In fixed-value share deals, the buyer must completely absorb any fall in its price following
the announcement to assure that the bid value remains intact. Exhibit 7 shows how to calculate
SVAR and premium at risk for various types of deals. 27
Exhibit 7: Calculations for SVAR and Premium at Risk
SVAR Calculation
Cash Deal
Stock Deal (fixed-share)
Stock Deal (fixed-value)
Combination Deal

= premium/buyer market cap
= % of the combined company buyer-owned x (premium/buyer market cap)
= premium/buyer market cap
= % stock x (stock SVAR) + % cash (cash SVAR)
Premium at Risk Calculation

Cash Deal
Stock Deal (fixed-share)
Stock Deal (fixed-value)
Combination Deal

none
= % of the combined company that the target will own
none
= % of the combined company that the target will own

Source: LMCM analysis.

Stock or Cash
Investors must next consider how a company funds the deal. The method of payment can
represent a strong signal to the market. Specifically, the empirical evidence shows that cash
deals are better than stock deals—i.e., the market responds more favorably to cash deals. 28
Investors should thus view the recent trend toward a greater proportion of deals being funded
entirely with cash as a positive (see Exhibit 8).
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Exhibit 8: More Deals Funded with Cash versus a Decade Ago
Cash + Stock or All Stock
All Cash
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Source: Citigroup Research, “U.S. M&A Arbitrage: 2007 Review & 2008 Pending Deals,” January 2008; Bloomberg; LMCM estimates.

The market reacts more favorably to cash deals in large part because the acquirer bears the
entire risk or reward. As such, a buyer using cash is signaling to the market that it truly expects
the deal to work. Managers who doubt whether a deal will achieve the required synergies are
better off hedging their bets by issuing stock, thereby limiting the risk (and reward) their
shareholders assume.
The relatively poor reception to stock deals is also consistent with the hypothesis that managers
issue stock when they believe that their stock is overvalued. Issuing stock is dilutive for current
shareholders and indicates that management does not believe its stock is undervalued. 29
However, investors cannot solely rely on a deal’s funding as an indicator of its value-creation
potential. An acquirer may have to issue stock because it does not have sufficient cash or debt
capacity to fund a very attractive investment. We suggest only that the form of payment often
provides an important signal about management’s views of their business and their convictions
surrounding a deal’s likely success.

Value Creation
Investors can assess a deal’s value creation potential in two parts, one largely quantitative and
the other mostly qualitative. The first part deals strictly with the deal economics and measures
value creation in an M&A deal with the following formula:
Value change = present value of the synergies – acquisition premium
Investors can use this straightforward formula to anticipate the cumulative abnormal price
changes for both the buyer and the seller. Cumulative abnormal returns seek to isolate the impact
of an announcement by measuring a company’s stock price change after adjusting for market and
industry moves. Note that earnings per share play no role in this assessment. This approach is
consistent with the standard net present value rule, and it is an easy formula to apply.
To state the obvious, the higher the premium a buyer pledges, the larger the synergy the
combined companies must generate to create value. Exhibit 9 shows the average premium
offered from 1996 through 2009. Note that the average premium has trended lower over the past
decade.
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Exhibit 9: Average Premium Trending Lower
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Source: Reuters. http://www.reuters.com/finance/deals/mergers.

Judging synergies is trickier. Managers usually quantify their synergy expectations when they
announce a deal, although there is generally a broad range of specificity. In many cases,
assessing whether or not operating or financial synergies are reasonable is difficult.
Post-announcement stock price changes also reflect the deal structure. In cash and fixed-value
deals, we expect the seller’s shares to rise in proportion with the premium percentage. (The
seller’s stock doesn’t reflect the full premium because of an arbitrage discount.) The buyer’s
shares reflect whether or not expected synergies exceed the premium. In a fixed-share deal,
buyer and seller shares vary based on the deal economics and post-deal ownership. Exhibit 10
helps investors gauge the market’s reaction to various deal types. 30
Exhibit 10: Gauging the Market’s Initial Reaction

Cash

PV synergies
exceed premium
Buyer's stock price Up by amount that S>P
Seller's stock price Up by premium amount

PV synergies
PV synergies
equal premium
less than premium
No change
Down by amount that S<P
Up by premium amount Up by premium amount

Fixed-share
Buyer's stock price Up by (% ownership *
No change
Down by (% ownership *
stock-for-stock
amount that S>P)
amount that S<P)
Seller's stock price Up by premium amount +
Up by premium amount Change based on premium (% ownership * amount that S>P)
(% ownership * amount that S<P)
Fixed-value
Buyer's stock price Up by amount that S>P
stock-for-stock Seller's stock price Up by premium amount

No change
Down by amount that S<P
Up by premium amount Up by premium amount

Source: Alfred Rappaport and Michael J. Mauboussin, Expectations Investing (Boston, MA: Harvard Business School Press, 2001), 165.

The second part of the deal assessment, based on management signals, is more qualitative.
Deals may provide insight into management’s outlook for the company or the industry in general.
Managers who have no clear path to value creation sometimes choose to sell their companies, or
troubled companies get together in an effort to shore up resources.

Case Study ─The Stanley Works Acquires Black & Decker
On November 2, 2009 Stanley Works agreed to buy Black & Decker in an all-stock transaction.
Black & Decker shareholders were to receive 1.275 shares of Stanley Works common stock for
each share of Black & Decker. The companies announced expected annual cost synergies of
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$350 million, as well as a one-time expected cash cost of $400 million to achieve these
synergies. 31 Investors can analyze the deal by addressing the three main components to deal
analysis—materiality, signals, and market reaction.
First, we assess whether the deal will have a material impact on shareholder value by calculating
SVAR. As this is a stock-for-stock deal, the SVAR is the premium divided by the combined
market capitalization of Stanley Works and Black & Decker (including the implied premium).
The SVAR is 8.7 percent ($615 million premium divided by $7,050 million, the combined market
capitalization of the two companies). Note that the SVAR for Stanley Works would have been
even higher in an all-cash transaction, as the denominator would have excluded Black & Decker’s
market capitalization. Again, SVAR represents the potential downside to Stanley Works
shareholders in the case that no synergies materialize.
Next, we calculate premium at risk for Black & Decker shareholders, which determines the
percentage of the premium that is at risk for Black & Decker shareholders. If no synergies
materialize, Black & Decker shareholders will receive the $3,465 million purchase price minus
49.5 percent of the $615 million premium, or $3,160 million. In effect, Black & Decker
shareholders would receive about one-half of the pledged premium in the case of no synergies.
We can assess the value creation potential of the deal by looking at the deal economics. We
begin with the formula:
Value change = present value of the synergies – acquisition premium.
Since we know the premium, the key to solving for the value change is a calculation of the
present value of the synergies. We can determine the present value of synergies by capitalizing
the after-tax value of the annual synergy target. In this case, there are three steps:
1. Translate synergy from pretax to after-tax (($350 million * (1 – tax rate) = $227.5 million))
2. Capitalize the after-tax synergy by the cost of capital ($227.5 million/11% = $2,070
million)
3. Subtract the $400 million one-time cost of achieving synergy ($2,070 million - $400
million = $1,670 million)
So the present value of the synergies is $1,670 million. Subtracting the premium of $615 million
leaves us with total value creation of $1,055 million. With no further analysis, we know that the
stocks of both companies will rise if the market believes the synergy numbers.
A solid estimate of the value creation potential is useful for a couple of reasons. First, it allows for
a specific prediction of how the acquirer and target stocks will perform upon the deal’s
announcement. Second, if the stocks behave differently than the model suggests, it allows you to
reverse-engineer the market’s expectations.
With total value creation of about $1,055 million, how would we expect the stock market to react?
Since the deal terms call for SWK and BDK shareholders to each own roughly one-half of the
shares outstanding after the deal, we can split the value creation evenly between them. SWK
shareholders should expect a price increase of approximately $6.65 per share ($525 million
divided by 79 million post-deal shares) while BDK shareholders should expect an increase of
roughly $18 per share (the $10 premium plus $525 million divided by 77 million shares, or
$16.80).
We can compare these expectations to the post-announcement stock price changes to see the
extent to which the market believes the expected synergies will be realized. Shares of both
companies rose after the announcement, however not to the extent predicted by the model. This
could suggest the market considers the synergy estimates to be too high. But we also must bear
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in mind that in M&A deals the shares of the target company typically rise less than the model
indicates to reflect deal risk and the time to closing.
Exhibit 11: The Stanley Works (SWK) and Black & Decker (BDK)
Deal Terms:
Cash
Stock

0%
100%

announced date
effective date

11/2/2009
11/3/2009

Shareholder Value at Risk (SVAR)
Premium ($MM):
as a % of target market cap

Acquirer's Market Cap ($MM):
Target's Market Cap ($MM):
Shareholder Value at Risk
Premium at Risk

$615.6
22%
$3,584.9
$2,849.9
8.7%
49.2%

Value Creation
Premium:
Synergies (after-tax):
Cost of Capital:
PV of Synergy - One-Time Charge:
Acquirer anticipated change
Target anticipated change
EPS impact:
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35%
BDK

30%
25%
20%
15%
10%

SWK

5%
0%
-5%

11/3/09

11/4/09

11/5/09

11/6/09

SWK

10/27/09 10/28/09 10/29/09 10/30/09 11/2/09
0.07%

0.33%

-1.01%

0.82%

0.00%

9.81%

6.96%

7.62%

6.41%

11/9/09 11/10/09 11/11/09 11/12/09 11/13/09 11/16/09
6.30%

6.31%

6.03%

6.07%

6.51%

7.01%

BDK

-0.07%

-0.12%

2.31%

0.39%

0.00%

30.72%

26.42%

27.59%

26.43%

26.72%

26.69%

26.46%

26.35%

27.26%

27.94%

Source: LMCM analysis.

A Prepared Mind
Here are the summary points from this discussion:
•

An M&A wave may be on the way. If history is any guide, M&A activity tends to follow the
stock market with a modest lag. The market’s bounce off of the March 2009 lows, when
combined with more amenable credit market conditions, have set the tone for a
resumption of active deal activity.

•

The early bird gets the worm. Academic research strongly suggests that companies
doing deals early in the M&A cycle provide better returns for their shareholders than the
companies that participate later. The reason is straightforward: early in the cycle there
are more companies to choose from and the targets are cheap. As the cycle matures,
options dissolve and valuations rise.

•

Use economic, not accounting, measures to evaluate deals. While it stands to reason
that executives seek to create shareholder value with the deals they do, the evidence
shows that most don’t. It appears that executives (and investment bankers) miss the
mark because they focus on accounting-based measures instead of considering the
extent to which synergies can exceed the premium. This report provides a sound
approach to valuing M&A deals.

Special thanks to Dan Callahan, who contributed substantially to all aspects of this report.
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will be profitable. There is no assurance that any security mentioned in the commentary has ever
been, or will in the future be, recommended to clients of LMCM. Employees of LMCM and its
affiliates may own securities referenced herein. Predictions are inherently limited and should not
be relied upon as an indication of actual or future performance. Legg Mason Capital
Management, Inc. consists of two legal entities, Legg Mason Capital Management and LMM LLC.
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Your Mind and Your Money-Herd Mentality
Monday, February 15, 2010

TOM HUDSON: We know that human beings are social animals. That means we place a high value on being part of a group. So does that herd
mentality also extend to how we invest? In his next report, Dan looks at the evidence.
DAN GRECH: Have you ever noticed how animals tend to move together in groups? Whether it's birds, elephants or cows, they all seem to share the
same instincts to herd. The question is: do we as humans share this same herding behavior?
PETERSON: Herding is a response to having not enough information and thinking that others around us can actually give us a shortcut to how to
make a decision.
GRECH: Dr. Richard Peterson is a psychiatrist who now manages hedge funds. He says the impulse to stick with the group dates back to our earliest
ancestors.
PETERSON: If we're in a group of people in the Serengeti and one person starts running, we probably either want to pay attention to what they're
running away from or start running with them, because those who didn't do so would be a meal for the lions.
GRECH: Today, lions are less of a problem, but the desire to be part of a group still runs deep. Safety in numbers is one reason people join
investment clubs like the Polaris investment club in Palm Beach Gardens, Florida. Once a month, club members meet to invest the cash they've put in
the treasury. Sally Escott helped found the club 15 years ago . She says one strength of the group is that members do not always agree.
SALLY ESCOTT, POLARIS INVESTMENT CLUB: We don't get to the fisticuffs stage. We just debate and if you're on the winning side of the vote,
that's fine and if you're not, that's OK. You go do it on your own.
GRECH: That range of independent views has helped the Polaris Club win a national portfolio contest eight years in a row. Co-founder Len Gilman
says in other investment clubs, group-think often prevails.
LEN GILMAN, POLARIS INVESTMENT CLUB: Our club does not have anybody who is monopolizing or strong-arming or over influencing others and
this has been the downfall of some investment clubs.
GRECH: Studies have found that going against the majority is incredibly hard. People will generally suppress their own opinions instead. Dr. Gregory
Berns is a neuro-economist at Emory University. In one of his experiments, volunteers were shown three-dimensional blocks in various configurations.
They were asked: are the blocks identical? When the volunteers were alone, they almost always gave the correct answer: the blocks are the same.
But when they were put with people coached to give the wrong answer, the volunteers changed their minds. They said the blocks were different.
Berns says brain scans revealed why. The desire to please the group was so strong, it actually altered the way the volunteers saw the blocks.
BERNS: There is, as far as our brains go, kind of no reality. The reality is what we construct in our mind. And that's influenced by other people.
GRECH: So, studies of the brain confirm that people are very sensitive to peer pressure, but some people are able to withstand that pressure. They're
not afraid to go against the crowd. They're called iconoclasts. Among investors, Warren Buffett is an iconoclast. He often goes against conventional
wisdom on Wall Street. Peterson says being an iconoclast may seem risky, but it's often profitable.
PETERSON: In the financial markets of today, if you see a danger, you can probably bet that everybody else has seen that danger, as well. And in
fact, it turns out it's probably best to buy at that time when you see the danger. It's very ironic, but financial markets are completely counterintuitive.
GRECH: So herding may be good for cows, but if you're an investor, even a bullish one, it's one form of animal behavior you may want to avoid. Dan
Grech, NIGHTLY BUSINESS REPORT, Cherry Grove Farms, New Jersey.
HUDSON: Those findings on herding also suggest our investment decisions may be swayed by hidden psychological factors. So, if that's the case,
how can you take control of your decision making and make the right choices? To find out, let's go to two people who use behavioral research findings
as a means to improve investment results: Michael Mauboussin, adjunct professor of finance at Columbia business school, author of "Think Twice"
and Denise Shull. She's CEO of Re-Think Group and Trader Psyches, where she advises professional traders on neuro-economics and behavioral
finance. We're also happy to welcome Robert Frick, senior editor of "Kiplinger's Personal Finance", who's covering "Your Mind and Your Money" for
Kiplinger's. Now, first, Michael, you're convinced the way our minds work frequently leads investors to make some pretty bad mistakes, so does it
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matter how smart we are investing?
MICHAEL MAUBOUSSIN, ADJUNCT PROFESSOR, COLUMBIA BUSINESS SCHOOL, AUTHOR, THINK TWICE: Yeah, how smart you are doesn't
matter because we all come with the same mental software. And there is one bias that all of us share, whether your smart or not as smart and that is a
tendency to extrapolate. So what we -- if we've seen good results, we think they're going to go on forever. If we've seen something bad, we think it's
going to go on forever. And that leads to what I think is the biggest mistake in investing, which is failure to distinguish between fundamentals and
expectations. Fundamentals, basically how the company is going to perform in terms of sales and profits and expectations is what's embedded in the
stock price. Those are two really different things and you have to look for the disconnects and where the market's mis-pricing expectations. That's the
key -- the key task for investors.
HUDSON: Michael, what about kind of ignoring the crowd, ignoring that herd and having the courage and the confidence to say you think maybe the
market's wrong.
MAUBOUSSIN: To be a really great investor, you first do need to be a contrarian. So you have to be going against the crowd. But let just me be really
clear about this. Being a contrarian for the sake of being a contrarian is not a good idea. In other words, when the movie theater's on fire, run out the
door, right? Don't run in the door. But once you identify a situation where you think you can be a contrarian, then there's a second test. The second
test is going back to what I mentioned at the outset, measuring the difference between fundamentals and expectations. Because if the crowd takes
something to an extreme, either on the bullish side or the bearish side, that should show up in your disconnect between fundamentals and
expectations. And that is what allows you to make a good investment.
HUDSON: Denise, what about kind of ignoring the crowd?
DENISE SHULL, CEO, THE RETHINK GROUP & TRADER PSYCHES: Well, if you really think about it, the only question anyone's trying to answer
when they make a risk decision is what somebody else is going to pay for this in the future. You just want somebody to buy it from you for more a year
from now or five years from now. So, if you actually asked sort of the social - - what we call the social question, like who's going to pay more for this,
three years, five years, whatever your time frame is? And why are they going to pay more for it? You're actually working with the way your brain sees
markets and actually even is easier to see probabilities, if you think in terms of which group of people might be buying this. Like, how is it that I know
more now than they know and who's going to find out what down road so that they'll buy it from me for 25 percent more than I paid for it.
HUDSON: All right, let's bring in Bob Frick of "Kiplinger's Personal Finance."
ROBERT FRICK, SR. EDITOR, KIPLINGER'S PERSONAL FINANCE: Well, one of the problems that we identify in almost all of these biases is how do
you move from emotional thinking to logical thinking? So, I mean, my question to both of you really is how do we know when to use what and how do
we stop being emotional? How do we start being logical? How do we get ourselves in the right frame of mind to make the proper decisions?
SHULL: Well, I'm going to jump in their, Bob and say that basically if you're emotionally aware, you have a chance of making a more rational decision.
And actually, research ironically shows that, that investors who are both the most emotional but aware of what those emotions are can then be aware
of what bias they're operating under and then they have a chance of looking at it objectively and being able to see the bigger picture data set that
Michael's talking about. But we haven't been taught to use emotional awareness as part of our decision making. It's there, though. We can't really get
away from it. I mean, look at confidence versus fear versus greed. They're always there. So our argument is use them as data and understand and
then you have actually a chance of being more rational, ironically.
MAUBOUSSIN: If I could just jump in. First of all, I want to echo want Denise said. I think that's absolutely correct. When you're faced with certain types
of situations as an investor or any kind of professional, your mind is often going to take you down one path, when a better way to think about that
problem is a different way. So, I would also say learning about these kinds of situations and learning where you're likely to wrong, can be very, very
helpful. So, again, it's not that you should be non-emotional, or not be aware of your emotions, it's to be tuned into that and sort of recognize when you
walk into potential decision- making danger zones.
FRICK: Right. Now it seems to me in working on this series -- and I think my colleagues at NIGHTLY BUSINESS REPORT would agree -- that there's
been a tremendous amount of research done identifying these biases, but very little done helping people overcome them. Michael, is that what you
found in your research?
MAUBOUSSIN: Yeah, I completely agree with that, and I think that's the sentiment a lot of people have. They read about these things, but they don't
know what to do about it. I'll just mention a couple of things very quickly. The first is keeping a decision making journal. When you make an important
decision, write down what you decided, what you expect to have happen and, literally, how you feel. How do you feel physically? How do you feel
emotionally? And that allows you to audit your decisions. We always look for confirming information. There's also something called hindsight bias.
Once something happens, we think that we knew what was going to happen with a higher probability than we actually did. So, a journal can be really
helpful there. Another think I'll mention is a checklist. Sometimes checklists can be very, very helpful in proving our outcomes without improving our
skill at all.
HUDSON: And we're going to have to stop there. Michael Mauboussin, Denise Shull and Robert Frick, thanks so much for joining us.
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Think Twice: an interview with
Michael J. Mauboussin
Interview by Alistair Craven
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ichael J. Mauboussin is Chief Investment Strategist at Legg Mason
Capital Management. Prior to joining LMCM in 2004, Michael was a
Managing Director and Chief US Investment Strategist at Credit Suisse.

Michael joined Credit Suisse in 1992 as a packaged food industry analyst. He is a former
president of the Consumer Analyst Group of New York and was repeatedly named to
Institutional Investor’s All-America Research Team and The Wall Street Journal All-Star
survey in the food industry group.
Michael is the author of Think Twice: Harnessing the Power of Counterintuition (Harvard
Business Press, 2009) and More Than You Know: Finding Financial Wisdom in
Unconventional Places – Updated and Expanded (New York: Columbia Business School
Publishing, 2008). More Than You Know was named one of “The 100 Best Business
Books of All Time” by 800-CEO-READ, one of the best business books by BusinessWeek
(2006) and best economics book by Strategy+Business (2006). He is also co-author, with
Alfred Rappaport, of Expectations Investing: Reading Stock Prices for Better Returns
(Harvard Business School Press, 2001).
Michael has been an adjunct professor of finance at Columbia Business School since
1993 and is on the faculty of the Heilbrunn Center for Graham and Dodd Investing. In
2009, Michael received the Dean’s Award for Teaching Excellence. BusinessWeek’s
Guide to the Best Business Schools (2001) highlighted Michael as one of the school’s
“Outstanding Faculty,” a distinction received by only seven professors.

AC: Prior to your current role you were Managing Director and Chief US Investment
Strategist at Credit Suisse. Can you tell us about this role?
Michael Mauboussin:
I started at Credit Suisse as an equity analyst following the packaged food companies. I
loved being an analyst, and was especially interested in the investment process –
including how markets work, how to value businesses, and how to assess their
competitive positioning. Eventually, the firm migrated my role from working on an industry
to developing thoughts on investment process.
In this sense, I was unlike a traditional strategist. Most strategists spend time figuring out
targets for the S&P 500, where earnings are going, or determining sector weighting. I did
none of those things. I tried to focus my work on the essential building blocks of a
successful investment process.
AC: Where did the idea for the Think Twice book come from?
Michael Mauboussin:
In the early 1990s, I started teaching a course at Columbia Business School that is
ostensibly about how to be a good investor. In the early years, I focused a great deal on
the mechanics of investing – how to do a proper valuation, competitive strategy analysis,
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financial statement analysis, and the like. But over the years, I came to the clear realization
that mastering those mechanics was not sufficient to being a great investor. What
separated the good from the great investors had little to do with their analytical tools but a
great deal to do with how they made decisions.
So over the past decade or so I turned my attention more to the psychological parts of
investing. This coincided with the rapid growth of work in behavioural economics. My
basic observation was that the successful participants in all probabilistic fields, including
handicappers, poker players, sports team managers, and investors, had more in common
with one another than they did with the average participant in their field. So I wanted to
understand how those successful people thought differently than the rest of us.
So Think Twice is a consolidation of that inquiry. The fact is there is a big difference
between intelligence, as measured by intelligence quotient, and good decision making.
And while Think Twice is clearly applicable to investors and business people, the lessons
apply for all professionals who make decisions.
AC: How difficult is it for us to change our approach to decision making?
Michael Mauboussin:
I think the evidence shows that it is really hard. Our minds are wired a certain way, and
change does not come easily. In the book, I recommend three steps to improving your
decision making. The first is to recognize situations where you’re likely to make a mistake.
The idea is to build a mental database of potential problem areas. If you can do this
effectively, you’re already a step ahead of the game.
The second step is to recognize the problem areas in context. It turns out these situations
show up in different guises. But if you are versed in them and alert to their presence, you
will see them everywhere. You’ll see them in your professional life, your personal life, and
when taking in the news. I have enjoyed picking out these mistakes in various realms.
The final step is to take measures to mitigate these mistakes. Each chapter ends with
some concrete tips on how to deal with the mistake discussed. So you need understand
the potential problem, pick it out, and deal with it properly.
AC: You note that “no one wakes up thinking ‘I am going to make bad decisions
today’, yet we all make them.” Why is this so?
Michael Mauboussin:
When faced with certain types of situations our minds naturally take us down one path
when another path is a better way to think about the problem. By the way, this observation
is true no matter how intelligent you are. We all come with the same software.
One way to illustrate this point is with a question from what is known as the cognitive
reflection test. Here it is: “A bat and ball together cost $1.10. The bat costs $1.00 more
than the ball. How much does the ball cost?”
The first answer that pops into almost everyone’s mind is $0.10. It’s basically automatic.
But, of course that answer is wrong. The ball must cost $0.05 ($0.05 + $1.05 = $1.10).
Your mind takes you in one direction and you have to stop and go in another direction to
get to the proper answer.
So that’s one of the reasons we make poor decisions even if we don’t set out to.
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AC: In the introduction you state that our brains are not wired for the process of
“moving from preparation to recognition.” Can you elaborate?
Michael Mauboussin:
When we are faced with problems, we tend to spend much more time gathering
information than we do considering the nature of the problem. Indeed, research shows
that decision makers typically allocate one-quarter of their time to thinking properly about
the problem. So we just don’t recognize the problem we’re up against.
Here’s the challenge. Lots of information is falsely empowering if you don’t understand the
nature of the problem. In fact, it can create a false sense of confidence. The main point is
that there is a lot of leverage in conceptualizing problems well.
AC: What are the risks and problems encountered when making decisions based on
incomplete information?
Michael Mauboussin:
There are lots of decisions in life that are based on incomplete information. The risk is that
additional information is bad, hence making the outcome of your decision unfavourable.
Here are some thoughts on how to cope with this. First, it is essential to focus on the
decision-making process and not on the outcome when evaluating such decisions. This is
easier said than done, because outcomes are what ultimately matter. But in probabilistic
situations, a good decision making process can lead to a bad outcome, and a bad
process can lead to a good outcome. But you must operate under the belief that good
decisions will ultimately lead to good outcomes.
Let me make this a little more concrete. A friend of mine describes playing blackjack in
Las Vegas, when the guy sitting next to him is dealt a 17. Now, if you know standard
blackjack strategy you know that the right thing to do is to sit on a 17. But this man asked
for a hit. The dealer revealed a 4, making his hand. For good measure, the dealer said,
“good hit, sir.” That’s an example of a bad process and a good outcome. If you pursue
that strategy over time you are sure to lose. So focus on process.
Second, when information is incomplete it is a good idea to defer your decision as long as
you can. Sometimes you just have to decide, and if so you should use whatever
information you have at your disposal. But if you have some flexibility and can put off a
decision until more information comes in, you can improve your chances of success.
AC: You say that the best decisions often derive from “sameness.” Can you explain
what you mean by this?
Michael Mauboussin:
Yes. We tend to think of ourselves as unique from others and, by the way, superior to
others. So when we’re faced with certain problems, it doesn’t occur to us to consult the
vast experiences of others.
This is known as the problem of relying on the inside view versus the outside view. With
the inside view, when we face a problem we gather lots of information, combine it with our
own input, and project. This happens for trivial issues like how long it will take to complete
a term paper to more consequential items like the probability of success of a large
corporate merger.
The outside view suggests viewing a problem as an instance of a larger reference class.
That allows you to pose a simple question: when others have been in this situation, what
happened? While we all face decisions that may be unique or rare for us, many others
have made similar decisions in the past. There’s a database of humanity out there, waiting
to be tapped.
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I want to stress that the outside view is an unnatural way to think about problems,
precisely because it requires that you set aside all of the information you laboured to
gather. The outside view doesn’t work in all situations, but it is underutilized in decision
making because we don’t want to acknowledge our “sameness.”
AC: What are the dangers of “tunnel vision” as you refer to it in the book?
Michael Mauboussin:
Our minds often want to get to the right answer, and to do it quickly. And, for the most
part, our minds are really good at this.
But there are some problems with coming up with answers quickly, because to do so our
minds have to use rules of thumb, or heuristics. The virtue of heuristics is, of course, that
they work most of the time. But heuristics also have associated biases, which can cause
us to fail to consider enough alternatives.
Another challenge is that our minds are quick to anchor on natural or arbitrary figures,
distorting our ability to make good decisions. For example, I asked my students at
Columbia Business School to write down the last four digits of their phone number and
then estimate the number of doctors in the Manhattan borough of New York City. While all
of the students acknowledged that there was no connection between their numbers and
the population of doctors, the phone numbers anchored them such that students with low
ending phone numbers guessed a much lower number than those students with high
ending numbers.
AC: How does the well-documented “information overload” syndrome relate to your
ideas on decision making?
Michael Mauboussin:
Despite the trend toward multi-tasking, the evidence shows that we can really pay
attention to only a few things at a time. So what you pay attention to will shape how you
decide.
The way most people cope with this is to pay attention to the ideas they already believe
and to basically ignore everything else. This shows up clearly in studies of political
partisans.
So when faced with a consequential decision, you want to focus on the problem at hand.
Think about the problem carefully. Then consider all information – both views that support
your view as well as those that don’t. Finally, you can decide.
AC: You quote a survey which found that almost half of Fortune 1000 executives
questioned said that they rely on intuition to make decisions. What was your reaction
to this?
Michael Mauboussin:
I found that statistic a little depressing. While I believe intuition has a definite role in
decision making, I also think it has been over glorified. People have an uncanny ability to
recall when intuition served them well, and an equally uncanny ability to forget when it
failed them.
Here’s how I think about it. You can develop intuition in situations that are stable and
linear. But if the activity is unstable and non-linear, all bets are off regarding the virtue of
intuition. So, for instance, would chess masters have intuition? Absolutely, because the
basic rules of the game don’t change despite its great complexity. But are markets, or
businesses, stable and linear? Maybe in some regards, but not for the most part.
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Maggie Neale, a professor who has studied decision making, distinguishes between
experts and people with experience. As she points out, many people think they are experts
because they have experience. But experts have models that are predictive, while people
with experience have models that may not predict well at all.
AC: At the end of the book you make a fascinating point: almost everyone realizes
how important decision making is, yet very few of us practice in order to improve.
What do you think can be done to change this?
Michael Mauboussin:
Well, we might start teaching some of these ideas to young people—perhaps the last
couple years of high school and definitely those of college age. And in so doing we should
strive to make the examples and tools as relevant as possible. The sooner an individual
learns these lessons, the better off they will be as they go through life.
This can also be a focal point for leaders. If an organization’s leadership demonstrates an
emphasis on good decision making, including proper training and decision support tools,
the chance for success rises substantially. But truth be told, most leaders perceive
themselves as too busy to allocate much time to learning how to improve their decisions.
AC: Finally, are there any closing comments you wish to make?
Michael Mauboussin:
I would want to add that this book is really a story of opportunity. There are lots of great
books about decision making, but many of them leave you with the same message: there
is an optimal way to decide and your decisions fall short of that ideal. You walk away
feeling somewhat deficient.
Now it is true that we are not optimal. But you can think of this as an opportunity that
comes in two flavours. First, you can work on reducing your own mistakes. Like a tennis
player who seeks to minimize unforced errors, fewer mistakes will lead to a better longterm outcome.
Second, you can be sure that others will continue to make these mistakes, and hopefully
you will not be too proud to take advantage of the situations when you see them. My hope
is that an emphasis on the opportunity inherent in these lessons will encourage more
people to learn about the ideas.
March 2010
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Martin Kronicle - Michael Mauboussin Interview
May 4, 2010

teacher, as a head strategist and as a money
guy?

MartinKronicle: Hi everybody. It’s Michael
Martin from MartinKronicle.com. I’ve got a
great show today. I think you’re going to
enjoy quite a bit. Welcome Michael
Mauboussin. How are you doing Michael?

Mauboussin: Absolutely. The first thing I
would say about intuition is that it does have a
role in decision-making. But I think it’s been
vastly over glorified, in particular in its role in
markets and in business.

Michael Mauboussin: Michael, I am great.
How are you doing?

And the way I like to think about this is, well,
using what psychologists call the two systems
of the minds: system one and system two.
System one is your experiential system. It’s
fast. It’s quick. It’s automatic and really
difficult to control. System two is your
analytical system: slow, purposeful, deliberate,
but malleable. I think intuition works when
you start off in an activity, say playing chess
as a little kid. Every activity that you start,
you’re in system two. So it’s the analytic side.
You think of how each of the pieces move.
But if you do it enough times, over time, it
slides into system one and things become very
intuitive. So there is intuition in certain
sectors, but the key is that it has to have two
conditions: One is you need to be dealing with
the system that’s stable, or if you want to use a
fancier term, stationary statistically. And
second it has to be a system that’s linear – so
‘a’ causes ‘b’ the way every single time. It
can’t non-linear. So the question I pose back
is, when we’re dealing with chessboards, is it
stable and linear? Yeah, pretty much. But
when we’re dealing with things like markets
or business, is it stationary and non-linear? I
think the answer to that is yes. So there you
have to be very, very careful about using your
intuition.

Think Twice Interview

MartinKronicle: I am Rock n Roll All Night,
And Party Every Day [laughter] …If you want
to know what my life is like.
Mauboussin: That’s good.
MartinKronicle: Now, I’ve read all your work,
going back to the “Consilient Observer,” so I
am a big fan. And, I appreciate you taking the
time today. Now in the back of the book – this
is a very important question, it has to be
addressed right way – it says you live in
Darien, Connecticut with your wife and five
kids, the heart of New England. So the first
thing I need to know is Yankees or Red Sox?
Mauboussin: See, I am not a big baseball
fan…
MartinKronicle: Safe answer…!
Mauboussin: …so I stay in the fence pretty
much. But I got to say that I am a fan of…I am
sort of a money ball fan so I think that both…I
think both of those guys have a lot of money.
But I think I like what the Red Sox have done
with Epstein over the last few years. But, I am
on the fence.
MartinKronicle: Theo Epstein is a rock star for
sure. I think this might be influenced by the
fact that John Henry probably has money with
you, but then, again, what do I know.
Mauboussin: [laughs] Not at all, yeah.
MartinKronicle: Yeah. So good. A mentor
of mine Ed Seykota used to say – coming
back to the title of your book – that: “Make
sure that your intuition doesn’t become
‘into-wishing’.” Do you see that a lot in
your field, in your experiences, both as a

What’s I think crucial about this, and to your
quote, is that I think people often confuse
experience with expertise. The difference is:
an expert has a model that is actually
predictive. Can actually anticipate what’s
going to happen in the future. People that have
experience often think that they’re experts and
they can predict, but that’s not always the case
because you’re experience may or may not be
any indicator about what’s going to happen in
the future.
And you think about people, for example, in
the equity markets, my world. You started
doing this 20 years ago, 25 years ago, there’s
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absolutely nothing in your experience that
would have lead you to understand what
happened over the last few years. So
experience was not predictive in that case, and
hence you have to be very careful about that.
Yeah, I think that intuition works, but I think
too many of us extend it at the boundaries and
with some negative consequences.
MartinKronicle: I appreciate your feedback
on that. I am always interested. I am a
physically trained trader, having come from
the hedge side very, very briefly, and then I
moved to system development. So it’s all
about Monte Carlo simulations and looking
for expected outcomes in terms of trades,
and we’re going to get to that for a minute.
But also my foray into trading was learning
how to be a tape reader. And I think that
might be where intuition or a feel for the
market could actually come into play. It’s a
lost art on some level.
Do you have any experience with tape
readers in terms of the old school way of
trading?
Mauboussin: I don’t. I think that there is
some value in being engaged. I mean
especially when you’re trading, you have to be
engaged. And, there probably is some sense in
“feel the market,” and maybe the tape reading
contributes to that.
That said, I think that…I don’t know if
anybody has studied this systematically.
Maybe somebody has.
MartinKronicle: Yeah.
Mauboussin: My sense is we tend hear the –
like most things in life – we tend to hear the
stories that come out to be favorable, and we
don’t hear the stories that don’t come out to be
favorable. So why I am absolutely convinced –
and you know more than I do – that being a
great trader involves being engaged, and
there’s some element of that. I am open
minded about it, but I just would be skeptical
as to whether there is such a thing as a guy
being a pure tape reader being able to generate
like such returns.
MartinKronicle: OK.

Mauboussin: Just solely from that.
MartinKronicle: Fair enough. Paul Tudor
Jones might disagree, but I don’t really
know of everything that he uses. I know he
was an Elliot Wave guy at one time, too.
Let’s get back to you. You and I are both in
Michael Covel’s movie, “Broke: The New
American Dream,” and I’ve watched it a
few times, especially your stuff. Now in the
movie and in the book you say – and I am
kind of putting this together – that in a
probabilistic environment you’re better
served by focusing on the process not the
outcome. And I say the outcome might be
due to luck or skill. The public thinks: “If
Mike Martin goes on TV and makes a call
on Gold and and I get it right, it might be
because I am expert. But I’d say in the
short run, it’s probably much more random
than that, and may it might be even more
luck. Can you explain that for the listeners?
Mauboussin: Oh, yeah. I appreciate you
bringing this up, and I think you’ve got a
really important dose of honesty in all this.
The way I think about this personally is that
there’s a continuum in life of some activities
that are pure skill and some activities that are
pure luck.
So, you and I run a running race or something,
you know the faster guy is going to win. And
there are other things – roulette wheels or
something – that are going to be pure luck.
And almost everything else in life is some
combination of these two.
I think what humans are really bad at is
understanding where things lie along that
continuum. And there are some activities that
are mostly skill, where, again, you just do it a
few times and skill will reveal itself. Other
things that are mostly lucky.
And I think that we talk about markets often
because the prices itself has a lot of
information. Luck is also often a very, very
important component. So this goes back to
what you said at the outset, which is: Should I
focus on my process or should I focus on my
outcome? What we know is process is what
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you can control, and that would be ultimately
the skill component. And if you do it over and
over the right way enough times, ultimately
the outcomes will be to your liking.
However, there’s also the opposite which is
true, which is hard for people to get their
minds around, which is: you can have a bad
process, a poor process, a faulty process, and
enjoy positive outcomes, at least in the short
run. One story that comes to my mind is I was
talking to Paul DePodesta, who is now an
executive at the San Diego Padres, and he was
talking about blackjack in Las Vegas. And
he’s sitting next to a guy who has got a 17. So
the dealers asking for hits and, of course,
everybody knows, standard blackjack you sit
on a 17. The guy asked for a hit. The dealer
flips over 4, makes the guys hand, right, and
the dealer sort of smiles and says, “Nice hit,
sir?”
Well, you’re thinking nice hit if you’re the
casino, right, because if that guy does that a
hundred times, obviously the casino is going
to take it the bulk of the time. But in that one
particular instance: bad process, good
outcome.
So that’s a thing I just try to emphasis over
and over. And by the way, this is true for
sports. It’s true for investing. It’s true for
trading. If the process is the key thing that you
focus on, and if you do it properly, over time
the outcomes will ultimately take care of
themselves.
In the short run, however, randomness just
takes over, and even a good process may lead
to bad outcomes. And if that’s the case: You
pick yourself up. You dust yourself off. You
make sure you have capital to trade the next
day, and you go back at it.
MartinKronicle: That sounds like religion. The
first thing that I say when someone says,
“Well, why I should I give you money?” At
least I used to say it, now I have a big allocator
to help me out. I’d say, “Well, because in the
heat of battle, I am going lose you less.”
[laughs]
Mauboussin: Exactly, exactly. And that’s a big
part of it.

MartinKronicle: Then the next
guy…Because when I smell smoke, my goto-guns response is: I have to assume that
it’s at least a minimum three alarm fire.
And if I can keep your losses small, I’ll
emotionally be able to keep my head in the
game and recover from a drawdown,
whether it’s a couple of percentage points
or whatever. If you get down to 15-20%,
now you’re just like every other manager
and it takes you a lot longer to get back to
break even.
In the book, you say “smart people make
poor decisions because they have the same
factory settings as the rest of us.” Malcolm
Gladwell said: “Credentials are poor
predictors of performance.” My take is
that, emotionally speaking, smart people
don’t like being wrong, because their self
esteem is pretty invested in being smart.
They are used to getting A’s. They are used
to being in the dean’s list. They are being,
like you, a Georgetown and Hoya Saxa. I
will give you $500 if you can tell me what
Hoya Saxa means. Can you discuss this
poor decision making process with respect
to investors – and I say investors plurally –
and their reliance on professional
designations in choosing their asset
manager or fiduciary?
Mauboussin: Yeah. First, are you serious
about giving me $500 to tell you what Hoya
Saxa means, because I should know the
answer to that?
MartinKronicle: I know it, too. I looked it up
on Wikipedia. But you guys have to figure it
out and get your Greek and your Latin
together.
Mauboussin: Exactly. Hey, this is an
extraordinarily important question. And, to
me, one of the best sources for discussing this
is the work done by Phil Tetlock, who is
psychologist at Cal, Berkley, and he wrote an
absolutely awesome book a few years called
Expert Political Judgment. And what I’d like
to say is I think every citizen – and certainly
every investor – but every citizen of our nation
should understand the core findings from
Tetlock’s book. I mean here’s what he did
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basically. He went out and surveyed 300
experts. These are people typically Masters,
PhD levels; dozen years of experience. He
asked them to make specific predictions on the
political and economical outcomes, and he
talked about just shy of 30,000 predictions
over about a 15 year period. So it’s a lot of
experts, a lot of predictions, over a long period
of time.
And what he found was their predictions, as
you would expect, were horrible. And, in fact,
almost simple algorithms, extrapolation
algorithms did as well. Now also did
something very rude. He kept track of these
things and he confronted these experts with
their outcomes; and they, just like the rest of
us, exactly as you said, they had just a host of
excuses as to why they got things wrong. “I
almost got it right. Had this gone the other
way, I would have been right,” and so forth.
Why I say that smart people come with the
same software? Here’s the main thing. I mean,
it’s that, when we’re faced with certain types
of situations, all of us, our minds typically
gravitate toward one way of thinking about it
when there’s a better way to think about that.
And that’s true even for so called highly
educated people. So just because someone is
an expert, by the way so called expert, you
should be very, very…I don’t know. You
should suspend any sort of beliefs. You should
be very careful about relying on these people,
especially getting in dealing with things that
are probabilistic or messy.
Now, there are some areas where experts are
going to be great. If your automobile needs
repair or call the plumber or those kinds of
things, experts are going to do a great job. But
for the kinds of things that we’re dealing with,
they can be extremely messy.
So that’s the big message, and I think it’s a big
message for all of us is that: Be careful when
you – circumspect is the word – be
circumspect when you listen to people. And by
the way, I want to mention of the things that
Tetlock found that was…He found that these
guys were bad predictors. But there are two
things that were statistically significant and
it’s worked. Number one was the more

frequently mentioned in the media a pundit
was, the worst his or her predictions.
MartinKronicle: Oh!
Mauboussin: So almost by definition, the
people we see on TV or are quoted in the press
are the worst predictors. And the second thing
he found was that it didn’t matter so much
what people’s political views were, their age
or their gender, what mattered was their way
of thinking. And he distinguished using Isaiah
Berlin’s language between foxes and
hedgehogs. Hedgehogs, we all know these
people. These are the one big idea, everything
in the world view fits into their big idea, and
they periodically get their 15 minutes of fame,
right. The foxes, in contrast, are those people
that know little bit about a lot of different
things. They tend to be equivocal. They tend
to be down the middle of the road. They’re the
ones that are saying, “One the hand, one the
other hand.” And it turns out foxes are much
better predictors than our hedgehogs.
So that’s the other thing to bear in mind. And
by the way, I think those two things are
related. TV, media – who do you want? You
don’t want a guy saying, “On the one hand it
could do this, on the other hand it could do
that.” You want that someone who has a
strong view on one side or the other. They
tend to be hedgehogs, and they tend to again
be on balance the worst predictors.
So these are things are all related. So, yeah, be
circumspect about listening to experts in
many, many domains. Even things like
medicine, by the way, is another area where
you should be very mindful of this.
MartinKronicle: First things first: When
you wrote about situational awareness – “I
walk into the wine store and there’s
beautiful French crooning..,” – you showed
us a statistic where it absolutely affected
ones purchases, and French wines, I think,
were sold in greater volume than German
wines, for example. So with what you just
said about professional designations and
trying to rely on experts – experts who had
an inverse relationship or their expertise
was an inverse relationship with how many
times they were mentioned in the media –
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my question to you is this: Situationally,
“Does having financial broadcast media on
in the background of your trading day
affect the number of transactions you put
on, the types of trades that you might put
on, along the lines of how you’re
encouraged to buy more French wine if
you’re hearing the French music?
Mauboussin: To me, that whole discussion of
situational awareness is one of the most – in
the sense, in the book – one of the most
disconcerting, because it is I think
demonstrably a very powerful influence and
something that’s below our level of
consciousness. And, we’re just not aware of
that. And that study you mentioned, just to
recap it very quickly: When they had two sets
of wines, French and German, next to each
other in the supermarket, roughly match for
price and quality. They alternated playing
French and German music over a couple of
weeks. When they played French music,
people bought French wine 77% of time. And,
when they played German music, people
bought German wine 73% of the time.
What’s remarkable, again, is when people
were checking out, after researchers then
approached them and said, “Hey, did the
music playing…did that have any influence on
your purchase decision?” And nine out 10 say,
“No.” OK. So big numbers, but just people are
not aware of that. So we say “hey, I’ve got the
TV on, ” and someone’s talking
about…talking about gold or oil prices or what
have you, and non stop, is it possible that that
would not affect you? I think it’s conceivable,
but it’s very, very unlikely. It’s just very
unlikely because you’re enveloped in this
basic environment where people are talking
about one thing or another.
To me, in the sense that you see many of the
best traders and many of the best investors,
this is kind of a funny thing. In life you like to
be emotionally connected to other people. You
want to be able to relate to them. You want to
emphatic. But in investing, in the sense, it’s
that emotional detachments that’s so essential.
That you are able to not get swept by other
people, and you can think independently. And
I think that’s the big challenge that a lot of us
face, is that when we have those influences,

like the TV, it’s almost impossible for us to
not – at least in someway – for it to not affect
our behaviors.
MartinKronicle: So you probably
remember, I think it’s probably six months.
Jon Stewart took on Jim Cramer and really
blasted him. Again, I only saw clips of it on
Hulu or whatever it is that I am watching.
And in your book you mentioned the
pundits being entertainment and not
educating or not being educators. Do you
think Jon Stewart, without choosing a side,
that he might have been holding Cramer a
lot more accountable and not seeing him as
an entertainer? In other words, giving him
a back-handed compliment? [laughs]
Mauboussin: This is a really interesting
question. I think Cramer is highly entertaining.
I actually think his intentions are all good. I
truly think he really does want to help people.
But I think as viewer…One thing is just that
the undertone of all this is just to make this
explicit about our discussions about experts.
The fact of the matter is, as human beings, we
love it when tell us what’s going to happen.
We love to have someone say, “This is your
future,” right.
MartinKronicle: Yeah.
Mauboussin: It’s a deeply satisfying sensation,
and, when someone does with authority, all
the better. So someone like Cramer is, to me,
clearly an entertainer. But I think that many
people view him as an educator and are quick
to take the advice that he gives.
Just as you did, I watched that probably on
YouTube. But I think the challenge is, when
you are in the position like Cramer is it comes
with an enormous amount of responsibility.
Those distinctions between entertainer and
educator become very difficult to manage.
I think that’s one of the challenges he’s faced.
That fact of the matter is, for most individual
investors, probably most of the viewers of that
show, are best off building a diversified
portfolio, using low cost funds and just getting
on with their lives. Right. If they want to play
around, with some side money, that’s fine.
But, I think that’s an important issue that
Page 5 of 12

Martin Kronicle - Michael Mauboussin Interview
Stewart raised. Obviously, what he’s doing is
finding conflicts between Cramer saying one
thing one day and something different the next
day. But it’s a challenging issue.
There’s a lot of responsibility, being a very
public figure like that with those kinds of
discussions.
MartinKronicle: Yeah, for the record. I’ve said
it once before, but I’ll say it again because
people kind of see me as somewhat
opinionated. I think Cramer’s heart’s in the
right place, I think he wants to be an educator.
I think he was a tremendous law student. He
went to Harvard Law, if some of you don’t
know that. I thought his book was pretty good:
Confessions of a Wall Street Addict, was very
humble. But, I think he might be better suited,
working next to you at Columbia Business
School. But, he wouldn’t have the reach that
he does on CNBC.
Mauboussin: Right.
MartinKronicle: Let’s get back now to
being an expert stock picker. You also
mention Surowiecki’s The Wisdom of
Crowds. I tend to like books that have
crowds in the title: Extraordinary Popular
Delusions and the Madness of Crowds,
“Wisdom of Crowds.”
But are the crowds really that mad?
Wouldn’t it be better for me to go to my
Twitter feed and put it out there like,
“Where do you think the Comex Gold is
going to settle, by expiration” than to rely
on George Milling-Stanley or George Soros
or Jim Rogers for that matter.
Mauboussin: Yeah. That’s a great question.
There are a couple of things that come to my
mind immediately on this. The first is you
make this distinction between the wisdom of
crowds and the madness of crowds, and I think
that that’s a very important thing to think
through carefully. I think what Surowiecki did
in his book. He was good about, was
specifying conditions under which crowds are
smart. I’m going to rephrase what he says, but
to me there are three conditions that are really
important. First is diversity. So, we need to

have diverse underlying agents and investors
in our world.
Second is a properly functioning aggregation
mechanism: some way to bring that
information together. That of course would be
an exchange. Then, your voice and my voice
can both be heard. If you have more money
than me, yours will be heard at a greater level.
The final is incentives, which are rewards for
being right and penalties for being wrong. Our
world is obviously monetary. So, the smarter
people get more money and the less smart
people lose their money. So, when one or
more of those conditions are violated, you get
the madness of crowds.
By far the most likely to be violated is
diversity. So, rather than each of us thinking
independently, we all start to think in a
coordinated fashion that leads to extremes. So,
that leads to the second question, if you’re
thinking about how: “Hey, I’m thinking about
December Comex Gold, where will it settle at
expiration? How will I go at that?”
So, to me, the best answer for that is where it’s
actually trading at the market today. Right. So,
the market itself is the wisdom of crowds if
it’s operating effectively. That’s going to be
probably the best indicator of that. There’s
been a temptation, I think, by a number of
different parties to what I call the metawisdom of crowds.
Which is, like I said, just going out on your
Twitter feed and asking people, “Hey, where
will gold settle? Or, where will Apple’s stock
be six months from now?” I’m just not
persuaded by that meta-wisdom of crowds, in
other words. Wisdom of crowds on top of
wisdom of crowds can buy you a lot. There’s
been some evidence on both sides of that, but,
to me, I’d just be skeptical about that.
So, to me, the more fundamental way to look
at that is to look at the asset price itself and
say, “Hey, what has to happen for that asset
price to make sense?” Then go from there.
Rather than saying I’m going to go back to
more experts or meta-wisdom of crowds kind
of idea, if that makes sense.
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MartinKronicle: No. It makes sense to me.
The question that comes up for me, then, is
two-fold. One, do you feel that the price
then contains the best reflection of all the
participants at any given time? I know that
with Covel and his marketing machine, he’s
going to say that the price tells you
everything: all you have to do is follow the
price. If you do break-outs or moving
average crossovers and put on your
protective stops, you don’t really have to
know the fundamentals until afterwards. As
long as you get in on the trend, it doesn’t
really matter the why; it’s the how. Is that
your thinking, in terms of…
Mauboussin: Yeah, that’s not how we know,
so I think that the first thing is that there are
many ways to invest successfully. And I guess
the trend followers have their own sets of
rules. You know clearly what we do, we’re
money-managers; predominately long moneymanagers. We’re looking for, specifically,
discrepancies between what we believe is,
well, I would call it expectations and
fundamentals. Expectations are what financial
performance is baked into a particular stock
price. Fundamentals are what we think is
going to happen. You know, we just had the
Kentucky Derby last weekend.
So, this is a good time to bring up that type of
metaphor. That the tote board, the odds and
the expectations that would be the asset price.
The speed of the horse based on the horse’s
past record and trainer and jockey and so forth
would be the fundamentals. I could tell you
which horse is going to win every single race
in America. That doesn’t make you money;
what makes you money is mispricing between
the tote board and the speed of the horse. To
me, that is the key thing that we dwell on.
Now, I definitely understand Michael’s point,
I understand the trend followers point. It’s that
there may be ways to simply look at price and
not worry about those fundamentals.
But at some point, somebody’s got to be
thinking about fundamentals.
So, I think he’s looking at, in a sense, the next
order process of what those fundamentalists
are doing back and forth. Yes. We’d look at
the fundamentals versus expectation gap, but I

can see where he’s coming from on that, in
terms of pure price.
MartinKronicle: So, let’s talk about bet
sizing, for example. You mentioned Michael
Lewis before, and he’s written one of my
favorite books, but also one of my least
favorite books. I actually threw “Liar’s
Poker” out of a 12-story window, but I
loved “Money Ball.” So, go figure.
[laughter]
MartinKronicle: In the book, he talks about
how in a five-game baseball series the worst
team is going to beat the best team 15 % of
the time. Now, in the game of accuracy, the
neophytes might be sitting down saying,
“Well, God, I’d never bet the worst team in
those scenarios, because 15 % hit ratio is
beyond failure. That’s several degrees
below failure”. But, if we were sitting
together, and we said, well when that 15 %
rings true, you’re going to win 10 times
your bet size. Explain to folks in lay person
language as best you can, the difference
between an accurate system and one that
has positive expectation.
Mauboussin: Exactly. Such a crucial idea, and
the sooner you learn about this when you’re
young, the better off you’re going to be in life.
I can go right back to my racehorse metaphor,
because I think that’s a very, very good way to
explain this. Right?
So, you mentioned this 15 % of the time.
Right. So, you think those are the odds that
that are going to occur. You can translate
those into specific odds. If the payouts reflect
specifically those odds, that’s not very
interesting. In other words, it can only happen
one-out-of-six times, roughly. And you’ll
make good money. But if it’s deficient in that
regards, it’s not very interesting.
What is interesting is somehow it’s a 15 %
probability, but it’s getting priced as if it’s a 5
% probability or a 1 % probability. In which
case the payoffs will vastly exceed. Now, the
thing is, by the way as traders, you guys tend
to be much better than many people in my
world, like boring old stock people. But, the
key to understanding this is that if you can
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find enough of these types of situations. Right.
Because, more times than not, like you said,
five out of six times, you’re going to lose on
this bet, right? So, if you can find enough of
these situations and put those trades on and
build a portfolio of them, the payoffs from
those things will vastly exceed.
In other words, you’ll lose money majority of
the time, but the money you make will make
up for how much you lost when you lost. So,
this is an idea we go back to a lot in our own
organization. This is the difference between
frequency and magnitude. By the way, I first
read about that, or sort of solidified in my
mind, through Nassim Taleb’s book…
MartinKronicle: Yeah. I was going to bring
him up, but go ahead.
Mauboussin: …”Fooled by Randomness.”
Yeah. So, the idea would be, the story, I don’t
know if it’s a apocryphal. But, Taleb tells the
story of sitting around a room sort of shooting
the breeze with his colleague traders about the
stock market. A guy turns to him and he says,
“Taleb, what do you think the market’s going
to do next week?” He said, “I think it’s going
to go up.” Then, another trader yells across,
“Hey, but you’re short on your trading book.
In other words, you bet that the bet is going to
go down. So, how do you reconcile this”. And
he said his belief was there’s a 70 % chance
the market would be up 1 % and a 30 %
chance it would be down 10 percent.
So, the probability is the market would be up.
But, the expected value net in that instance is
negative. That’s a very easy thing to translate
over to the world of stocks. So, for example, a
growth stock, a stock that everybody loves,
it’s priced for success. Let’s say they’re going
to report earnings tomorrow. A 70 % chance
they match or exceed expectations, the stock
would go up a little bit, 1 % lets say, but
there’s a 30% chance they disappoint. The
stock goes down 10 %.
That’s a great probability, but a very poor
expected value. You can flip that and say…
Let’s say the downtrodden stock that
everybody hates… A 70 % chance that more
bad news comes out. It only goes down 1 %.
Most of that’s already reflected in the price,

but a 30 % chance that they do better, or
there’s a restructuring announcement, or what
have you, and that stock goes up 10 %. A bad
probability bet, but an excellent expected
value bet. So, the keys is for that people who
are investing or trading is to always think
about, as you said, the term expectation. What
is the expected value of that particular bet, that
trade. That is the guiding principle, that you
want to put on positive expectation bets.
They’re not always high probability bets. They
always have to be high expectation bets.
MartinKronicle: Yeah, I pretty much live
for expectation. It’s interesting, that you
bring up Taleb. Speaking of Fat Tony, I’ve
read “Black Swan” and “Fooled by
Randomness.” For me, those books were so
pithy I had to take them a chapter at a time.
He’s definitely a unique personality, Taleb
is, to say it nicely. I’d like to have a glass of
French wine with him, with some German
music playing, actually, to see his reaction.
Let’s go back to this 15 % of the time
racket. Taleb’s approach to running money
is to play the fat tails, as they’re called. Not
to get inside baseball, but he’s actually
playing for trades that are 1 %, or 1/2 of a
percent accurate, really. He’s looking for
those really asymmetric payoffs.
I think the other thing to consider for the
new trader out there who’s listening to
Mauboussin and myself, is that you have to
have a very special emotional constitution
that can take being wrong almost all of the
time, because that’s what Taleb does. He’s
wrong most of the time, but when he’s
right, he’s right sickly.
Mauboussin: Right, and you think about how
that works. You take $100, and what he often
did… What he did historically is that he would
take the money and buy deep out of the
money. Puts and calls, just for the point. Deep
on the money, so you’re spending a little bit of
money. You’re drawing down just a little bit,
little bit, and then, as you said, episodically it
goes… Tails are mispriced, so you get these
huge increases. It’s down, down, down, down
a little, and then up a lot. Down, down, down,
down, up. Again, the vast majority of the time
you’re drawing down. It’s a small percent, but
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you’re drawing down. I talked to him and
asked him about this. To me, I think he
believes that many of the clients that he dealt
with were very uncomfortable with that,
because more times than not, their monthly
statements will be showing them down a little
bit. That’s something that, as humans, we like
to be right. We like to be right more than
we’re not right, and so that was a very
uncomfortable approach for many people. So,
that definitely takes an unusual psychological
makeup to be able to do that.
MartinKronicle: You’re effectively selling
people on systematic attrition of capital,
saying, “Hey, our business is erosion of the
beach!”
Mauboussin: Exactly, although with the
periodic dumping of the sand, right?

Mauboussin: But, I would say that’s a tribute
to you. I think that some people… Some of us
are better at it than others. It is not easy for
everybody for everybody to do, so that’s a
tribute to you, and that’s why you’re good at
what you do. But, I think that’s not easy for
many people.
MartinKronicle: Well, I appreciate that. I
want to talk about the anti-hot hand, as it
relates to basketball. You said 70 %, which
is a foreshadowing here. When I look at
basketball statistics, I saw that Scottie
Pippen and another Bull were inducted into
the Hall of Fame. Noticeably absent was
Dennis Rodman, who I think, if he wasn’t
on the team, there wouldn’t be a Scottie or
Michael, because he came down with the
boards on both sides of the court. But,
that’s just me.

MartinKronicle: Right, exactly.
Mauboussin: It’s emotional… This goes back
to, and you’ve looked at this before. I’m just
making this explicit, as well. I think that’s why
trading from my understanding, is so difficult
to do. You read about these trading guys, and
they’ll say 70 % of the trades that they put on
lose money, but as you pointed out before, you
can limit that loss. Thirty percent of the trades
make money, and just a very small fraction of
those positive trades carry almost all of the
freight, in terms of returns. I think most people
feel like, “Hey, you’re going to go into work,
and 70 % of the time you’re going to be
wrong, wrong, wrong?” That’s a very difficult
way to go through life, but if you can deal
with it emotionally, and understand the
mathematics of it, that’s a great way to make a
living.
MartinKronicle: I think for me, and I might
as well answer this, because I have, as
Immanuel Kant would say, “a posteriori”
knowledge here. That is, I take refuge in
stick the discipline that I have, and sticking
to my system, and knowing that even if I’ve
lost five or six in a row, I have the discipline
to put on the sixth trade, despite how I
might feel about having five small losers. I
don’t look at it… That goes to your point on
following the process, not the outcome. I’m
powerless over the outcome.

Michael Jordan, if I read the statistic
correctly, shot about 50 % from the floor,
but everyone knows him as this great
winner, where he would rise to the level of
the game and get the job done. But when
you look back at his statistics, he never shot
80 % consistently from the floor. It was
right within two percentage points, career
wise, of 50 %, which… It doesn’t sound that
great. It means you’re failing half the time.
Going to the anti-hot hand, if Shaquille
O’Neal, regardless of who he was playing
for, got an offensive board underneath the
basket, he would come up and slam it down
for a 100 % probability of a two point
thing. Now, they came up with something
you may of heard of called “Hack-a-Shaq.”
The strategy was when Shaq gets the ball,
you smash him in the face, or you hit him
hard, basically, and you induce the foul.
The strategy was that he was only 70 %
from the free throw line. So, in your
language, in an easy to say… I think you
probably see where I’m going with this.
Can you explain to the folks why Hack-AShaq was a bona fide strategy when he was
70 % from the line?
Mauboussin: Sure. By the way, I was
actually… It so happens that I was looking at
these statistics last week. An NBA player that
has a 60 % field goal percentage over their
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career, that’s as good as… The best guys are
in the 60 % range from the field over their
career. That tends to be big guys, right? So,
it’s guys like Shaq and Wilt Chamberlain, and
Bill Russell, those kinds of guys, because
they’re down by the basket, as you pointed
out. They’re doing a lot of lay-ups, and
nowadays it’s a lot of dunks.
By the way, Michael Jordan… 50 %, that’s a
really good ratio. A lot of guards are in the
high 40s, so he was obviously a pretty good
shooter. LeBron’s numbers recently have been
extraordinary. I think you were being very
generous when you said Shaq was 70% from
the free throw line. I think that number’s
actually quite a bit lower than that. So, the
actual decision as a coach is exactly what you
pointed out, which is you just work out the
math, right? If he gets the ball down low…
Let’s say, if it’s a particular situation, he may
have a 70 or 80 % chance or making that,
making two points, so it’s an expectation of
1.5 or 1.6 expected points. If you put him on
the foul line, he’s about a 50 % foul line
shooter. Just do the math. What’s the
probability of him making two in a row? It’s .5
times .5, so .25, times 2, right? So, that’s .5,
right?
So, the math, going back to our expectations,
the expectation’s much, much better that you
should foul him, let him go to the line, and
take his chances there than letting him do a 70
or 80 % shot from down low. I don’t know… I
doubt many basketball coaches are pulling out
their calculator and doing the math that way,
but that’s precisely the justification for it. I
think, in this case, they observed enough, and
their history guided them toward the right
solution. That’s it, but on the flip side, of
course, if the guy’s a great free throw shooter,
the best in the league over time, and around 90
%. These little guys you don’t want to foul,
because there’s a really good chance, there’s a
80 % chance or 90 % chance that they’ll make
two in a row, and that’s probably… For an
average guard, that’s almost twice as high or
more. Close to twice as high as they’d do from
the field.
MartinKronicle: Now, with that in mind,
that’s the strategy. The thing there would
be to manage your losses, so you wouldn’t

have someone like LeBron or Kobe go
making the foul, because you want them on
the floor. You have to use an expendable
player who you don’t mind fouling out of
the game. So, you manage your losses.
Two more things, and then we’ll say
goodbye here. I don’t want to take up all of
your time, but I really appreciate this. I
think the layperson, as well as the expert, is
going to get a lot of what you’ve been
talking about so far. Let’s talk about
falsification. We’re not built to falsify stuff.
We buy Research in Motion. We buy
Google. We buy BP or Goldman Sachs on
the big draw down that they’re going
through right now, and we’re looking for
verification. That’s how we’re built. In the
book, you discuss how falsification or
contrarian style thinking might actually be
better for a person who is an investor or a
trader. Can you elaborate on that?
Mauboussin: Yes, we talked about this idea of
the black swan. And I think now almost
everybody associates the black swan with
these fat-tails, these extreme events that are
unexpected. But of course the black swan has
got a philosophical tradition that is exactly to
this point. And it goes back to Karl Popper,
the philosopher.
MartinKronicle: Right.
Mauboussin: And Popper’s point was, this is a
key thing. Everybody looks for verification.
It’s going to be your natural way of doing
things. Popper’s point is, let’s say your thesis
is all swans are white. Well seeing 1,000, 100,
or 10,000 white swans doesn’t prove that case
is true, although it may give you some
evidence for that. But seeing one black swan
proves that it’s not true. So the quickest way to
test a theory is to look for falsification, and
that’s where this idea of the black swan comes
from.
So, to your point, we all have models in our
mind, theories of how the world works. And
once you’ve developed a theory of how the
world works, you immediately go out and you
start looking for confirming evidence. In fact,
psychologists very specifically call this the
confirmation bias, which says once you’ve
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made a decision you tend to seek confirming
evidence and disavow or disregard disconfirming information. So you basically blow
it off. The best thinkers in the world, I think,
are people that, and it’s very, very difficult, by
the way, emotionally, are people who very
specifically seek falsification. So that if they
have an idea, a belief, a theory, a thesis, they
seek to prove it wrong versus to validate it. By
the way one of the greatest thinkers is in this
regard was, who was famous for this, is
Charles Darwin, who developed his theory
150 years ago, and in his notebooks,
constantly was questioning himself, constantly
judging whether his theories were valid or not
by looking for falsification.
So that’s the thing. I’ll give you one trivial
example of how we try to use this is that, often
when analysts are interviewing with
management teams, for example, they ask all
sorts of leading questions to try to verify their
own points of view or confirm their own
thesis. What I tell our analysts to do or suggest
they do is ask the questions in the exact
opposite way. So whatever you believe, ask
the question in the opposite way, and listen to
how they react. You might get a very different
point of view that way.
So this is a very important discipline. It’s very
hard because it means that if you’re wrong you
have to change your point of view, but it’s
absolutely essential to good thinking and being
adaptable, adaptive thinking.
MartinKronicle: Well that says it a lot more
clearly than I would presume. I’ve been
lucky enough to go to school. I went to
Columbia, where you teach, and I was able
to meet a lot of folks from a lot of different
walks of life, both economically, politically,
class and culture. And I said to myself as
I’m looking at things fundamentally, “How
would so and so from Beirut look at this?
How would so and so from Cameroon look
at this? How would so and so from
Kalamazoo, Michigan look at this?” And
then try to say “Well, I don’t have all the
answers, which of these might have more
magnitude?” And I don’t know that it helps
me. What it does is it helps me get out of my
own way, my own kind of myopic thinking.

And that opens up my world literally and
figuratively.
Mauboussin: Well Mike I think that goes
back to what we were talking about with
diversity. And that’s interesting because there
have been these studies of how individuals
think. And they go back to this idea of these
foxes, people that are willing to consider
different points of view. And often what most
of us do is we’re kind of mentally lazy; once
we topic comes up, we think about it and we
kind of like our way of thinking about it and
we sort of shut off all alternatives. So for you
to sit there and take on a problem and say “Let
me think about this as other people might
think about this, ” in a sense you’re injecting
diversity into your own thought process and
that allows your mind to probably come to or
settle on better ways of thinking about it than
the person who just says, “Here’s my point of
view, nothing else really matters.” By the way,
it takes some energy, as you know.
MartinKronicle: Yes.
Mauboussin: It takes some time, as you know.
It may be driving around or sitting in the
shower, but it takes some time. But it’s
absolutely vital to thinking well.
MartinKronicle: That last question I have
for you is more of a statement, and it’s kind
of an easier one. It’s a good last question to
have. I can say, probably with decent
certainty, that we’re both pretty much
influenced by the late, great Peter
Bernstein, who wrote some of the best
books on finance that I’ve come across. And
one of the things that you quote of his in
your book is that “consequences are more
important than probabilities.” Can you
discuss that as it reflects the things we
spoke about today?
Mauboussin: Yes, first of all, he is, he was
one of the real great thinkers. He actually
wrote the forward to my first book that I wrote
with Al Rappaport which was a great honor
for me, and we traded letters. He was one of
the few guys who actually used to write
letters, incredibly thoughtful. And he was an
extraordinary man in many ways.
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MartinKronicle: Big loss.
Mauboussin: Even in his later years,
extraordinarily productive, highly active mind.
Just a great guy. He liked to use this idea of
Pascal’s wager. Pascal asked the question “Is
God, or is God not?” Does God exist? And he
went through a little matrix of thinking about
the alternatives and the basic conclusion was,
hey, you know you should act as if God is,
because then you’ll lead a better life. If He’s
not, then you’ll have given up some pleasures,
but you’ll still be in good stead.
MartinKronicle: Right.
Mauboussin: But if he is, on the other hand, if
you sought those pleasures and He does exist,
then you’re going to be damned into eternity.
To take a little more secular view of this, I’ll
give you one personal story on this.

So that’s a very personal example of going
through that. Intellectually, there may have
been one course of action, but the
consequences would have been too difficult to
suffer. So that’s the point I think people
always have to think about. If a low
probability event occurs, what are my
consequences and can I live?
By the way, this is something you know a lot
from your world. I think what you see a lot is
this idea of over betting. People start to take
on leverage, they put on more aggressive
trades even in low probability events, and
they’re going to do well, well the feedback
will be good. But if the 1 % event shows up,
or the 2 % event shows up, so it goes
adversely and you’re leveraged, you’re done,
right? And rule number one in trading is live
to see another day, right?
MartinKronicle: Yes.

For me, and this is going through the stock
market turmoil of 2008 in particular, going
through that turmoil, if you had talked to me at
any point, I would have told you that I was at
the highest percentage of cash in my portfolio
that I’d ever been in my whole life and since
as well. And I would have told you probably
not too quickly after that I thought the long
term prospects for the stock market were
pretty good. In fact, I wrote a piece in the fall
of 2008 picking up on some cues from Warren
Buffett basically to that effect, just take a long
term view, things look pretty good.
So you say “All right, how are you having it
both ways? You’re sitting on cash and you’re
telling the world that you think the long term
point of view is good.” You mentioned this at
the very, very outset. Here’s why I did it;
because I have five kids, I have to put these
kids through college. And I thought the
probability of the market going down
substantially in the next three to five years was
low, 5%, 10 percent, I don’t know, but low.
But if that 5 or 10 % appeared, and I couldn’t
put my kids through school, that would have
been devastating for me. So I thought the
consequences in this case, of not being able to
do that, are more important than the
probabilities and so I sat on cash.

Mauboussin: So money management is
absolutely essential. So they’re violating
principles of money management. To me, that
would be the intimate link back to what we
were talking about in trading is consequences
are more important than probabilities is that
ultimately you have to live to see another day.
You have to manage your affairs so as to be
able to do that. And I think that that’s
sometimes a lesson that we lose or lose sight
of, especially in these sort of optimistic times.
MartinKronicle: Well I appreciate your candor
and your honesty. This has been a great chat,
probably the best one I’ve done so far, & I’ve
done quite a bit with some pretty smart folks.
Mauboussin: Yes, it was great visiting with
you. Great questions and important discussion.
MartinKronicle: Yes, I think so, for all types
of students. The book is called “Think Twice:
Harnessing the Power of Counter Intuition.”
You can get it on Kindle and hardcover.
Michael, it’s been a great pleasure, great honor
to speak with you. I’m influenced by your
work since the days of Consilient Observer.
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The Colonel Blotto Game
Transitivity and How to Win When You’re an Underdog

•

The Colonel Blotto game is not as well known as the prisoner's dilemma,
but offers some insights into strategic behavior nonetheless.

•

The game shows why it is often impossible to legitimately crown a best
team.

•

Underdogs improve their chances of winning by changing the basis of
competition.

•

Successful investment strategies shift, which means even good long-term
approaches fail from time to time.

The X Factor
One of the most crucial players on a lacrosse team is the face-off specialist. To begin every
quarter and after each goal, two opposing players go head-to-head in a face-off.1 Since ball
possession is vital to success in lacrosse, a dominant face-off specialist can make a huge
difference in determining the game’s outcome by keeping the ball out of the sticks of the opposing
team’s players.
Now imagine that you are part of the committee to select Team USA, the 23-man squad that will
compete for the World Championship. Two players who are primarily face-off specialists were
invited to the trials: Chris Eck, who played his college ball at Colgate University; and Alex Smith,
a graduate of the University of Delaware. While Smith is the NCAA’s all-time faceoff leader and
widely considered one of the best face-off specialists in the world, Eck got the better of him in the
trials. “I haven’t gotten beat like this since high school,” Smith lamented after Eck beat him in
another draw. 2 With Eck winning fair and square, you would give him the roster spot, right?
Well, here’s a complicating factor. The last World Championship Tournament was held in 2006, in
which Team Canada upset Team USA in the finals, 15-10. Team Canada’s most valuable player
was Geoff Snider, a face-off specialist, who won a remarkable 19 of 28 face-offs in the final
game. 3 Team USA needs a solution to Snider, who will be representing Canada again, since
Team USA and Team Canada are the favorites to meet in the finals.
So while Eck may have Smith’s number, the question is whether he can beat Snider. Since all
three play in a professional league, we have the results of their interactions. Here they are:
•
•
•

Eck (A) beat Smith (B) 59 percent of the time (34 of 58)
Smith (B) beat Snider (C) 67 percent of the time (67 of 100)
Snider (C) beat Eck (A) 52 percent of the time (38 of 73)

This is a case where there is a lack of transitivity. In a transitive condition, if A beats B and B
beats C, then A beats C. But in this case A beats B, B beats C, but C beats A. If winning face-offs
were transitive, there would be a “best” specialist. Not so here.
Team USA’s coaching staff eventually went with Alex Smith for the final roster. On the one hand
the decision makes sense given the likelihood that USA will have to get by Canada to win the
tournament. On the other hand, it’s hard to deny the spot on the roster to the guy who did better
in camp.

Colonel Blotto to the Rescue
There is a model that is useful for thinking about this problem, as well as other challenges, called
the Colonel Blotto game. 4 In the Colonel Blotto game, two players concurrently allocate
resources across n battlefields. The player with greater resources in each battlefield wins that
battle, and the player with the most overall wins is the victor. An extremely simple version of the
game would have players A and B allocating 100 soldiers to three battlefields. Each player’s goal
is to employ a strategy that creates favorable mismatches versus his or her opponent. (See
Exhibit 1.)
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Exhibit 1: A Simple Colonel Blotto Game
100 Soldiers

Player A
Battlefield 1

Battlefield 2

Battlefield 3

Player B

100 Soldiers
A

30

30

40

B

33

33

34

Winner

B

B

A

Overall Winner: B
Source: LMCM analysis.

It is straightforward to see that Colonel Blotto is a zero sum game with multiple mixed strategy
equilibria. In other words, so long as a player avoids very poor strategies (e.g., allocating all
soldiers to one battlefield), this basic setup of the game resembles rock, paper, scissors. Not
surprisingly, rock, paper, scissors is also a good way to describe how face-off specialists fare
against one another.
Unlike the prisoner’s dilemma, a well-known model in game theory, the Colonel Blotto game has
had little impact on real-world decisions. Because the prisoner’s dilemma has a preferred
outcome (cooperation) and there is a good understanding of how cooperation emerges (repeated
interactions), decision makers have been able to use the model in practical settings. 5 For
example, the prisoner’s dilemma nicely describes the emergence of the “live-and-let-live” system
in trench warfare during World War I. 6 In numerous instances, both sides learned that there
would be retaliation for any aggression. So when one side showed restraint, the other side
learned to reciprocate by also showing restraint. This cooperation spared countless lives. The
model has also been useful in international relations and business, among other areas. 7
That the Colonel Blotto game is a mixed strategy game is part of the reason that it has had limited
application to real-world interactions. Indeed, simple versions of the game provide little guidance
for strategic interaction. However, the game does offer useful insights when you introduce more
complex versions, including those with asymmetric resources or where the number of battlefields
varies. In fact, asymmetric resources and multiple points of battle are common in zero-sum,
strategic interactions. Simple illustrations include war, sports matches, and business.
The Colonel Blotto game is useful because by varying the game’s two main parameters, giving
one player more resources or changing the number of battlefields, you can gain insight into the
likely winners of competitive encounters. It shows when underdogs have the best chance to win,
why there is sometimes no “best” team, and how changes in the parameters influence those
outcomes.
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What a Modified Blotto Suggests
Let’s look more closely at what happens when we alter the parameters. First, we can increase
resource asymmetry by giving one player more points than the other, effectively making one side
the favorite to win. It should come as no surprise that the stronger player wins more frequently.
What’s not as intuitive is how much of an advantage the additional points confer. In a threebattlefield game, a player with 25 percent more resources has a 60 percent expected payoff (the
proportion of battles the player wins) and a player with twice the resources has a 78 percent
expected payoff. So a decent dose of randomness exists even in contests with fairly asymmetric
resources, though the resource-rich side has a decisive advantage.
But to get the whole picture of the payoffs we have to introduce the second parameter, the
number of dimensions, or battlefields. The more dimensions the game has, the less certain the
outcome (unless the players have identical resources) because the weaker player forces the
stronger player to allocate resources more thinly, weakening the stronger player’s relative
advantage. For example, a weak player’s expected payoff is nearly three times higher in a game
with 15 dimensions than in a 9 dimension game. 8 In other words, by adding battlefields
underdogs increase the number of interactions and improve the chances of an upset. Exhibit 2
summarizes how the changes in parameters influence outcomes.
Exhibit 2: High-Dimension Contests Increase the Uncertainty of Outcomes

Source: Michael J. Mauboussin, Think Twice: Harnessing the Power of Counterintuition (Boston, MA: Harvard Business Press, 2009), 94.

Blotto in the Real World
Here are some real-world cases where the Colonel Blotto game applies. The focus here is on
two-player games where there are asymmetric resources and some strategic ability to change the
number of battlefields. Many of the core lessons likely apply for multi-player interactions as well,
including products competing on the store shelf or colleges seeking to increase their status in the
rankings of the best schools.
One realm where the Colonel Blotto game is germane is asymmetric conflict—wars between
strong and weak actors. There is a rich tradition of celebrating wins by the weak, including the
biblical story of David and Goliath. It is notable that the younger and weaker David shunned a
traditional battle using a helmet and sword and chose instead to fight unconventionally with
stones and a slingshot. 9 He had to change the basis of competition to have a chance at victory.
In his book, How the Weak Win Wars, Ivan Arreguín-Toft, a political scientist at Boston University,
analyzed roughly 200 asymmetric conflicts from 1800 to 2003. He coded a conflict as asymmetric
if the stronger actor’s resources (forces and population) exceeded those of the weaker actor by a
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factor of ten or more. His analysis reveals two basic findings. First, the stronger actor prevailed
just 72 percent of the time. Since this only included conflicts where the asymmetry in resources
was large, the success of the weaker players is noteworthy.
Second, over the past two centuries the weaker players have been winning at a higher and higher
rate. For instance, strong actors prevailed in 88 percent of the conflicts from 1800 to 1849, but the
rate dropped to very close to 50 percent from 1950 to 1999. Further, the weak actors saw their
percentage of victories rise in each of the 50-year sub periods from 1800 to 1999.
After reviewing and dismissing a number of possible explanations for these findings, ArreguínToft suggests that an analysis of strategic interaction best explains the results. Specifically, when
the strong and weak actors go toe-to-toe (effectively, a low n), the weak actor loses roughly 80
percent of the time because “there is nothing to mediate or deflect a strong player‘s power
advantage.” In contrast, when the weak actors choose to compete on a different strategic basis
(effectively increasing the size of n), they lose less than 40 percent of the time “because the weak
refuse to engage where the strong actor has a power advantage.” 10 Weak actors have been
winning more conflicts over the years because they see and imitate the successful strategies of
other actors and have come to the realization that refusing to fight on the strong actor’s terms
improves their chances of victory. 11
What the analysis also reveals, however, is that nearly 80 percent of the losers in asymmetric
conflicts never switch strategies. Part of the reason players don’t switch is that there is a cost:
when personnel training and equipment are geared toward one strategy, it’s often costly to shift to
another. New strategies are also stymied by leaders or organizational traditions. This type of
inertia appears to be a consequential impediment to organizations embracing the strategic
actions implied by the Colonel Blotto game.
Another case where the Colonel Blotto game is illustrative is sports competition. Like war, two
teams that often have asymmetric resources compete in what is generally a zero-sum game
(some sports do allow ties). Resources are asymmetric if one side has a player or players who
are quicker, stronger, fitter, or better-skilled than the competition. Battlefields can be thought of as
discrete interactions within the game—for instance, the quality of serves versus the return of
serves in tennis, or passing offense versus passing defense in American football.
An analysis of the statistics reveals that sports with a greater degree of interactions have a larger
percentage of instances where weaker teams beat stronger teams. Past win-loss records capture
asymmetry here, and the number of players approximate interactions. For instance, a study of
over 43,000 games revealed that the underdog won approximately 45 percent of the time in the
English Football Association—England’s premier soccer league—but a lower 37 percent of the
time in the U.S.’s National Basketball Association.12 This empirical observation fits well with the
Colonel Blotto game, which demonstrates that more battlefields improve the odds that the
underdog will win.
A more concrete example comes from Division I college football. Texas Tech has adopted a
strategy that has allowed it to win over 70 percent of its games in recent years despite playing a
highly competitive schedule. The team’s success is particularly remarkable since few of the
players were highly recruited or considered “first-rate material” by the professional scouts. Based
on personnel alone, the team was weaker than many of its opponents. 13
Knowing that employing a traditional game plan would put his weaker team at a marked
disadvantage, the coach offset the talent gap by introducing more complexity into the team’s
offense via a large number of formations. These formations change the geometry of the game,
forcing opponents to change their defensive strategies. It also creates new matchups (i.e.,
increasing n, the number of battlefields) that the stronger teams have difficulty winning. For
example, defensive linemen have to drop back to cover receivers. The team’s coach explained
that “defensive linemen really aren’t much good at covering receivers. They aren’t built to run

Page 5

Legg Mason Capital Management

around that much. And when they do, you have a bunch of people on the other team doing things
they don’t have much experience doing.” This approach is considered unusual in the generally
conservative game of college football.
These illustrations from asymmetric conflict in war and sports show that increasing the number of
battlefields can have a meaningful impact on outcomes. That weaker players are generally wellserved to increase the number of battlefields is a valuable observation that has real-world
applications. Remarkably, though, weak players in many domains choose to play a conventional
game rather than incur the cost (which can often be reputational as well as financial) of adding
battlefields.

Why Investors Should Care
So what lessons can investors learn from studying the Colonel Blotto game? The first important
one is how to compete when you are the underdog. Theory and practice show that when you
have fewer resources than your foe in a head-to-head competition, you should compete in a nontraditional way in order to expand the number of battlefields. Since adding battlefields frequently
conflicts with conventional wisdom, competitors do not chose the approach as often as they
should. But the significance of using a non-traditional basis of competition is highly relevant in
games and business.
Another lesson is that in many competitive situations, there is no “best” team, player, or strategy. 14
The winner of a particular matchup, game, or tournament depends as much on the allocation of
strengths and weaknesses as on their magnitude. This is why the selection of Team USA’s faceoff specialist was so difficult: the best player at the trials may not have been the best player for the
tournament. So while many people—and Westerners in particular—are keen to crown one
competitor as king, the reality is that success relies heavily on the competitive circumstances.
Finally, Colonel Blotto’s lessons apply directly to the investment world. Investors generally
embrace a particular investment strategy—value, growth, small capitalization, etc.—because they
believe that it will generate excess returns over time. But, as you would guess, different strategies
work at different times in the market cycle. 15
One illustration is the results of small capitalization versus large capitalization stocks. In 1981,
Rolf Banz published an influential paper showing that small-cap stocks delivered higher riskadjusted returns than large-cap stocks from 1926-1975. 16 Updated through 2009, Banz’s findings
hold true. However, there are long stretches during which large-cap stocks outperform small-cap
stocks. 17 Exhibit 3 shows the results of small caps versus the results for large caps. Had you
implemented Banz’s findings as a strategy in the early 1980s, you would have suffered almost
two decades of relatively poor returns.
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Exhibit 3: Regime Changes between Large Cap and Small Cap Stocks
8.0
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Small Cap Versus Large Cap
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Source: http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html; LMCM analysis.

But had your experience of the 1980s and 1990s cemented your view that large caps were the
way to go, the first decade of the twenty-first century would have proven you wrong. 18 While
difficult to say, the odds now appear to favor large cap stocks again, based on a combination of
relatively sluggish performance (a flat S&P 500 for nearly a decade) and attractive valuation.
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The views expressed are those of the author as of May 5, 2010 and are subject to change based
on market and other conditions. These views may differ from the views of other authors, portfolio
managers or the firm as a whole, and they are not intended to be a forecast of future events, a
guarantee of future results, or investment advice. Forecasts and model results are inherently
limited and should not be relied upon as indicators of future performance. Investors should not
use this information as the sole basis for investment decisions.
Past performance is no guarantee of future results.
Equity securities are subject to price fluctuation and possible loss of principal. Small-cap stocks
involve greater risks and volatility than large-cap stocks.
The mention of any individual securities should neither constitute nor be construed as a
recommendation to purchase or sell securities, and the information provided regarding such
individual securities is not a sufficient basis upon which to make an investment decision.
Investors seeking financial advice regarding the appropriateness of investing in any securities or
investment strategies should consult their financial professional.
Any statistics have been obtained from sources the author believed to be reliable, but the
accuracy and completeness of the information cannot be guaranteed. The information provided in
this commentary should not be considered a recommendation by LMCM or any of its affiliates to
purchase or sell any security.
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June 11, 2010

It’s All about Managing for Value
Comments based on a presentation at the CFO Executive Summit,
May 18, 2010
Good morning, it’s a pleasure to be here and I appreciate the opportunity to share some
ideas on managing for value and communicating with shareholders.
I’d like to cover three topics:
•

First, I’d like to focus on what I believe is the proper aim of a public corporation and make
some observations about how best to serve that aim;

•

Second, I’d like to comment on the role of strategy and how I believe that most
executives fail to articulate strategy;

•

Finally, I’ll review some common decision-making mistakes that executives—indeed all
decision makers—tend to make.

A Company’s Single-Valued Objective Should be Maximizing Long-Term
Shareholder Value
Let me be totally upfront and tell you that I’m going to argue that your objective should be to
manage for shareholder value. A company creates value when the returns on its incremental
investments are above its cost of capital. Saying it differently, this means that the present
value of the long-term cash flows an investment generates exceed the cost of the investment.
In fact, I believe that if you are managing to other objectives—and many companies articulate
a multitude of financial and non-financial goals—then you are likely doing your key
constituents a disservice. Indeed, one can argue that managing for shareholder value is
critical for society and for the vitality of the capitalist system.
But before I explain why I believe this to be true, let me take a moment to acknowledge that
the idea of shareholder value has come under attack from some pretty prominent sources.
On one level, it’s easy to see why that’s the case. People are understandably upset by
market volatility, government bailouts, and exorbitant executive pay. Somehow, the principle
of shareholder value is viewed as one of the contributors to these problems. That blame is
false, in my view.
For example, Roger Martin, dean of the Rotman School of Management at the University of
Toronto, has said that “it’s time to scrap shareholder value theory” and that shareholder value
“is a tragically flawed premise.” I find a great deal of Professor Martin’s work interesting and
useful, but would say that his view of shareholder value is tragically flawed.
The attacks have come not just from academia, but from practitioners as well. Jack Welch,
the former chairman and chief executive officer of General Electric, has said that shareholder
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value is the “dumbest idea in the world.” I can name a lot of ideas that I’d rank as a lot dumber, but—
OK—let’s take a closer look at this criticism.
Let’s start at the beginning. The fact of the matter is that running a business requires evaluating,
and deciding about, trade-offs. As an executive, your resources—primarily people and money—
are practically limited. Your job is to figure out how to put the resources at your disposal to their
best and highest use over the long term. You can’t do this without facing difficult trade-offs. And
to properly judge tradeoffs, you have to have a single objective.
To make this a little more concrete, let me borrow an example from Michael Jensen, a retired
professor from the Harvard Business School best known for his work on agency theory. Let’s say
a company wants to increase its short-term profits and gain market share.
Naturally, some gains in market share are likely to come with an increase in profits, up to a point.
But beyond that point, gains in market share will come at the expense of this year’s profits. You
can maximize profits, maximize market share, or do something in between. But there is no way to
evaluate those trade-offs. At what point is gaining share counterproductive? What level of profits
is necessary? When there are multiple goals, there is confusion.
For example, this morning we heard a CEO discuss his company’s transformation. He cited the
four priorities that he put in place shortly after becoming CEO about three years ago, none of
which were tied explicitly to creating value. The number one priority was to improve the quality of
the products. And, in fact, he reported that the company went from poor quality rankings to
leading the industry. The questions you need to ask are: How much quality is right? Can you
have too much quality? What is the explicit link between quality and value?
The fact is that the stock has dramatically underperformed the S&P 500 since that CEO took
over. The company’s results may ultimately be fine, but skepticism about that management’s
capital allocation decisions seems warranted until there is clear thinking about the links between
corporate priorities and value.
Creating shareholder value provides an objective, economic goal for executives. How you get to
that goal is, of course, a substantial challenge. You have myriad decisions about prices, quality,
wages, incentives, employee levels, investments, asset sales, etc. But with a single-valued
objective, at least you have a way to assess trade-offs.
Now, you might ask, is shareholder value the only way to go? Roger Martin, for instance, has
argued for what he calls “customer capitalism”—making customer value a top priority. This, too, is
flawed thinking, in my view.
Dealing with customers, like any other stakeholder (including suppliers, employees, and the
government), requires evaluating trade-offs. Successful management requires balancing the
interests of the company and the stakeholders. I know of no company that has generated longterm value by systematically exploiting, or giving undue advantage to, a stakeholder. If you have
an example in mind, please share it with me.
Here’s a simple way to think about it. If you want to make customers really happy, and deliver lots
of value to them, then simply lower your prices way below the market rate or provide them much
more value than your competitors. Your customers will be thrilled, and you’ll be on the path to
poor performance because you are selling a good or service for less than what it costs to produce
that good or service. Now there may be cases where subsidizing a customer in the short-term
leads to sufficient customer value in the long term. But to create economic value, the returns you
earn on the capital you employ ultimately have to cover all of your costs, including the cost of
capital.
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Why is the concept of shareholder value so vital? Because it provides a societal good by making
sure that the firm gets the greatest output for a given input. So there’s no need for so-called
“customer capitalism.” If you’re thinking about the problem correctly, you’re already properly
assessing trade-offs. Of course happy customers are important. Of course motivated employees
are good. Of course constructive relationships with suppliers are desirable. The challenge is how
to balance all of those trade-offs.
I would also characterize Jack Welch’s comment as an error, but he was reflecting a sentiment
that is more prevalent than Martin’s, and one that may be traced to a failure of communication.
Properly conceived and executed, the shareholder value approach starts with judicious capital
allocation, which leads to an increase in value, which ultimately shows up in the stock price. The
point is that greater value ultimately leads to a higher stock price. This connection need not be
immediate.
In recent years, however, it appears that Welch and many other executives have understood
shareholder value as making corporate decisions that boost the stock price. The idea of value
seems to have been bypassed. So if you believe that shareholder value is all about boosting
today’s stock price versus building enduring value, then Welch’s description is right: it’s a dumb
idea.
Let me give you one example of a decision that seems to focus on price versus value: earnings
guidance. Brian Bushee, a professor of accounting at Wharton, took the novel step of classifying
investors. He came up with three categories:
•
•
•

Quasi-indexers: These are funds that hold small stakes in lots of companies and are
long-term holders. These funds are basically closet indexers.
Transients: These funds hold small stakes for a short time. These are the traders.
Dedicated: These funds hold large stakes for the long haul. These funds try to emulate
Warren Buffett’s espoused style.

Bushee estimates that quasi-indexers make up about 60 percent of funds, that about one-third
are transients, and that less than 10 percent are dedicated.
Here’s the point: transient investors are attracted to companies that provide a lot of “information
events”—for example, conference calls and management forecasts. They run up those stocks
during strings of positive earnings growth, but dump them at the first sign of trouble. As Warren
Buffett says, “you get the shareholders you deserve.”
How do you cultivate a quality base of shareholders? Bushee offers a number of steps. “Perhaps
the most important step that managers could take,” he notes, “would be to discourage transient
ownership by refusing to manage (that is, smooth) reported earnings.” In lieu of news events,
companies can disclose information about the company’s long-term strategy and the leading
indicators that support that strategy.
Let me linger on this topic of earnings guidance for a moment, because it is so intertwined with
the false understanding of creating shareholder value.
A few years ago, John Graham and Campbell Harvey, professors of finance at Duke University,
did a survey of about 400 chief financial officers (CFOs) on the issue of financial reporting. They
found that delivering earnings per share (EPS) was perceived to be far and away the most
important issue in reporting. Why?
•
•
•
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•

Analysts evaluate a firm’s progress based on making EPS

Here’s where things become problematic: When surveyed, almost 8 in 10 CFOs admitted that
they would be willing to forgo value creating projects in order to deliver EPS. This is a problem.
CFOs are managing to the wrong aim because they believe that delivering earnings is the key to
boosting the stock price. This is at the heart of the false belief about what creating shareholder
value is all about.
Now, maybe your comeback is that earnings do matter. And, of course, on some level they do.
But the primary focus on earnings growth is misplaced, because it is possible for a company to
increase earnings while destroying shareholder value. In fact, over time companies have been
able to fund roughly 80 percent of their investments with internally-generated cash. There is no
explicit capital market check on that spending. Companies can, and do, invest the cash the
business generates into investments that boost EPS but destroy value.
This growth-first mentality has to be checked. In contrast, companies should first consider
whether an investment earns a sufficient return and only then consider growth. When investments
create value, growth is great. When investments are value neutral, growth makes no difference.
And when investments destroy value, growth is bad.
Let me share two other observations that demonstrate that companies have difficulty managing
for value. The first is the pattern of share repurchases. In our book, Expectations Investing, Al
Rappaport and I offered what we called “the golden rule of share buybacks:”
A company should repurchase its shares when its stock is trading below its expected value and
when no better investment opportunities are available.
The rule is an offshoot of the old adage, “buy low, sell high.” But, as we see from Exhibit 1,
executives tend to do the exact opposite: the pace of buybacks closely matches the results for
the market. Not surprisingly, following a strong 2009, buybacks are slated to rise smartly in 2010,
with announcements on pace to reach about $400 billion.
Exhibit 1: S&P 500 Share Repurchases and the S&P 500 Price Index (2002-2010E)
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As a side note, I continue to find it remarkable that executives are inherently more comfortable
making acquisitions than they are repurchasing stock. Both transactions require assessing the
present value of future cash flows. But in the case of acquisitions, there are two additional
hurdles. First, an acquirer almost always has to pay a premium for control, raising the price (and
hence the cash flows necessary to justify the deal). Second, estimating the cash flows of another
company—even one in the same industry—is inherently harder than estimating cash flows of
your own company. So buybacks can offer the prospects of paying less for a more certain
payback. This way of thinking about the problem is rare in corporate suites.
“Buy high” also seems to explain the behavior in the world of mergers and acquisitions (M&A).
Exhibit 2 shows M&A volume and the S&P 500 Price Index over the past 15 years. Deal activity is
heavily pro-cyclical: deals go up when the market goes up.
Exhibit 2: M&A Volume and the S&P 500 Price Index (1995-2009)
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M&A is particularly interesting because there is a reasonable framework for assessing the
prospects of whether an acquiring company’s stock will rise or fall upon deal announcement. This
framework is very simple and makes common sense: the value change for the acquirer equals
the present value of the synergies minus the premium pledged.
Value change for acquirer = present value of synergies – premium pledged
What’s remarkable is that companies often provide all the information investors need to correctly
reduce the value of their stocks. Deal announcements now often come with an estimate of
synergies, and it is easy to determine the premium based on the deal terms. It comes as no
surprise that the markets look past rosy comments about earnings accretion and home in on the
deal’s economic consequences. It’s also no surprise that a solid majority of deals fail to create
value for the acquiring companies.

What is Strategy?
We now turn to how best to think about what guides capital allocation. To do this, let me start with
a high level observation of how we teach strategy and valuation at business schools.
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In strategy classes, we discuss topics including profit pools, value chains, five-forces, generic
sources of competitive advantage, and game theory—all great and important ideas. But there’s
little discussion of how those frameworks explicitly tie to value creation. See for yourself: pick up
a popular book on corporate strategy and look for how it links to creating shareholder value. The
chances are good that you’ll be disappointed. This is too bad, because the litmus test for a
successful strategy is whether it creates shareholder value.
In finance courses, we teach the importance of net present value, discounted cash flow models,
the capital asset pricing model, Black-Scholes—also all useful ideas. But, in fact, you can’t inform
your valuation model intelligently without an understanding of the competitive situation. The
competitive position of a company or industry heavily influences what the cash flow pattern will
look like.
Competitive strategy analysis and valuation must be joined at the hip, but they rarely are.
I have a phrase that I am fond of repeating: All roads of managerial evaluation lead to capital
allocation. How well do you allocate resources—including financial, organizational, human
resources? Companies can talk all they want about their strategy, their incentive structure, and
their financing policy. But at the end of the day all that matters is how well they have allocated
capital. Full stop.
Now, I want to be clear that strategy is important. But most of what companies try to pass off as
strategy in corporate presentations is not strategy at all. Often you hear about goals, or priorities,
or initiatives. The example a moment ago about improving quality is a great example. None of
that is strategy.
Michael Porter, a professor at Harvard Business School, made a very important distinction
between operational effectiveness and strategic positioning.
Operational effectiveness means doing what everyone else is doing, but hopefully as well or
better. There’s no doubt that operational effectiveness can be a source of edge, but in a highly
competitive world, beating competitors solely on operational effectiveness is really tough. As
Porter suggests, constant improvement in operational effectiveness is a necessary, but not
sufficient, step toward superior performance.
Strategic positioning is about making trade-offs, and doing things that are different from rivals.
Porter defines strategy as “the creation of a unique and valuable position, involving a different set
of activities.” Strategy is about differences. It means combining your activities so that they create
value and are hard to imitate. For incumbents in an industry, the ultimate goal is to have a
sustainable barrier to entry that allows for consistent returns above the cost of capital.
Note that trade-offs are central to the discussion of both shareholder value and strategy. As
Porter says, “a trade-off means that more of one thing necessitates less of another.” These
difficult trade-offs throughout the organization need to serve the singular objective of maximizing
long-term shareholder value.
Before leaving the topic of strategy, there is a final thought worth sharing. This thought can also
serve as an introduction to the next section. In discussing their desire to improve their operational
effectiveness, many companies seem to focus on absolute instead of relative improvement. Phil
Rosenzweig, a professor at IMD, calls this “the delusion of absolute performance.” His point is
that “in a competitive market economy, the performance of one company is always affected by
the performance of other companies.” So even if your company is getting better along an
important facet of operational effectiveness, what matters from a competitive point of view is
whether your company is getting better relative to the competition.

Page 6

Legg Mason Capital Management

Mental Models for Managers
My recent book, Think Twice, describes a number of situations where your mind will want to think
about the problem one way when there is a better way to think about it. All of us do this, it’s the
natural way we all think and get through our days. But by understanding these situations and
learning how we are likely to go wrong, we can take some steps to improve our decisions. I want
to mention three of these situations in particular.
The first is the mistake of relying on the inside versus the outside point of view. This is prevalent
in many organizations. The inside view says that when you’re trying to predict something or to
solve a problem, you’ll gather lots of information about the issue, combine it with your own inputs,
and you’ll project into the future. The inside view is a common way to think about lots of things,
from when a student will hand in a term paper, to how long it will take and how much it will cost to
remodel your kitchen, to launching a new product. It’s the natural way to think.
The outside view suggests considering your problem as an instance of a larger reference class.
In other words, you want to ask the question, “when other people have been in this situation, what
happened?” You are shifting from your own view to rely more on base rates. This shift is
unnatural in part because it requires you to shelf all of the information you worked hard to gather
and in part because it rubs against an innate optimism we tend to have about ourselves.
Let me give you an example from the corporate world, and it’s one I mentioned just a moment
ago: M&A. If you care to study the data, you’ll see—with a fair degree of consistency—that about
60-65 percent of all M&A deals fail to create value for the acquiring company. Yet, executives
frequently feel that the deal they are doing will add value. The lesson here is not to avoid M&A;
the lesson is to learn, using the data from the outside view, what contributes to increasing the
probability that the deal you do will add value. The most direct insight, as I mentioned before, is to
make sure that the value of the anticipated synergies exceeds the premium.
The second mistake is what I call attribute versus circumstance thinking. Our natural way to view
things is to find success stories, look for some attributes that we can attach to that success, and
assume that those attributes will lead to success in another setting. In reality, we know that
success or failure often reflects the circumstances of the situation. The answer to most questions
a professional faces is, “it depends.” But that truth doesn’t stop executives from cramming what
worked in one setting into another setting and from being surprised at the subsequent failure.
To make this idea more tangible, let me give you a recent example from the world of business.
For the last couple of decades, companies, consultants, and academics have extolled the virtues
of outsourcing—the practice of contracting a previously in-house service to an outside company.
Companies that outsource have been known to lower their costs and capital intensity, allowing
them to focus on more value-added aspects of the business. That’s all good.
But what is not always explicit is the conditions under which outsourcing makes sense.
Outsourcing isn’t always good; it depends on the competitive circumstances. In this case, when
an industry is young or highly complex, vertical integration is necessary to make the product
work. Think of IBM’s personal computer business 30 years ago. They made the chips, the drives,
and the software all to ensure the product actually worked. Over time, those components became
modules and the industry flipped to a horizontal orientation, with specialists making each
component. Outsourcing works very well when you have a product or service that you can break
into modules. Incidentally, modularization is not a trivial process.
So with that in mind, let me tell you the story of the Boeing 787, called the Dreamliner. Planes are
obviously very complicated machines, and a lot of parts have to be designed properly for the
plane to fly safely and efficiently. For years, Boeing had a strategy called “build-to-print,” where it
would design the aircraft in house, and then outsource the manufacturing of components to the
exact specifications that Boeing had worked out. This worked well.
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For the 787, Boeing decided to rely on outsourcing to a greater degree, for the logical reasons: to
reduce it’s own costs and shorten the assembly time. In this case, Boeing outsourced the design
to suppliers. The idea was to have the suppliers ship approximately 1,200 parts back to Boeing
and have the mechanics there assemble the aircraft in a fraction of the time it took to assemble a
typical plane that size. The first plane came back in 30,000 pieces, requiring Boeing to spend
substantial time and money to pull the design work back in house.
So is outsourcing good? The answer is, “it depends.” For your own organization, you have to
think carefully about whether the people or processes that worked well in one setting are likely to
work well in another. The answer in most cases is no.
The final mistake is one that is common with executives: thinking about a problem at the wrong
level. Let me try to explain this mistake with the seemingly unusual example of an ant colony. If
you’re an aspiring myrmecologist, you can choose to study ants at a couple of different levels. For
example, you might choose to study ant colonies. If so, you’d see that the colony has a life cycle,
forages wisely, builds amazing dwellings, and fights off its neighbors—the colony is almost an
organism in and of itself. Or you might study the individual ants to see how they follow chemical
trails and interact with one another. The general observation is that colonies are smart while
individual ants are bumbling and fairly inept.
What do ant colonies have to do with CFOs? Well, the ant colony metaphor is not a far-fetched
way to think of markets. The market itself tends to be very smart under normal conditions, even
though the investors that make up the market are generally much less informed. So if you want to
understand the expectations that your stock reflects, which should you consult, the market or the
individual analyst?
I’m hopeful that the answer is obvious: the market reflects vastly more information than the
individuals. Yet we persist in listening to individuals in order to explain the markets. Executives
point to analyst reports or discussions in the media to try to understand what’s going on with their
stock. The media find an esteemed strategist to explain yesterday’s market move. Don’t ask the
ants, ask the colony. The market is the best source for understanding expectations.
Your reaction might be: how can anyone rely on the market after what we went through in 2008
and 2009? And I totally understand that sentiment. The market is only smart when certain
conditions are in place. Some of those conditions were violated, especially in 2008. But the point
is not that individuals were somehow smarter than the market—they weren’t. Neither the market
nor individuals did a sensible job of reflecting expectations. That happens periodically in markets.
It is the exception, not the rule, but it happens.
So the message from this mistake is that to understand markets, you have to consult markets.
Individuals may satiate your desire to link cause and effect, but they will do so very unreliably. This
lesson applies not only to analysts who follow your stock, but also to investment bankers or consultants.
Let me wrap up with three major points I have tried to stress:
•

Management’s responsibility is to manage for shareholder value. Capital allocation is
management’s prime task. This approach requires difficult trade-offs, but the objective is
clear. Today, many corporate decisions fail to serve this objective.

•

In defining and communicating strategy, focus on what is unique. Most strategic
proclamations relate to operational effectiveness, but must deal with trade-offs.

•

Learn about the cognitive mistakes you are likely to make, and take steps to mitigate
them.

Thank you.
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Untangling Skill and Luck
How to Think About Outcomes—Past, Present, and Future

Fortuna, by Albrecht Dürer
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•

The outcomes for most activities combine skill and luck.

•

Separating skill and luck encourages better thinking about outcomes and
allows for sharply improved decision making.

•

There are good methods to sort skill and luck in sports, business, and
investing.

•

We define the key features of skill in the investment business.
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Introduction
For almost two centuries, Spain has hosted an enormously popular Christmas lottery. Based on
payout, it is the biggest lottery in the world and nearly all Spaniards play. In the mid 1970s, a man
sought a ticket with the last two digits ending in 48. He found a ticket, bought it, and then won the
lottery. When asked why he was so intent on finding that number, he replied, “I dreamed of the
number seven for seven straight nights. And 7 times 7 is 48.” 1
Outcomes from many activities—including sports, business, and investing—are the combination
of skill and luck. Most people recognize that skill and luck play a role in results, yet they have a
poor sense of the relative contribution of each. The ability to properly untangle skill and luck leads
to much better thinking about most day-to-day outcomes, and allows for sharply improved
decision making.
The process of asset allocation in the institutional investment industry is a practical example of
the failure to conceptualize skill and luck. In the aggregate, institutional money tends to flow to
assets that have done well and fails to consider sufficiently the role of luck. One recent study
suggested that this misallocation of resources had cost these portfolios $170 billion from 1985 to
2006. The study’s authors conclude that those institutions “could have saved hundreds of billions
of dollars in assets if they had simply stayed the course” instead of moving money based on a
naive extrapolation of past results. 2
It’s important to define skill and luck before we get too far into the discussion. Skill is “the ability to
use one’s knowledge effectively and readily in execution or performance.” You can think of skill
as a process, or a series of actions to achieve a specific goal. Luck is “the events or
circumstances that operate for or against an individual.” Luck, in this sense, is above and beyond
skill. Consider luck as a distribution that has an average of zero. By this definition, luck tends to
be transitory. 3
Here’s an example of how skill and luck might interact. Consider the proper play of a poker hand
that leads you to have much better odds of winning the pot than your opponent. Your skill, the
process of playing the cards well, has put you in a position to succeed. But say the dealer reveals
a card that has a low probability of appearing but that makes your opponent’s hand. Your
outcome was the combination of good skill and bad luck. Your opponent’s outcome, naturally,
was bad skill and good luck.
A useful way to consider skill and luck is to place activities along a continuum that has all skill and
no luck on one side, and no skill and all luck on the other. (See Exhibit 1.) For example, the
outcomes for activities including chess and running races are close to pure skill, while games of
chance, including roulette or the lottery, are close to pure luck. Most activities are in between
these extremities and combine both skill and luck. To place activities, you have to think carefully
about the forces that shape outcomes. Once you have a sense for where an activity resides, you
have a useful basis for comparison.
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Exhibit 1: The Skill-Luck Continuum

Pure
Skill

Pure
Luck

Source: LMCM analysis.

One point is worth making right upfront: the outcomes of any activity that combine skill and luck
will exhibit reversion to the mean. More technically, an extreme outcome (good or bad) will be
followed by an outcome that has an expected value closer to the mean. Reversion to the mean is
a tricky concept, and the relative contributions of skill and luck shed light on its significance for
various activities.
There’s a simple and elegant test of whether there is skill in an activity: ask whether you can lose
on purpose. 4 If you can’t lose on purpose, or if it’s really hard, luck likely dominates that activity.
If it’s easy to lose on purpose, skill is more important.
In this report, we will discuss why unraveling skill and luck is so important, provide a framework
for thinking about the contribution of skill and luck, offer some methods to help sort skill and luck
in various domains, and define the key features of skill in the investment business.

Why It’s Important to Understand Skill ÅÆ Luck
My son’s terrific rowing coach, Yuri, a former member of the Ukrainian National Rowing Team,
refuses to let anyone bid the athletes “good luck” before a race. He insists that they say, “Good
effort.” Yuri understands that crew races are about skill, not luck, and doesn’t want the rowers or
the spectators to think otherwise.
Yuri is ahead of the game. Appreciating the blend of skill and luck in an outcome is helpful in a
number of ways:
•

Creates a template for assessing outcomes. The information content in a small number of
outcomes varies greatly based on where the activity lies on the continuum. When skill
determines an outcome, a relatively small sample size is revealing. For example, chess
players earn a rating based on their game results. That rating is a solid proxy for skill
(even though the skills of players are constantly improving or deteriorating). A player who
is rated 200 points higher than his or her opponent is expected to win 75 percent of the
time. 5
By contrast, you need a large sample size when luck plays a large role in an outcome.
The reason is that you have to see enough outcomes to ensure that luck has evened out
and that only skill is revealed. In some high-luck domains, it takes a long time to gather a
sufficient sample to sort skill and luck. The best teams tend to rise to the surface over a
162-game major-league baseball season, for instance, but a short series is mostly luck.
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It can also be the case that the time to assess skill and luck is short provided the number
of outcomes is sufficiently large in that period. You can evaluate a trading system that
generates lots of trades per day much more rapidly than a concentrated, buy-and-hold
stock portfolio. While our natural tendency is to evaluate all outcomes over similar time
periods (say over a quarter, a season, or a year), the key is to tailor the evaluation
process to the activity. In some realms skill is easy to see, in others you must sieve for a
long time before you are confident that you have identified it.
•

Allows you to anticipate results. Your initial reaction may be that more luck means less
predictable outcomes—which is true. But there is also an important insight that follows
from knowing the relative contribution of skill and luck: the ratio of skill to luck shapes the
rate of reversion to the mean. Specifically, the outcomes of activities laden with luck
revert to the mean faster than activities with little luck. Reversion to the mean is present
in all activities that have even a dash of luck, but the rapidity of the process hinges largely
on how important a role luck plays. In fact, you can infer the relationship between skill
and luck by analyzing past patterns of reversion to the mean. 6
The flip side of the speed of mean reversion is persistence. Outcomes that are highly
persistent over time tend to be shaped more by skill than luck. One remarkable example
is the record of Marion Tinsley in checkers. He was a world champion over the span of
four decades, and only lost seven games in his 45-year career (and two of those losses
were to the computer program, Chinook). You can only explain Tinsley’s record as a man
of great skill playing a game of skill. 7

•

Gives guidance for where you are most likely to be misled. About 40 years ago, Amos
Tversky and Daniel Kahneman identified a common decision-making bias they called the
“belief in the law of small numbers.” 8 The idea is that we tend to view a relatively small
sample of outcomes of a population as representative of the broad population of
outcomes. The magnitude of this mistake grows larger as the luck-to-skill ratio rises. For
instance, if you see a dozen sprinters compete five times and the same individual wins
every time, you could reasonably conclude that she is the most skilled runner. On the
other hand, if you watch a big-league baseball player for ten at-bats, you would have very
little basis to judge his skill. One estimate suggests that for 100 at-bats, luck determines
about 80 percent of the batting average. 9
The illusion of control also comes into play here. This illusion says that when we perceive
ourselves to be in control of a situation, we deem our probabilities of success to be higher
than what chance dictates. Saying it differently, when we are in control we think our ratio
of skill to luck is higher than it really is. Remarkably, this illusion even holds for activities
that are all chance. For example, some people throw dice hard when they want a high
number, and gently when they seek a small one. Like the belief in small numbers, this
illusion is not a problem in high skill, low luck activities but becomes more problematic as
the contribution of luck grows. Here again, our minds are poor at differentiating between
activities, so what works in one setting fails miserably in another.

•

Helps you share feedback properly. The best way to ensure satisfactory long-term
results is to constantly improve skill, which often means enhancing a process. Gaining
skill requires deliberate practice, which has a very specific meaning: it includes actions
designed to improve performance, has repeatable tasks, incorporates high-quality
feedback, and is not much fun. 10 Deliberate practice works well in domains that are
dominated by skill—learning to play the cello, for instance.
The challenge is providing good feedback. The reason is that the outcome is the only
quantity you can measure with any reliability, but it doesn’t easily reveal the contribution
of luck. The natural default for most of us—whether it’s a manager evaluating the
performance of a direct report or an investor sizing up how a money-manager has
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done—is to rely on outcomes because that is something we can measure. What we can
measure in the short term, however, may not be what matters in the long term.
Ultimately, it is a good process that leads to satisfactory outcomes, but the quality of the
process gets swamped in the short term by luck.
The key, then, is to focus feedback on improving skill. This is a very difficult task in
activities where luck plays a big role. For example, this means that in evaluating an
analyst or a portfolio manager, it is much less important to see how she has done
recently (whether her picks did well or her portfolio beat the benchmark) than it is to
assess the process by which she did her job. Embracing and implementing this point of
view is demanding. And make no mistake about it: the reason to emphasize process is
that a good process provides the best chance for agreeable long-term outcomes.
•

Provides a framework for understanding whether there’s a “best” participant. What is the
purpose of a tournament, or playoff? The ostensible answer is to figure out which team or
individual is the best. But it is futile to determine the preeminent participant in many
instances because the sample size for the competition is too small or the nature of the
matchups creates a lack of transitivity.
A small sample size is a big problem in domains with a large dose of luck. For example,
in major league baseball the worst team will beat the best team in a best-of-five series
about 15 percent of the time. 11 The winning percentage of weaker teams rapidly moves
toward 50 percent as the disparity of the skill between teams narrows. The World Cup, an
international soccer tournament held every four years, crowns a world champion. But
given the large dose of luck in soccer, it is hard to argue convincingly that the team that
wins the tournament is the best team. The sample size is simply too limited.
Transitivity is a key concept in assessing the outcomes of one-on-one interactions. An
activity has transitive properties when competitor A beats competitor B, competitor B
beats competitor C, and competitor A beats competitor C. Activities dominated by skill
tend to be transitive. In contrast, in an activity that is not transitive, competitor A beats
competitor B, competitor B beats competitor C, but competitor C beats competitor A. This
is the set up of the game rock, paper, scissors. 12 In theory, there is no best strategy in
rock, paper, scissors, and chance will dictate the winner of a game, or repeated games.
(In reality, people are poor at behaving randomly. For example, in tournament play,
competitors throw scissors only 29.6 percent of the time, 3.7 percentage points less than
what randomness requires. 13) A number of sports show a lack of transitivity, in part
reflecting the nature of match-ups.

Scott E. Page, a political scientist at the University of Michigan, illustrates why there is no
objective best team in a set-up with low transitivity. Say we have four football teams with the
same amount of total skill, indicated by 100 points. But each team’s skill is allocated differently
across the dimensions of offense, defense, and special teams. When the teams go head to head,
the team with the most points wins that dimension and the side that takes the most dimensions is
the victor.
Take a look at Exhibit 2. Team A beats Team B because it has more points in offense and
defense, two of the three dimensions. Likewise, Team B beats Team C because of better defense
and special teams. But, like in rock, paper, scissors, Team C beats Team A. All teams beat Team
D. If these teams were in a tournament, the winning team would be the one initially paired against
Team D. If the pairings were set in a random fashion, then the winner would be random (except
for poor Team D). There is no best team, just “the team that got to play Team D first.”
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Exhibit 2: Find the Best Team
Offense

Defense

Special Teams

Team A

34

38

28

Team B

21

36

43

Team C

39

23

38

Team D

33

34

33

Source: Based on Scott E. Page, The Difference (Princeton, NJ: Princeton University Press, 2007).

Introducing a Framework for Thinking about the Contribution of Skill and Luck
Probably the single biggest challenge in assessing the relative contribution of skill and luck is that
in most cases we can only observe outcomes. There’s no problem with outcomes at the extremes
of all skill or all luck, because you know what you are getting. But almost all interesting activities
have a blend of skill and luck, and it is critical to have a sense of the relative contributions of
each. We need to tidy up the jumble of outcomes.
The urn model
One useful way to think about the problem is to imagine two urns, one for skill and one for luck.
Each urn contains cards that are marked with numbers that follow some sort of distribution. In a
simple form, a mean and standard deviation specify the distribution, and the luck urn will always
have a mean of zero. Exhibit 3 offers one example of what these distributions might look like. As
we will see in a moment, these don’t have to be normal distributions.
Exhibit 3: Outcomes Combine a Skill and Luck Distribution

Skill

Luck

Source: LMCM.

Let’s look at a head-to-head matchup. Both participants—either individuals or teams—draw one
number from a skill urn and one number from a luck urn, and then add them together. The player
with the higher number wins that game. The players then return the numbers back to the urn,
draw again, and decide the next outcome.
Consider again the continuum from pure skill/no luck to no skill/pure luck (Exhibit 1). We can
reflect any point along that continuum by varying the mean and standard deviation of the
numbers in the urns. For instance, the luck urn in an all-skill activity has a mean and standard
deviation of zero. Since all participants draw only zeros from that urn, only the skill number
determines competitive outcomes. At the other extremity, all-luck activities have a skill urn with a
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zero mean and standard deviation, and only luck matters. (See Exhibit 4.) The challenge is to
use the urn model to place activities on the skill-luck continuum.
Exhibit 4: Outcomes Combine a Skill and Luck Distribution

Pure skill and no luck

Blend of skill and luck

No skill and pure luck

Source: LMCM.

While using the two-urn model to assess outcomes can be of great value, many researchers fail
to do so. This is a very important issue in evaluating investment results, for instance. The
standard approach is to observe a distribution of outcomes and to make an estimate of the
likelihood that a really good outcome—a result in the right tail of the distribution—is solely the
product of luck. 14 But even near the extremity of all luck, where good results can be the result of
chance, there’s a huge difference between saying that results are mostly luck and saying that
they are all luck. Introducing a skill distribution with a small standard deviation allows for an
important shift in mindset and raises the crucial challenge of defining skill in the investment
industry.
What determines the role of luck
There are a number of factors that shift activities toward the luck side of the continuum. One,
naturally, is simply sample size. A small number of observations make it very difficult to sort skill
and luck. Consider observing the outcomes of five plate appearances for the best hitter and the
worst hitter in major league baseball. You would have very little to go on. After 500 plateappearances, you would be in a much better position to assess which player has greater skill.
People often assume that building sample size is a matter of time. Within an activity that is true,
but what really matters is the number of trials. Some activities pack a lot of trials into a short time,
and others reflect a few trials over a long time. In investing, a quantitative strategy that generates
lots of signals and trades daily would be an illustration of the first, and a low-turnover,
concentrated portfolio would be an example of the latter. You can evaluate a high-frequency
trading strategy a lot quicker than a buy-and-hold investment approach. One analysis suggests
that 12 National Football League games, 36 National Hockey League games, and 69 Major
League Baseball games reveal the equivalent amount of skill. 15
Competitive parity also increases the role of luck. The idea is that as the skill levels of the
participants converge, the standard deviation of skill narrows and luck becomes more prominent
(in activities that allow for luck). 16 Convergence of skill can result from weaker players getting
better, the dissemination of cheaper and more uniform information, or from athletes approaching
biomechanical limits, slowing the rate of improvement. You might call it the paradox of skill: high
and uniform skill levels suggest that luck becomes a larger determinant of outcomes. In activities
that have little luck, including running and swimming races, you simply get lots of very close
finishes. Some professional sports leagues use tools like salary caps to encourage parity in skill,
seeking a more uniform distribution of winners over time.
In some activities the competition is not another person or team, but rather the collective bets of
others. Pari-mutuel wagers on horse races are a good example. In a pari-mutuel system the
house pools all of the wagers, takes a profit, and then pays out the winnings based on the
outcome. You don’t make money by being smarter than the bettor next to you or by knowing
which horse has the best odds of winning. You make money when the collective misprices the
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odds. Studies of wagering on horse races suggest that the odds tend to be reasonable forecasts
of actual outcomes. 17 The important idea is that you are competing not against other individuals,
but against the wisdom of the crowd. When certain conditions are satisfied, crowds are smarter
than the average individual within the crowd. This pushes the observed outcomes toward the luck
side of the continuum. This is a crucial observation in markets and in structured wagering. 18
Luck is not always normal
I have depicted the contents of the skill and luck urns as normal distributions, but in reality the
distributions come in very different shapes. For example, if you rank teams within a league from
best to worst and assume the better team always wins, you get a distribution that looks like a
relative flat line with kinks at the extremes (i.e., the best teams go undefeated and the worst
teams are winless—see the Appendix).
Another example is when social processes drive the component of luck, weakening the
contribution of skill (or quality). When individuals seek to judge the attractiveness of an item—say
an idea, book, or movie—they often turn to the opinion of others. If a sufficient number of people
like the item, it may pass a tipping point and become hugely popular. The distribution of outcomes
of socially-driven products, including books and movies, tends to follow a power law, where most
offerings sell poorly but a handful are wildly successful.19 In these cases, luck is not distributed
according to a bell curve; rather, it does little or nothing to help most products but is a massive
amplifier for a few. As relevant, the skewed contribution of luck means that the relationship
between quality and commercial success is loose.
Duncan Watts, Peter Dodds, and Matthew Salganik conducted an experiment that neatly
demonstrated how social processes shape luck in outcomes. 20 They set up a website called
Music Lab and invited subjects to participate in a study of musical tastes. The site asked subjects
to listen to and rate 48 songs by unknown bands, with an option to download the songs they
liked.
Upon entering the site, the researchers assigned 20 percent of the subjects to an independent
world and 10 percent each to eight worlds where people were allowed to see what other people
were doing. In the independent world, subjects listened to and rated the songs and were free to
download them, but had no information about what others were doing. In the other worlds the
subjects also listened to and rated songs, but social influence came into play because they could
see how many times other people had downloaded each song. The researchers ran a couple
variations of the experiment, but in all scenarios the songs started with zero downloads.
This setup allowed for a very explicit test of social influence. The subjects in the independent
group—those not swayed by the opinion of others—provided a reasonable indicator of the quality
(skill) of the songs. If social influence is inconsequential, you would expect the song rankings—
and downloads—to be similar in all nine worlds. On the other hand, if social influence is
important, small differences in the initial download pattern in the social worlds would lead to very
different rankings. Cumulative advantage (luck) would trump intrinsic quality (skill) in determining
the outcome.
The study showed that song quality—skill—did play a role in the rankings. A top-five song in the
independent world had about a 50 percent chance of finishing in the top five in a social influence
world. And the worst songs rarely topped the charts. But the scientists also found that social
influence played a huge part in the ultimate outcome. One song, “Lockdown” by the band
52metro, ranked 26th in the independent world, effectively average. Yet it was the number 1 song
in one of the social influence worlds, and number 40 in another. Social influence (luck) catapulted
an average song to the status of a hit in one world and relegated it to the cellar in another.
This social process makes it really difficult to predict the success or flop of a book or movie. But
the same process also leads to inefficiency in markets, which an investor can use to his or her
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advantage. Social imitation, then, is both an important source of randomness and the primary
source of inefficiency that a skillful investor must exploit.
Placing activities on the skill-luck continuum
Now that we have an urn model to help guide our intuition and some ideas about what shapes
luck, we can turn to actually placing activities along the skill-luck continuum. Where we place an
activity is going to be very sensitive to the sample size we consider. In cases where luck is
normally distributed, the larger the sample we consider the better we can observe skill. But large
sample sizes, which can take years to accrue, have a downside if skill deteriorates. For example,
skill tends to decline after an athlete reaches his or her late 20s. Further, in pure luck or near-pure
luck activities, some participants will enjoy good outcomes solely as a result of chance.
One very useful method for placing activities is to combine pure skill and pure luck distributions in
a proportion that matches the empirical results. Analysis of sports lends itself to this approach,
and a natural period of assessment is a season. This analysis starts with three distributions: what
would happen if luck determined the outcome of each game (a basic binomial model), what would
happen if skill determined each game (a higher-skilled team always beats a lower-skilled team),
and what actually did happen. Appendix A goes through this approach in detail based on the work
of Brian Burke, the author of the terrific web site, Advanced NFL Stats. Burke concludes that
luck’s contribution to the win-loss record of NFL teams is in excess of 50 percent.
Tom Tango, a respected sabermetrician, offers a four-step process that gets us to the same
answer. 21 The equation he solves is: variance(skill) = variance(observed) - variance(luck). Rather
than figuring out what blend of skill and luck best fits the empirical results, he determines skill by
removing the role of luck from the outcomes. Here are the steps with data from the recent
National Basketball Association (NBA) season.
1. Take a sufficiently large number of teams (preferably with the same number of games).
We will analyze all 30 teams in the NBA for the 82-game season in 2009-2010.
2. Figure out each team’s winning percentage. For the 2009-2010 season, the Cleveland
Cavaliers had the best regular-season record, winning 74 percent of its games. The most
futile team was the New Jersey Nets, which managed to win only 15 percent of its
games.
3. Figure out the standard deviation of the winning percentage. For the most recent season,
the standard deviation of the winning percentage was 0.1630 and has averaged 0.1548
over the past five seasons. So the variance(observed) is 0.027, or 0.1630 2.
4. Figure out the standard deviation of outcomes determined by luck. This is the binomial
model. The luck standard deviation = √.5 * .5/n, where n = the number of games. For the
NBA, n equals 82 so the luck standard deviation is 0.0552 and the variance (luck) =
0.003, or 0.0552 2.
Knowing two of the three variables in the equation, we can solve for variance(skill):
Variance(skill) = variance(observed) – variance(luck)
Variance(skill) = 0.027 – 0.003
Variance(skill) = 0.024
Now we can look at the ratio of variance(luck) to variance(observed) to determine the contribution
of luck, which equals about 11 percent. Exhibit 5 places sports along the continuum, using the
skill/luck ratio based on the averages of the last five seasons for each sport. Appendix B shows
the calculation for the NBA. Note that the length of the season is also an important factor: with
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only 16 games, the NFL has by far the fewest games and the NBA could have a much shorter
season and still have a clear sense of which teams are best.
Exhibit 5: Sports on the Skill-Luck Continuum (Average of the Last 5 Seasons)

Pure
Skill

Pure
Luck

Source: LMCM analysis.

Professional basketball in the U.S. certainly stands out as the sport where skill plays the largest
role in shaping results. One intriguing explanation for the NBA’s strong skill contribution is the
height of the players. In most sports, the most skillful players within a wide range of heights can
make it to the pros. But a relatively small percentage of the population is tall enough to play in the
NBA. In their book, The Wages of Wins, David Berri, Martin Schmidt, and Stacey Brook note that
only about 3 percent of the male population in America is 6’ 3” or taller, and a tiny percentage is
above 6’ 10” (about four standard deviations from the average). Yet almost 30 percent of NBA
players are at least 6’ 10”. They conclude that a “short supply of tall people” contribute to the
talent disparity and hence the greater relative role of skill. The right tail of the height distribution
does not overlap completely with the right tail of the skill distribution. 22
Decomposing measures to better understand skill
In many activities, we track certain statistics in order to calibrate skill. But there are plenty of
cases where those statistics are sufficiently coarse that untangling the contributions of skill and
luck is difficult. This section looks at how to decompose statistics to get a better handle on the
role of skill.
Jim Albert, a professor of math and statistics, presents an analysis of batting average, the most
widespread statistic used to measure hitters in baseball. 23 Albert wanted to determine the
usefulness of batting average. He started by decomposing a plate appearance into the possible
outcomes (see Exhibit 6). Batting average is the ratio of hits (singles, doubles, triples, or home
runs) to at-bats. But naturally there are lots of ways to analyze hitters, including on-base
percentage (roughly base on balls + hits divided by plate appearances) and strikeout rate
(strikeouts divided by at-bats). Albert wanted to know which statistics were the result of skill and
which ones had lots of luck.
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Exhibit 6: Breakdown of Plate Appearances for a Baseball Hitter
Base on balls
Hit by pitch
Plate
appearance

Out

Strikeout

Single

At-bat
In play

Double
Triple

Home run
Source: Based on Jim Albert, “A Batting Average: Does It Represent Ability or Luck?” Working Paper, April 17, 2004.

He reasoned that a good way to test the skill-luck mix is to compare two years of hitting data. If a
statistic accurately measures a player’s skill, you would expect the values for the statistic to be
similar from one season to the next. On the other hand, if the statistic varies a great deal from
year to year you can assume that luck plays a large role in that outcome.
Exhibit 7 shows scatter plots for three hitting statistics: batting average, in play, singles (a hit that
lands for a single), and strikeout rate. What is clear is that both batting average and hitting for
singles have a low correlation from year to year, with R2’s of less than 15 percent, suggesting that
luck plays a large role in those outcomes. 24
Exhibit 7: Scatter plots of Three Baseball Hitting Statistics (2008-2009 Seasons for
Players with 100+ At Bats)
R2 = 12%
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0.40
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0.25
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0.30
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R2 = 13%
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0.10
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0.30

2008 IP S

0.40

0.50

0.00
0.00

0.10

0.20

0.30

0.40

0.50

2008 SO

Source: LMCM analysis based on Jim Albert, “A Batting Average: Does It Represent Ability or Luck?” Working Paper, April 17, 2004.

By contrast, strikeout rate is highly correlated from year to year and is a good indicator of skill.
Here, the R2 is close to 70 percent. These correlations make intuitive sense. There are many
factors that determine whether a ball falls for a hit when a player puts it into play, including the
quality of the defense, the field, where he hits it, and the weather. On the other hand, strikeout
rates match only pitcher and batter and fewer variables weigh on the outcome.
Exhibit 8 shows the correlations for eight batting statistics using data from the 2008 and 2009
seasons in MLB. We only included players with 100 or more at-bats in the sample. The analysis
shows that a few statistics are very strong measures of skill, including strikeout rate, home run
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rate, and base-on-ball rate (how frequently a player draws a walk). Measures like batting
average, singles, and doubles are extremely noisy because of the role of luck.
Exhibit 8: Ranking of Correlations of Hitting Statistics (2008-2009 Seasons for Players with
100+ At Bats)
SO Rate: Strikeout Rate
IP HR Rate: In-play home run rate
BB Rate: Walk rate
OBP: On-base percentage
IP 2+3 Rate: In-play doubles and triples rate
IP AVG: In-play batting average
IP S Rate: In-play singles rate
AVG: Batting average
IP 2+3 Rate
IP HR Rate

IP AVG

SO Rate

IP S Rate
BB Rate

OBP

Skill
1

AVG

Luck
0.8

0.6

0.4
Correlation

0.2

0

Source: LMCM analysis based on Jim Albert, “A Batting Average: Does It Represent Ability or Luck?” Working Paper, April 17, 2004.

In their latest book, Stumbling on Wins, David Berri and Martin Schmidt show similar statistics for
football, basketball, and ice hockey. In hockey, for instance, shots on goal per minute correlates
at a strong 80 percent from year to year while shooting percentage is less than 40 percent, and
plus-minus (measures the goal differential when a specific player is on the ice) is less than 10
percent. 25
This analysis raises the central question of whether we can decompose measures of
performance in other activities in a similar fashion. Vital to this approach is focusing on statistics
that have a pair of attributes. First, the statistic should measure something that an individual, or
team, actually controls and that is consistent from period to period. Second, the measure should
have some direct bearing on outcomes.
The assessment of investment managers may lend itself to this method, and one measure that
holds promise is active share. Active share, developed by two professors of finance at Yale
University, Martijn Cremers and Antti Petajisto, reflects the fraction of the portfolio that is different
from the benchmark index. The measure has a range from 0 percent (the portfolio is identical to
the benchmark) to 100 percent (completely different than the benchmark). Active share is
persistent, and high active share correlates well with excess returns. 26
The two-urn framework suggests a pair of methods that we can apply to various activities to
better appreciate the role of luck. The first method is to study streaks of success. As Stephen Jay
Gould, the famed biologist, summed up, “Long streaks are, and must be, a matter of
extraordinary luck imposed on great skill.” 27 Using our urns to make the idea more vivid, streaks
occur when the right tail of the skill distribution combines with the right tail of the luck distribution.
Neither luck nor skill is enough, by itself, to meld a long streak.
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This idea comes with a specific prediction: the longest streaks should be held by the most skillful
participants. As we will see, this is the case. The idea also implies a large role for luck. Indeed,
Gould’s quote was in response to a writer who suggested that Joe DiMaggio’s 56-game hitting
streak in 1941 was hype because five of his hits were “narrow escapes and lucky breaks.” Gould
responds, “Of course DiMaggio had a little luck during his streak. That’s what streaks are all
about.” He also reinforces the point about skill: “Good players have higher characteristic
probabilities, and hence longer streaks.”
Another method that the urn model suggests is a study of reversion to the mean. The rapidity of
mean reversion gives you some clues about the contributions of skill and luck. Lots of skill makes
outcomes stickier because good or bad luck are insufficient to sway results. When skill is absent,
the luck distribution takes over and reversion to the mean tends to be rapid.
We will look at one additional approach, the degree of transitivity, which does not come directly
from the urn model. The idea is that in activities with a narrow basis of competition and differential
skill, transitivity holds (i.e., if A>B and B>C, then A>C). But as the basis of competition expands,
transitivity weakens and outcomes become less predictable. The degree of transitivity can give us
a sense of success given changing matchups and strategies.

Methods to Sort Skill and Luck Applied to Sports, Business, and Investing
We now apply these methods to gain some insight into the role of skill and luck in sports,
business, and investing. When possible, we try to use the same analytical tools in each realm so
as to compare them most effectively. Exhibit 9 shows some conclusions from the analysis.
Exhibit 9: Applying Skill-Luck Methods to Three Activities

Streaks

Investing

There is strong
evidence that streaks
in sports combine skill
and luck.

Some companies
enjoy periods of
sustainable excess
returns beyond what
a null model predicts.

Mean reversion

Business

Solid evidence for
mean reversion across
team sports. There is
less mean reversion in
individual sports.

Mean reversion is well
documented over time.

Strong mean reversion
for results in mutual
funds, investing styles,
and asset classes.

Transitivity

Sports

Matchups often lack
transitivity.
Increasingly used in
strategy as well.

Different strategies
work in varying
economic situations.
Circumstance versus
attribute. Disruptive
innovation.

Different strategies
work in varying
economic situations.

Long streaks in
mutual fund results
occur more frequently
than the null model
predicts.

Source: LMCM analysis.
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While we will see evidence of skill and luck in each of these endeavors, it is worth noting up front
that the relative contributions of skill will be different (just as they are within sports). In sports,
players or teams compete with one another, and there are a lot of one-on-one interactions that
determine outcomes. In business, firms compete against other firms and evidence of good profits
invites competition. So success encourages additional competition, which tends to squeeze
profits over time. Finally, investors compete with the collective of other investors. As we saw with
pari-mutuel betting, being better than the person at a rival firm isn’t good enough; you must be
better than the crowd. This is extremely difficult to do in practice for psychological and
organizational reasons. But, as we will see, some participants clear those hurdles.
Skill has other constraints besides competition. For example, athletes follow a skill arc. At first an
individual’s skill rises as he or she develops physically and hones ability. But skill then degrades
as a consequence of aging. Skill can be much more persistent in cognitive tasks, as experience is
additive. In cognitive activities like chess and science, for example, the peak skill occurs in the
30’s. More creative experts, including novelists, historians, and philosophers, hit the apex of skill
in their 40’s or 50’s. 28
Skill can also be diluted by size. For instance, an executive who makes lots of acquisitions for the
sake of growth or the investment manager who collects lots of assets under management will find
it more difficult to add value as the size of the enterprise swells. Jack Bogle shows how the
investable universe of stocks declines sharply as a function of fund size. Assuming that a fund
can hold no more than 5 percent of the outstanding shares of any company, Bogle estimates that
a fund with $1 billion of assets can choose from over 1,900 stocks while a fund with $20 billion
has a universe of about 250 stocks. So it happens that success can sow the seeds of its own
failure. 29
Streaks
A streak is a consecutive series of successes or failures. Streaks are one of the most elegant
indicators of skill because if there is any differential capability within the population, the most
skillful will hold the records for streaks. Not all skillful performers have streaks, but all long streaks
of success are held by skillful performers.
With a large enough starting sample, you should expect some participants to have streaks of
success solely due to luck. Teachers often illustrate this point with the example of coin tosses.
For example, if you start with 1,000 people and ask them to call coin tosses, you should expect
about 3 percent of the group to get five in a row correct. I recently did this exercise with a group of
about 400 students, and two students were right for seven consecutive tosses.
So the first obvious point is that in testing for differential capability using streaks, you need to
compare the actual results with a null model that reflects randomness. So it’s not the existence of
streaks that we’re interested in—we know that they exist. What we’re looking for are streaks that
extend beyond what chance dictates, in either frequency or duration. This distinction is at the core
of the debate about hot hands—the belief that recent success portends further success. The
researchers who debunk the hot hand acknowledge that streaks of fruitfulness or futility exist;
they just believe that those streaks are consistent with what probability dictates.
Sports are a convenient place to start the analysis of streaks because there are a lot data and we
can easily assess the role of skill. And coming to a quick verdict is not difficult. Streaks of success
in sports are held by the most skillful players. For example, the record for consecutive made field
goals in basketball is held by Wilt Chamberlin, who drained eighteen consecutive shots in
February 1967. Chamberlin made 54 percent of his field goal attempts over his career, placing
him among the top twenty-five in shooting percentage in the league’s history. (He also set the
single-season field goal percentage record by making 72.7 percent of his shots in the 1972-73
season.) Hockey has a similar case: Wayne Gretzky, who is by far the NHL’s leader in career
goals, assists, and points, holds the record for most consecutive games with a point.
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The most famous streak in sports (at least if you’re an American) is Joe DiMaggio’s 56
consecutive games with a hit, which he achieved almost 70 years ago. First, we can establish
that the streak was the result of skill and luck. DiMaggio was clearly a very skilled player. For
example, his batting average is in the top 50 all-time, easily in the top 2 percent of all players in
history. Luck also played a prominent role, as Michael Seidel’s day-to-day chronicle of the feat
attests. 30 But was it really “the most extraordinary thing that ever happened in American sports,”
as Stephen Jay Gould claimed?
Sam Arbesman, a computational biologist, and Steve Strogatz, a mathematician, recently did a
fresh analysis of DiMaggio’s streak. 31 They wondered what the probability was of any player in
the history of baseball getting a hit in 56 straight games. Using data from actual results and
simulation techniques, they found that there was somewhere between a 20 and 50 percent
chance that some player would have a DiMaggio-like streak. As surprising, the simulations
suggested that DiMaggio was barely in the top 50 players most likely to achieve the feat. Players
including George Sisler, Ty Cobb, and even Ichiro Suzuki (who currently plays for the Seattle
Mariners) were much more likely to set the record than DiMaggio was.
Thomas Powell, a professor of strategy at Oxford University, created a useful bridge between
sports and business through a novel study of competitive parity. 32 Powell studied more than 20
industries in the U.S. and measured the degree of parity using a Gini coefficient. The coefficient
was developed by Corrado Gini, an Italian statistician, to measure income inequality. Zero
represents perfect parity and 1.00 reflects maximum disparity. Powell found that the average Gini
coefficient for U.S. companies was 0.60, with a standard deviation of 0.24.
Powell then measured the Gini coefficient for non-industrial domains, including many sports
(baseball, tennis, hockey, basketball, cricket, golf, football, and lacrosse) as well as other
competitive fields (chess, snooker, bridge). He found that the non-industrial domains had an
average Gini coefficient of 0.56, nearly identical to that of the companies, with a standard
deviation of 0.24, exactly the same as the industrial sample. As he summarizes, “performance
distributions in business are statistically indistinguishable from distributions in non-business
domains. 33 Since we know that skill plays a meaningful role in the outcomes we see in sports,
this research clearly suggests that skill—better known as competitive advantage—is also relevant
in shaping business results.
Researchers typically define superior results in business as high and sustainable return on assets
(ROA). 34 What is clear is that there is heterogeneity in this measure between companies, as the
Gini coefficients suggest. The question relates to the source of those differences. Jerker Denrell,
also a professor of strategy at Oxford University, suggests that the differential results may be the
result of a random walk process. In other words, even if all firms start off at the same point, some
will do a little better or worse than average by chance, allowing for differences in resource
accumulation and, ultimately, corporate results. 35 In sociology, this is known as the “Matthew
effect,” which basically says the rich get richer and the poor get poorer. 36 So the null model must
account for the random walks.
A recent paper by Andy Henderson, Michael Raynor, and Mumtaz Ahmed does just that. 37
Raynor and Ahmed are consultants and Henderson is a professor of management at the
University of Texas at Austin. They study the results of over 20,000 companies from 1965-2005,
amassing over 230,000 firm-years of observations of ROA. The researchers carefully structured
the analysis so that it would discern whether the occurrences of sustained superior results were
beyond what chance would dictate.
The main finding of the study is that “the results consistently indicate that there are many more
sustained superior performers than we would expect through the occurrence of lucky random
walks.” While this is comforting because it suggests that management’s actions—skill—can help
shape results, no one has been able to pinpoint what behaviors lead to superior results. So unlike
sports where there are some observable measures of skill, all we can really say today is that we
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cannot explain results by luck alone and that it appears that skill plays a role in shaping
outcomes.
The authors also caution that it is easy to confuse superior performance with the results you
would expect by chance. Just as probabilities can explain the apparent hot hands in sports, so is
the case in much of business. The researchers write, “Our results show that it is easy to be fooled
by randomness, and we suspect that a number of the firms that are identified as sustained
superior performers based on 5-year or 10-year windows may be random walkers rather than the
possessors of exceptional resources.” This is a very relevant point for management research.
Numerous studies observe superior corporate results, attach attributes to those results (great
management, robust culture, etc.), and propose those attributes as a means to success. Such
studies are utterly invalid if the apparent superior results are the result of luck, and this is
undoubtedly the case. 38
While their analysis was not focused on streaks, the authors allow that “casual inspection of [the
data] indicate[s] that streakiness was often the case.” This, as well as the other findings, is what
you would expect if you combined skill and luck distributions. The challenge for researchers in
competitive strategy is to get to the root causes of sustained superior results.
Streaks in the investment business have not been studied in great detail, and most critics write off
streaks as the product of chance. A streak is defined as consecutive years of generating returns
after costs in excess of a benchmark. For example, one pundit suggested that there was a
roughly 75 percent probability that over the past 40 years some fund would generate a streak of
15 years, the duration of the longest known streak by a mutual fund. 39 One needs a complete
disregard for the empirical facts to arrive at such an estimate. The only way to get there is to
assume a large starting sample (in the thousands) and a coin-toss model. There were, in fact,
170 mutual funds in 1965 (the number didn’t exceed 1,000 until 1988), and only about 40 percent
of mutual funds have beaten the market annually, on average, with a standard deviation of about
20 percent. 40
Andrew Mauboussin and Sam Arbesman analyzed mutual fund streaks over the past four
decades or so, capturing over 50,000 mutual-fund years. Their null model applied the observed
outcomes in each year to the funds in existence, capturing the role of chance. They simulated
10,000 mutual fund worlds and compared the simulated results to the actual record of streaks.
Similar to Arbesman and Strogatz, as well as Henderson, Raynor, and Ahmed, they found
evidence that some funds generated streaks beyond what chance would dictate. They also
observed that the funds that had established the streaks had a much higher “batting average”—
the percentage of years that they successfully beat the benchmark—than did the average of all
funds. 41 So the analysis of streaks indicates skill across all three activities, although the strength
of the signal is by far the highest in sports.
Researchers using alternative approaches have also concluded that there is some skill in
investing. 42 But the research also shows that only a small subset of the investing population is
skillful, and that the percentage of funds that are skillful is declining. This is consistent with a
market that steadily rises in informational efficiency over time. Note that these results take costs
into consideration. One analysis suggests that about three-quarters of funds earn gross excess
returns in line with the costs that they incur, making them “zero-alpha” funds. Alpha is a riskadjusted measure of excess returns.
Reversion to the mean
Most people understand reversion to the mean in principle, but few properly reflect it in their
decision making. The two-urn model is particularly useful in articulating the challenges and
opportunities with reversion to the mean.
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One insight the model reveals is that the rate of reversion to the mean is a function of the relative
contribution of luck. For activities that are pure skill, reversion to the mean plays no role. Only
shifting levels of skill will dictate outcomes. For activities that are pure luck, reversion to the mean
is powerful. In the case where luck follows a normal distribution with a zero mean, each new draw
from the urn has an expected value of zero. So it stands to reason that extreme events will
migrate rapidly toward the middle.
You can think of skill as a drag on the reversion process for the activities that combine skill and
luck. An above-average shooter in basketball, for example, may go through good or bad stretches
of shooting. But she will not revert back to the average over time because of her skill. The same
would be true of a below-average player. Luck may help or hinder in the short term, but reversion
is limited because of the level of skill.
Humans, as natural pattern seekers, have a very difficult time dealing with reversion to the mean.
The main challenge with the concept is that change within the system occurs at the same time as
no change to the system. Change and no change operate side-by-side, causing a lot of
confusion.
The change part is reversion to the mean. As we will see, the results of the groups that have
done really well or poorly in one period tend to move toward the average in future periods. Most
people find it hard to internalize reversion to the mean because it is more natural to extrapolate
the performance of the recent past. So if a stock, or an asset class, has done well the natural
inclination is to assume it will continue to do well and to act accordingly.
An equally common mistake with reversion to the mean is to assume that all results revert to the
mean, which effectively means that the standard deviation of outcomes narrows over time. This is
not true. For example, say you rank the teams in the NBA in quartiles based on their winning
percentage for a season. Check in on the same quartiles in five years, and you will see that the
win-loss percentages for each quartile are closer to 0.500. But, at the same time, the variance in
the league’s win-loss rate will not have changed much. It will be pretty much the same as it was
years ago.
What’s going on is that luck is reshuffling the teams on the distribution, even as skill is trying to
keep them in the same spot. So teams that were lucky in one season may be unlucky in five
years, or a team with average luck may enjoy above-average success or failure. Thus, while
extreme performers migrate toward the middle, middle performers also migrate to the extremes.
The lesson is to always bear in mind the ratio of skill to luck in the activity and to recognize that
recent results, especially if they are extremely good or bad, are unlikely to persist.
The world of sports is filled with reversion to the mean. You can readily see it on a team or
individual level. The left panel of Exhibit 10 shows reversion to the mean of the win-loss record of
Major League Baseball teams from 1999 to 2009. Even though the year-to-year outcomes appear
messy, the ultimate outcome is clear: in the decade ended in 2009, the best teams see their
median win percentage erode by over 14 percentage points while the teams initially in the cellar
see their win percentage improve by almost 12 percentage points (see Exhibit 10, right panel).
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Exhibit 10: Mean Reversion in Major League Baseball Team Winning Percentages
1999 Groups
Q1
10

Q3

Q4

Q5

‘99

10.0%
5.0%

Winning % above .500

Winning % above .500

15.0%

Q2

0.0%
-5.0%
-10.0%
-15.0%
1999

2001

2003

2005

2007

5

‘09
0

‘09

-5

2009

‘99
-10

Source: Baseball Prospectus and LMCM analysis.

Consistent with the idea that reversion to the mean accommodates change and no change, the
win percentage of the best and worst quintiles moved toward 0.500 while the standard deviation
of the distribution of winning percentage for the league held reasonably constant at about 0.07.
We can see how the interplay between luck and skill shapes reversion to the mean by analyzing
hitting statistics side by side: one more reliant on luck (batting average) and one more reliant on
skill (strikeout rate). Exhibit 11’s left panel shows the batting averages of roughly 100 major
leaguers who had at least 150 at-bats for the five seasons ended 2009. The 0.60 basis point gap
between the best and the worst quintile (0.315 versus 0.255) is cut by two-thirds by the final year
(0.285 versus 0.265). This result would occur even without the assumption of any change in skill
level.
Exhibit 11: Mean Reversion in Major League Baseball Player Batting Averages
Strikeout Rate

Batting Average

0.090

0.320

0.110

0.310

0.130
Strikeout Rate

Batting Average

0.300
0.290
0.280

0.150
0.170
0.190
0.210

0.270

0.230

0.260

0.250

0.250
2005

2006

2007

2008

2009

2005

2006

2007

2008

2009

Source: Baseball Prospectus and LMCM analysis.
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As the right panel of Exhibit 11 shows, the mean reversion is much less pronounced with
strikeout rate because skill is more important. While the gap from best to worst does narrow from
roughly 0.150 to 0.120, you can see that the outcomes remain relatively persistent.
The persistence of skill and the absence of luck is also the reason that the world’s top tennis
players dominate the ranking for extended periods of time. For instance, four players—Pete
Sampras, Roger Federer, Ivan Lendl, and Jimmy Connors—each held the number one spot for
the equivalent of five or more years.
Corporate performance also shows reversion to the mean. This phenomenon has been well
documented for decades. 43 For a company, skill is equivalent to competitive advantage, which
confers an ability to generate returns on capital in excess of the cost of capital. Companies, like
athletes, tend to follow a lifecycle. A company typically sees its skill diminish as the industry
matures, as all competitors move toward optimal efficiency, and as prices are set so that they
squeeze out excess profits. Competitive advantage is closely linked to barriers to entry. Bruce
Greenwald, an economist at Columbia University, is fond of saying, “In the long run, everything is
a toaster.” He picked the toaster to symbolize a mature, competitive business with no barriers to
entry and no excess returns. 44
Here’s what the pattern of performance looks like for companies. The left panel of Exhibit 12
places the non-financial companies in the Russell 3000 that had data throughout the entire period
(a sample in excess of 1,800 companies) into quintiles based on the spread between their return
on invested capital (ROIC) and the weighted average cost of capital (WACC) in 1999. It then
tracks the median returns for those quintiles though 2009.
Exhibit 12: Mean Reversion in ROIC – WACC Spreads for the Russell 3000 Non-Financial
Firms (1999-2009)
1999 Groups
Q1

50.0%
40.0%

40

30.0%

30

20.0%

Q3

Q4

Q5

‘99

20

10.0%

ROIC-WACC (%)

ROIC - WACC

Q2

50

0.0%
-10.0%
-20.0%
-30.0%
-40.0%

10
0

‘09
‘09

-10
-20
-30

-50.0%
1999

2001

2003

2005

2007

2009

-40

‘99

-50

Source: Capital IQ, LMCM analysis.

Specifically, the spread between the highest and lowest quintiles shrinks from 70 percentage
points in 1999 to about 10 percentage points in 2009 (see Exhibit 13, right panel). Note that this
powerful reversion to the mean accommodates the superior results of some companies, as we
discussed in the section on streaks and persistence. Said differently, we would expect the rate of
reversion to the mean to be even more rapid absent some companies with competitive
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advantage. This pattern of reversion to the mean also belies the principle that the distributions do
not change. The distribution of ROIC - WACC spreads, in fact, remained similar throughout the
measured period. Exhibit 13 lays the 2009 distribution on that of 2004. Even a brief visual
inspection confirms the similarity of the two distributions.
Exhibit 13: Change and No Change Co-Exist
800
700
2009

Frequency

600
500
400

2004

300
200
100
0
≤(40)% (30)-(20

(10)-0

10-20

30-40

ROIC Buckets
Source: Capital IQ, LMCM analysis.

Research by Robert Wiggins and Timothy Ruefli, professors of management, shows that not only
is reversion to the mean in clear evidence for the corporate world, but also that returns are
converging at a faster rate today than they did in the past. 45 They note that this phenomenon is
not limited to technology companies but rather is evident across all industries. An empirical study
of the slope of the rate of decline found that companies with high returns, high cash-flow
variability, and high growth faded the fastest. Stable businesses with slow growth rates held the
steadiest. 46
Reversion to the mean is a powerful force in investing, too. Jack Bogle, a luminary of the
investment industry, illustrates this by ranking mutual funds in quartiles based on results in the
1990s and seeing how those quartiles performed in the 2000s. The top quartile, which had
handily outpaced the average fund in the 1990s, saw a 7.8 percentage point drop in relative
performance. Symmetrically, the bottom quartile in the 1990s witnessed a sharp 7.8 percentage
point gain in results in the 2000s. Exhibit 14 tracks the excess returns of about 700 large cap
mutual funds ranked based on 2000 results. By 2009, the excess returns for the best performing
funds in 2000 was effectively zero, while the lowest quintile delivered strong excess returns.
Because investing results have a large dose of randomness, reversion to the mean is mighty. 47
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Exhibit 14: Mean Reversion in Mutual Fund Results
2000 Groups
Q1

30.0
25.0

25

20.0

Q3

Q4

Q5

‘00

20

15.0

Excess Returns (%)

Excess Return (%)

Q2

30

10.0
5.0
0.0
-5.0
-10.0
2000

2002 2004

2006

2008

15
10

‘09

5
‘09
-5
-10

‘00

Source: Morningstar, LMCM analysis.

Persistence of performance has been one of the most popular topics in mutual fund research. 48
Similar to what we saw with companies, and consistent with the analysis of streaks, there is some
evidence of persistence in fund performance. 49 But the strength of the signal is in part a function
of the time period a researcher decides to measure, is more pronounced with poor performers
than superior performers, and is weakened as academics adjust mutual fund returns for factors in
stock price returns (i.e., size, value, momentum).
Importantly, reversion to the mean in the investment business extends well beyond the results for
mutual funds. It applies to classifications within the market (small capitalization versus large
capitalization, or value versus growth), across asset classes (bonds versus stocks) and spans
geographic boundaries (U.S. versus non-U.S.). There are few corners of the investment business
where reversion to the mean does not hold sway. 50
We have mentioned already that reversion to the mean ensnares a lot of decision makers. This is
so important for investors, however, that it bears additional comment. The sad fact is that there is
significant evidence that investors—both individual and institutional—fail to recognize and reflect
reversion to the mean in their decisions. To illustrate, the S&P 500 Index generated returns of 8.2
percent in the twenty years ended 2009. The average mutual fund saw returns of about 7
percent, reflecting the performance drag of fees. But the average investor earned a return of less
than 6 percent, about two-thirds of the market’s return. The reason investors did worse than the
average fund is bad timing: they put money in when markets (or funds) were doing well and
pulled money out when markets (or funds) were doing poorly. This is the opposite of the behavior
you would expect from investors who understand reversion to the mean.
It is certainly understandable that individual investors react to emotional extremes. But what
about the institutional investors who allocate capital for a living? You might guess that they are
fully aware of reversion to the mean and work to counter-balance it. Yet that is not at all the
behavior that researchers observe. Institutions, often guided by committees, fail to reflect
reversion to the mean in their decisions, which ends up costing their beneficiaries billions of
dollars.
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Amit Goyal and Sunil Wahal, professors of finance, studied how well 3,400 plan sponsors (i.e.,
retirement plans, endowments, foundations) did in their decisions to hire and fire investment
managers over a decade. 51 They found that plan sponsors hired investment managers after they
had generated superior returns, only to see post-hiring excess returns revert to zero. Plan
sponsors fired investment managers for a multitude of reasons (poor performance topped the
list), only to see the managers they fired deliver statistically-significant excess returns.
A separate study, which looked at decisions across a large number of asset classes and over a
longer time period, came to a similar conclusion. The study’s authors summarized, “Perhaps
investment officers—either because they believe it themselves or their supervisors do—find
comfort in extrapolating past performance when, in fact, excess performance is random or
cyclical.” 52 While we would say that results are mostly random in the short term, the larger point
holds. Both studies are consistent with performance chasing and the belief in hot hands, and
inconsistent with an appreciation for the force of reversion to the mean.
Coping with reversion to the mean is not easy in markets, but there is a three-step process that
helps guide a decision. The first step is to consider the mix of skill and luck in the activity. As we
have seen, the pull of reversion to the mean will be strongest in activities dominated by luck.
Second, consider how extreme the result is versus some sense of the average. For example,
periods with stock market returns that are substantially above or below the long-term average of
6-7 percent, adjusted for inflation, may be followed by periods that are closer to the average.
Finally, consider the expectations reflected in asset prices. 53Avoid assets that have performed
well and embed optimistic expectations, and embrace assets that have performed poorly and
embed low expectations. These steps are easy to articulate but difficult to follow due to
psychological and institutional constraints.
Transitivity
Transitivity holds when there’s a clear pecking order of skill and the better competitor always
wins. In reality, matchups between individuals, teams, competitors, or strategies generally yield a
lack of transitivity. What allows you to win in one environment may not work in another. As a
general rule, transitivity tends to decrease as the complexity of the interaction increases. It is hard
to characterize the degree of transitivity thinking only of skill and luck, but the idea remains very
useful for decision makers.
The importance of transitivity in sports is quite clear. We already saw how in theory the winner of
a tournament might be the result of the order in which the teams played one another (Exhibit 2).
Notice that in the setup of that example, all the teams had the same total level of skill, designated
as 100 points, and that it was the structure of the matchups that determined the outcome.
The significance of matchups is also evident in practice. Wayne Winston, a professor of decision
sciences, analyzed interactions between NBA lineups, as well as between specific players, and
found a lack of transitivity. To illustrate, he studied the 2006 playoffs and 2006-2007 regular
season and found that Steve Nash outplayed Devin Harris, Harris outplayed Tony Parker, and
Parker outplayed Nash. Which player is better depends on the matchup, and there is no way to
say that one is best. 54 A similar lack of transitivity exists with strategies in soccer and between
face-off specialists in lacrosse. 55
The degree of transitivity spills over to coaching strategy. KC Joyner, a football analyst at ESPN,
separates football coaches into two categories: those who focus on personnel and those who
focus on strategy. Personnel coaches try to stack their teams with the most talented players,
keep the game plan simple, and try to overwhelm their opponents. Strategy coaches worry less
about attracting the finest players and focus instead on outsmarting their opponents with
innovative game plans. 56
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Mike Leach, the former coach of the Texas Tech football team, is a great example of a strategy
coach. He managed to win over 70 percent of his games in recent years despite playing a highly
competitive schedule. The team’s success is particularly remarkable since few of the players
were highly recruited or considered “first-rate material” by professional scouts. 57
Leach offset the talent gap by introducing more complexity into the team’s offense via a large
number of formations. By creating new matchups, these formations changed the geometry of the
game and forced opponents to change their defensive strategies. For example, defensive
linemen were frequently forced to drop back to cover receivers. Leach explained that “defensive
linemen really aren’t much good at covering receivers. They aren’t built to run around that much.
And when they do, you have a bunch of people on the other team doing things they don’t have
much experience doing.” You can certainly argue that Leach was skillful. The key here is that by
adding complexity, Leach also made results less transitive.
Transitivity is also evident in business. One example is how a company’s product offerings fare
under changing economic conditions. For instance, one automobile manufacturer may emphasize
small vehicles while a competitor focuses on sport utility vehicles (SUV). When gasoline prices
are high the maker of small cars will be in a better position, and when prices are low the producer
of SUVs will have the advantage. So the vagaries of the fuel market dictate the outcomes, and
there is no strategy that works in all environments.
Clayton Christensen’s theory of disruptive innovation is another example of transitivity in
business. 58 Christensen studied why great companies with smart managements and substantial
resources consistently lost to “disruptors,” companies with simpler, cheaper, and inferior
products. He describes two ways that this can happen. In one case, the disruptors introduce a
product that is at the low end of the market and that is neither profitable for the incumbents nor in
demand from the incumbent’s current customers. Incumbents are motivated to flee the low-end
segment of the market and to focus on more value-added products. This becomes a problem as
the disruptors improve their offering and move up market, eventually encroaching on the core
business of the incumbent, and doing so with a lower cost structure.
In the other case, disruptors introduce a product that was unavailable to consumers before,
effectively competing with non-consumption. A recent example is Nintendo’s Wii video game
console. Rather than focus on the high end of demanding gamers, as Microsoft’s Xbox and
Sony’s Playstation 3 have, the Wii expanded the market by making the games simpler to play and
more intuitive. In these instances, incumbents tend to ignore the market (as Microsoft and Sony
largely did initially).
Whether the disruptor’s strategy is based on a low-end segment or on non-consumption, stronger
incumbents yield to weaker challengers because of asymmetric motivations. 59 As in sports, we
see cases where the more “skillful” company loses to the weaker company as the result of
strategy choices. Transitivity in head-to-head matchups frequently appears as the result of
asymmetric motivations. The Colonel Blotto game, a model from game theory, also sheds light on
this conclusion. 60
Transitivity also exists in the investment industry. For example, the success of different styles
tends to rotate. If you are a small capitalization (cap) manager, for instance, there will be times
when small cap stocks will outperform large cap stocks and you will do well just by showing up to
work. And since the industry frequently seeks to constrain the mandates of individual portfolio
managers, success is often about style, not skill.
This effect shows up when we study the mutual fund industry. The decade of the 1990s and the
first decade of the 2000s offer an interesting contrast. The 1990s were one of the worst decades
for active management, with an average of only 35 percent of funds generating returns in excess
of the S&P 500 annually. The 2000s were one of the best decades for active management, with
an average of half of all funds beating the index in each year. Few would think of the 2000s as
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better than the 1990s for active managers, because the absolute returns were so much lower in
the 2000s. But on a relative basis, 2000-2009 was a golden decade for active managers, with a
rate of beating the benchmark 25 percent higher than the long-term average.
The reason active managers did so much better in the recent decade has little to do with skill and
a lot to do with style. Most funds that use the S&P 500 as a benchmark construct portfolios with
stocks that have an average market capitalization that is much smaller than that of the broad
index. 61 This suggests a simple relationship: when large cap stocks outperform small cap stocks,
active managers will struggle. Conversely, when small cap outperforms large cap, active
managers will shine. This was the case with the 1990s versus the 2000s. In the 1990s, large cap
stocks beat small caps by an average of 6.6 percentage points a year. By contrast, small caps
generated returns 4.5 percentage points greater than large caps, on average, in the 2000s. As
transitivity suggests, different strategies win from one environment to the next. 62
Peter Bernstein, who was one of the investment industry’s brightest stars, wrote an article in 1998
suggesting that outsized excess returns in the investment industry were unlikely in the future. 63
Bernstein’s analysis was a riff off of an essay by Stephen Jay Gould explaining why there would
never be another 0.400 hitter in baseball (Ted Williams last achieved the feat in 1941, hitting
0.406.) Gould reasoned that because all players are improving in all facets of the game, the
standard deviation of results narrowed. That was in fact true for batting average, which reduced
to a miniscule level the probability that even an outlier could reach 0.400.
Bernstein surmised that as markets continued their march toward efficiency, a similar pattern was
occurring for money managers. The data backed it up: the standard deviation of excess returns
for mutual funds had slowly and steadily declined from 1960 through 1997. In 2004, though,
Bernstein reran the numbers and found that the standard deviation had exploded from roughly 10
percent in the late 1990s to almost 20 percent in 1999. He concluded that the 0.400 hitters of the
investment industry had returned. 64 But the spike in standard deviations was short-lived and
attributable to strong style swings. Specifically, large cap managers were narrowly focused on
technology stocks in late 1999, allowing for strong returns relative to other styles. And following
the technology stock bubble, small cap managers enjoyed massive relative returns. Since
Bernstein’s paper in 2004, however, the standard deviations have again shrunk, consistent with
his (and Gould’s) original thesis.
Conclusion
The two main ways to assess skill and luck are through an analysis of persistence of performance
(with streaks being a particularly useful subset of this approach) and its alter ego, reversion to the
mean. The research shows evidence for persistence of performance in sports, business, and
investing, although the evidence is strongest in sports. Studies of business and investing point to
skill in both domains, although the percentage of companies or investors with skill is small.
Reversion to the mean is also clear in each realm. The central insight is that the more the
outcomes of an activity rely on luck (or randomness), the more powerful reversion to the mean
will be. As important, it is clear that many decision makers do not behave as if they understand
reversion to the mean, and predictably make decisions that are, as a consequence, harmful to
their long-term outcomes. This is particularly pronounced in the investment industry.
The two-urn model is a useful mental model because it allows for differential skills and
accommodates luck. Even Paul Samuelson, the Nobel-prize winning economist and efficient
markets advocate, allowed for the possibility of investment skill. He wrote, “It is not ordained 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. People differ in their heights, pulchritude, and acidity. Why not their P.Q. or
performance quotient?” 65
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An examination of transitivity also provides insights into where outcomes are most predictable. A
lack of transitivity marks large swaths of sports, business, and investing. Since it is not always
straightforward to pin low transitivity on skill or luck, the main lesson is to recognize that
matchups and strategies can matter a great deal.
We now come to the final part of our discussion—defining skill in the investment business. Even if
we can reasonably conclude that there are skilled investors, the challenge is to identify them
before they deliver superior results. Skill in investing, like other probabilistic activities, is a process
that incorporates analytical, psychological, and organizational considerations. If nothing else, the
discussion of skill and luck makes clear why focusing on outcomes is less useful than focusing on
process. If luck nets to zero over time—you win some, you lose some—then long-term results
depend on the process.

Skill in Investing: What Comprises a Good Investment Process?
Here are some thoughts on what makes for a good investment process, or skill in the investment
industry. This discussion applies directly to long-term investors, but many of the concepts apply to
any type of investment approach. You can think of skill in three parts.
The first part requires you to find situations where you have an analytical edge and to allocate the
appropriate amount of capital when you do have an edge. The financial community dedicates
substantial resources into trying to gain an edge but less time on sizing positions so as to
maximize long-term wealth.
At the core of an analytical edge is an ability to systematically distinguish between fundamentals
and expectations. Fundamentals are a well thought out distribution of outcomes, and
expectations are what is priced into an asset. A powerful metaphor is the racetrack. The
fundamentals are how fast a given horse will run and the expectations are the odds on the tote
board. As any serious handicapper knows, you make money only by finding a mispricing between
the performance of the horse and the odds. There are no “good” or “bad” horses, just correctly or
incorrectly priced ones. 66
An analytical edge exhibits certain characteristics. For example, assessment of the fundamentals
should be consistent with the principles of economics, especially microeconomics. Investors need
to grasp notions like supply and demand, economic profits, and sustainable competitive
advantage. An edge should also incorporate the outside view rather than relying on the inside
view. With the inside view, decision makers tend to gather information about a topic, combine it
with their own inputs, and project into the future. In most cases, the inside view leads to
conclusions that are too optimistic. By contrast, the outside view asks what happened when
others were in a similar situation before. By leaning more on historical base rates than on
individual extrapolation, the outside view provides a better grounding for analysis. 67
An analytical edge should also be repeatable in different environments. This does not mean that
an investor must always find an edge; there will be times when the set of potential investments
will be limited by either the investor’s correct realization of the limits to his or her competence or
by a lack of attractive opportunities. It does mean that the approach to finding an edge will be
steadfast over time and can be applied to various industries or asset classes.
Onlookers frequently confuse edge with style. When a certain style is doing well, a manager
using that style will fare favorably whether or not he or she actively chose that exposure. Over
time, some factors have generated excess risk-adjusted returns. For example, small caps have
delivered higher returns than large caps since the mid 1920s. But these long-term results mask
the existence of extended periods when those factors don’t work. If you had bet on small caps
going into the 1980s and 1990s, as an illustration, you would have fared worse than the S&P 500.
Edge means generating excess returns because of mispricing. Style suggests being in the right
place at the right time. Sometimes edge and style overlap, sometimes they don’t.
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Edge also implies what Ben Graham, the father of security analysis, called a margin of safety.
You have a margin of safety when you buy an asset at a price that is substantially less than its
value. As Graham noted, the margin of safety “is available for absorbing the effect of
miscalculations or worse than average luck.” The size of the gap between expectations and
fundamentals dictates the magnitude of the margin of safety. Graham expands, “The margin of
safety is always dependent on the price paid. It will be large at one price, small at some higher
price, nonexistent at some still higher price.”68
Finding gaps between fundamentals and expectations is only part of the analytical task. The
second challenge is to properly build portfolios to take advantage of the opportunities. There are
two common mistakes in sizing positions within a portfolio. One is a failure to adjust position sizes
for the attractiveness of the opportunity. In theory, the positions in more attractive risk-adjusted
opportunities should be more prominent in the portfolio than less attractive opportunities. In some
activities, mathematical formulas can help work out precisely how much you should bet given
your perceived edge. 69 While this is difficult in practice for most money managers, the main idea
remains: the best ideas deserve the most capital. The weighting in many portfolios fails to
distinguish sufficiently between the quality of the ideas.
The other mistake, at the opposite end of the spectrum, is overbetting. In the past, funds that
have seen their edge dwindle have boosted returns through leverage. This led to position sizes
that were too large for the opportunity and ultimately disastrous in cases when the trade didn’t
perform as expected. The failure of Long-Term Capital Management is one of the bestdocumented cases of the perils of overbetting. 70 The analytical part of a good process requires
both disciplined unearthing of edge and intelligent position sizing aimed at maximizing long-term
risk-adjusted returns.
The second part of skill is psychological, or behavioral. Not everyone has a temperament that is
well suited to investing, and skillful investors approach markets with equanimity. One such skilled
investor is Seth Klarman, founder and president of the highly-successful Baupost Group, who
shared a wonderful line: “Value investing is at its core the marriage of a contrarian streak and a
calculator.” 71
A large source of mispricing is when the collective becomes uniformly bullish or bearish, opening
large gaps between expectations (price) and fundamentals (value). The first part of Klarman’s line
emphasizes the importance of the willingness to go against the crowd. Academic research
confirms what most people know: it is easier and more comfortable to be part of the crowd than it
is to be alone. Skillful investors heed Ben Graham’s advice: “Have the courage of your knowledge
and experience. If you have formed a conclusion from the facts and if you know your judgment is
sound, act on it—even though others may hesitate or differ.” 72 However, Klarman correctly
observed that it is not enough to be a contrarian because sometimes the consensus is right. The
goal is to be a contrarian when it allows you to gain an edge, and the calculator helps you ensure
a margin of safety.
Exposure to diverse inputs is crucial to developing sound contrarian views. As an idea takes hold
in the investment community, it tends to crowd out alternative points of view. Skillful investors
constantly seek input from a variety of sources, primarily through reading. Phil Tetlock, a
psychologist who has done groundbreaking work on the decision making of experts, writes that
“good judges tend to be . . . eclectic thinkers who are tolerant of counterarguments.” 73
This part of the process also acknowledges, and takes steps to mitigate, the biases that emanate
from common heuristics. These biases include overconfidence, anchoring, the confirmation trap,
and the curse of knowledge, to name just a few. 74 Overcoming these behavioral pitfalls is not
easy, especially at emotional extremes. Techniques that are helpful include expressing views in
probabilistic terms, constantly considering base rates, and maintaining a decision-making journal.
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The last component of this part is maintaining what I call a “Mr. Market” mindset. To express a
proper attitude toward markets, Ben Graham created the idea of Mr. Market, a “very obliging”
fellow who offers to sell his shares to you or to buy yours. Mr. Market shows up every day, but is
sometimes very optimistic and, fearful that you will snatch his shares at a low price, posts a very
high price. On other occasions he is distraught, and seeks to dump his shares at a bargainbasement price.
Graham’s main lesson is that Mr. Market is there to serve you, not to educate you. You cannot let
the prices entrance you. Graham writes, “Basically, price fluctuations have only one significant
meaning for the true investor. They provide him with an opportunity to buy wisely when prices fall
sharply and to sell wisely when they advance a great deal.” 75 This is easy to say but requires a
lot of skill to do.
The third part of the process of skill addresses organizational and institutional constraints. The
core issue is how to manage agency costs. Costs arise because the agent (the money manager)
may have interests that are different than the principal (the investor). 76 For example, mutual fund
managers who are paid fees based on assets under management may seek to prioritize asset
growth over delivering excess returns. Actions to serve this priority may include heavily marketing
products that have been recently successful, launching new products in hot areas, and managing
portfolios to look similar to their benchmarks.
Charley Ellis made this point when he distinguished between the profession and business of
investing. 77 The profession is about managing portfolios so as to maximize long-term returns,
while the business is about generating earnings as an investment firm. Naturally, a vibrant
business is essential to support the profession. But a focus on the business at the expense of the
profession is a problem. Stated differently, you want the investment professionals focused intently
on finding opportunities with edge and building sensible portfolios.
Career risk is also important. Investment managers seeking long-term excess returns will
frequently have portfolios that are very different than the benchmark and that have high tracking
error. If the time horizon of either the investment company or the clients is shorter than the time
horizon necessary to see the fruition of the investment approach, even skilled managers risk
getting fired. Professional investors have learned to play close to the index. For example,
aggregate active share is down considerably over the past 30 years. 78
All three parts of investing skill are difficult. Many organizations clear one or two of the hurdles,
but few can clear all three. This fits with the conclusion of our analysis of skill and luck in
investing: there are differential capabilities, but only a handful of investors can clear the analytical,
psychological, and organizational hurdles.
In 1984, Warren Buffett gave a speech at Columbia Business School called “The Superinvestors
of Graham-and-Doddsville.” 79 He referred to the coin toss metaphor and granted that some
investors would succeed by luck. But he went on to point out that a number of successful
investors came from the same “small intellectual village that could be called Graham-andDoddsville.” Common to all of the investors was that they searched “for discrepancies between
the value of the business and the price of small pieces of that business.” These investors had a
common patriarch, Ben Graham, but went about succeeding in different ways. Still, Buffett
suggested he anticipated their success based on “their framework for investment decision
making.” While some luck along the way didn’t hurt, their results were all about skill.
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Appendix A: Blending Distributions to Understand Outcomes in the National
Football League
This analysis comes from Brian Burke, author of Advanced NFL Stats. This discussion came from
a series that started here: http://www.advancednflstats.com/2007/08/luck-and-nfl-outcomes.html.
Burke starts by asking what the distribution of wins and losses would look like in a pure luck world
(see Exhibit 15). A binomial, or coin-toss, model expresses this distribution. This is equivalent to
assuming outcomes are the combination of draws from a normally-distributed luck urn and a skill
urn filled with zeros. About 20 percent of the teams go 8-8, and the probability of going either
winless or undefeated is extremely low.
Exhibit 15: NFL Win-Loss Records Assuming a Coin-Toss Model

Source: Brian Burke, Advanced NFL Stats.

He then looks at the actual results for all NFL teams over the 2002-2005 seasons (see Exhibit
16). It’s clear that the distribution isn’t the same as what the binomial model generates.
Exhibit 16: Actual NFL Win-Loss Records (2002-2005)

Source: Brian Burke, Advanced NFL Stats.
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The next picture provides a contrast between the random model and the empirical results (see
Exhibit 17). You can see that the middle of the empirical results is lower than the random model
and that there are more extreme events—teams winning or losing lots of games.
Exhibit 17: Comparison of Coin-Toss to Actual Win-Loss Records

Source: Brian Burke, Advanced NFL Stats.

Burke then turns to a pure-skill distribution (see Exhibit 18). Here he ranks all of the teams from
#1 to #32, assumes that the higher-rated team always beats a lower-rated one, schedules games
as they do in the NFL, and simulates the outcomes. Burke describes the distribution as “an
inverted trapezoid.” The rise in undefeated and winless teams is a result of scheduling. For
example, there may be some seasons when team #2 never faces team #1, so both teams go
undefeated. The same holds for team #31 and team #32. This is equivalent to having a skill urn
that ensures the better team always wins and a luck urn filled with zeros.
Exhibit 18: NFL Win-Loss Records Assuming Pure Skill

Source: Brian Burke, Advanced NFL Stats.

Next, he provides a contrast between the pure-skill model and the empirical results (see Exhibit
19). The pure-skill model is much too flat and assumes too many records with lots of wins or lots
of losses.
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Exhibit 19: Comparison of Pure-Skill to Actual Win-Loss Records

Source: Brian Burke, Advanced NFL Stats.

Finally, Burke blends the pure-skill and pure-luck models together until he gets a distribution that
best fits the empirical results (see Exhibit 20). Adding the pure skill to the pure luck model helps
stretch out the frequency of win-loss records, and adding the pure luck model to the pure skill
model raises the middle of the distribution. Burke finds that the blend that best fits the empirical
data is 52.5 percent luck. This is a little lower than the 58 percent we found because he
measured the 2002-2005 seasons and we analyzed 2005-2009.
Exhibit 20: Blend of Skill and Luck that Best Fits the Empirical Results

Source: Brian Burke, Advanced NFL Stats.

Burke notes that this degree of randomness suggests NFL game prediction models to be
accurate in the 75-80 percent range. He suggests that this is consistent with various computer
models and oddsmakers.
Sports results naturally lend themselves to this type of analysis because both extremities are
simple to specify. But the idea of comparing empirical results to simulated data is helpful in a
number of other activities as well.
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Appendix B: Placing the NBA on the Skill-Luck Continuum
Boston Celtics
New Jersey Nets
New York Knicks
Philadelphia 76ers
Toronto Raptors
Chicago Bulls
Cleveland Caveliers
Detroits Pistons
Indiana Pacers
Milwaukee Bucks
Atlanta Hawks
Charlotte Bobcats
Miami Heat
Orlando Magic
Washington Wizards
Dallas Mavericks
Houston Rockets
Memphis Grizzlies
New Orleans Hornets
San Antonio Spurs
Denver Nuggets
Minnesota Timberwolves
Portland Trailblazers
Oklahoma City Thunder
Utah Jazz
Golden State Warriors
Los Angeles Clippers
Los Angeles Lakers
Phoenix Suns
Sacramento Kings

2005-06 2006-07 2007-08 2008-09 2009-10
40.2%
29.3%
80.5%
75.6%
61.0%
59.8%
50.0%
41.5%
41.5%
14.6%
28.0%
40.2%
28.0%
39.0%
35.4%
46.3%
42.7%
48.8%
50.0%
32.9%
32.9%
57.3%
50.0%
40.2%
48.8%
50.0%
59.8%
40.2%
50.0%
50.0%
61.0%
54.9%
61.0%
80.5%
74.4%
78.0%
64.6%
72.0%
47.6%
32.9%
50.0%
42.7%
43.9%
43.9%
39.0%
48.8%
34.1%
31.7%
41.5%
56.1%
31.7%
36.6%
45.1%
57.3%
64.6%
31.7%
40.2%
39.0%
42.7%
53.7%
63.4%
53.7%
18.3%
52.4%
57.3%
43.9%
48.8%
63.4%
72.0%
72.0%
51.2%
50.0%
52.4%
23.2%
31.7%
73.2%
81.7%
62.2%
61.0%
67.1%
41.5%
63.4%
67.1%
64.6%
51.2%
59.8%
26.8%
26.8%
29.3%
48.8%
46.3%
47.6%
68.3%
59.8%
45.1%
76.8%
70.7%
68.3%
65.9%
61.0%
53.7%
54.9%
61.0%
65.9%
64.6%
40.2%
39.5%
26.8%
29.3%
18.3%
25.6%
39.0%
50.0%
65.9%
61.0%
42.7%
37.8%
24.4%
28.0%
61.0%
31.7%
50.0%
65.9%
58.5%
64.6%
41.5%
51.2%
58.5%
35.4%
31.7%
57.3%
48.8%
28.0%
23.2%
35.4%
54.9%
51.2%
69.5%
79.3%
69.5%
65.9%
74.4%
67.1%
56.1%
65.9%
53.7%
39.5%
46.3%
20.7%
30.5%

Standard deviation(obs)
Variance(observed)

14.0%
1.97%

12.9%
1.66%

17.0%
2.88%

17.2%
2.96%

16.3%
2.66%

Standard deviation(random)
Variance(random)

5.5%
0.30%

5.5%
0.30%

5.5%
0.30%

5.5%
0.30%

5.5%
0.30%

→ variance(skill) = variance(observed) - variance(random)
→ random percentage = variance(random)/variance(observed)
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variance(observed)
- variance(random)

2.42%
0.30%

= variance(skill)

2.12%

random percentage

12.6%

Last 5 regular seasons (average)
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Special thanks to Dan Callahan for his valuable contribution to all aspects of this project. He was
crucial in data gathering, data analysis, visuals, and editing. He also provided useful comments
and feedback on the text of the report.

The views expressed in this commentary reflect those of Legg Mason Capital Management
(LMCM) as of the date of this commentary. These views are subject to change at any time based
on market or other conditions, and LMCM disclaims any responsibility to update such views.
These views may not be relied upon as investment advice and, because investment decisions for
clients of LMCM are based on numerous factors, may not be relied upon as an indication of
trading intent on behalf of the firm. The information provided in this commentary should not be
considered a recommendation by LMCM or any of its affiliates to purchase or sell any security. To
the extent specific securities are mentioned in the commentary, they have been selected by the
author on an objective basis to illustrate views expressed in the commentary. If specific securities
are mentioned, they do not represent all of the securities purchased, sold or recommended for
clients of LMCM and it should not be assumed that investments in such securities have been or
will be profitable. There is no assurance that any security mentioned in the commentary has ever
been, or will in the future be, recommended to clients of LMCM. Employees of LMCM and its
affiliates may own securities referenced herein. Predictions are inherently limited and should not
be relied upon as an indication of actual or future performance. Legg Mason Capital
Management, Inc. consists of two legal entities, Legg Mason Capital Management and LMM LLC.
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January 12, 2011

Blaming the Rat
Incentives, Motivation, and How They Interact
People respond to incentives, although not necessarily in ways that are predictable or manifest.
Therefore, one of the most powerful laws in the universe is the law of unintended consequences.
-Steven D. Levitt and Stephen J. Dubner
SuperFreakonomics 1
According to numerous studies in laboratories, workplaces, classrooms, and other settings,
rewards typically undermine the very processes they are intended to enhance.
-Alfie Kohn
Why Incentive Plans Cannot Work 2

Source: © The New Yorker Collection from cartoonbank.com. All Rights Reserved.
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•

The relationship between incentives and behavior is often vastly more complex than
how social scientists portray it.

•

Our mix of jobs has changed profoundly while our approach to incentives has not.

•

Intrinsic motivation is fragile and relies on autonomy, mastery, and purpose.

•

Compensation is about perceived fairness and relies on relative, not absolute, value.

•

Goals have two edges: they have drawbacks as well as benefits.
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A North Star Is More Important Than a Gold Star
Recently some of our portfolio managers and I were on a conference call discussing compensation
practices with a chief executive officer (CEO) whom we admire. This company has done a particularly
good job of allocating capital, and we were interested in gaining insight into how the company’s
incentive structures contribute to the decision-making process. As the CEO described the company’s
decisions and its incentive systems, it became immediately clear that many of the executive team’s
decisions failed to maximize the pay for management. The excellent capital allocation was not the result
of the company’s incentive programs and it may have actually been in spite of them.
As we hung up the phone we looked at one another with the same thought: the day this CEO leaves the
company, all bets are off. He is not making good decisions because of his incentive compensation
program; he is making good decisions because he thinks and acts in the long-term interests of the
company. Indeed, operating under the same incentive program another executive could make decisions
that would be much better for him or her individually and much worse for the company and its
shareholders.
Economists love to talk about incentives and how they shape behavior. They often assume that poor
behavior is the result of faulty incentives—think of the recent financial crisis—and that good behavior
reflects well-structured incentives. But as the anecdote about the CEO demonstrates, the relationship
between incentives and behavior is often vastly more complex than how social scientists portray it. In
many cases, drive and mindset are more important than the compensation program.
For shareholders, the goal is to find an intrinsically-motivated leader who has a clear sense of purpose
and is inclined naturally to make good capital allocation decisions. Psychologists and economists
portray a sense of purpose and value creation to be at odds with one another, and often suggest that
leaders choose one or the other. This is a false choice. Great leaders combine purpose with value
creation, in large part by maintaining a long-term point of view.

The Migration from Algorithmic to Heuristic
One of the allures of incentives is the possibility that they encourage behaviors (cause) that lead
to a desired outcome (effect). So an incentive system must determine the outcomes it seeks to
promote, what behaviors lead to those outcomes, and how to encourage individuals to engage in
those behaviors. This means there are multiple ways that an incentive can go awry. For example,
if the relationship between cause and effect is complex, it may be difficult to pinpoint the
behaviors that lead to the desired outcome. So the effectiveness of an incentive is generally
related to the nature of the task.
In his excellent book, Drive, Dan Pink distinguishes between algorithmic tasks and heuristic
tasks. 3 With an algorithmic task, there is a recipe that you can follow to attain the goal.
Employers can continually improve the step-by-step procedures in an algorithmic task, and
following the formula will allow the employee to meet the objective. A checklist can help ensure
that an individual effectively executes an algorithmic task. 4
Heuristic tasks have no set steps and require individuals to experiment in order to solve
problems. Tasks in environments that are evolving and that require novelty are heuristic.
Examples include setting corporate strategy, developing a new advertising campaign, or coaching
a team. Crafting incentives is inherently more challenging for heuristic tasks because cause and
effect are difficult to link.
Almost all jobs combine algorithmic and heuristic elements and the process of creating value
requires each. But it is important to acknowledge that over the generations the economy has
shifted from a reliance on algorithmic tasks to heuristic tasks. 5 Imagine industry a century ago
and you might picture a large steel mill. Such a mill would have lots of employees following
instructions—transporting ore, feeding furnaces, shaping steel—and only a handful working on
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crafting new instructions. Devising the procedures and implementing them were both important,
but manpower was disproportionately allocated toward algorithmic tasks.
Today, a research and development lab is a fitting picture of industry. Scientists, for instance,
may be working on developing a drug to cure an illness. If the R&D pays off and the recipe for the
new drug is ready to go, manufacturing the product is relatively straightforward and inexpensive.
Again, algorithmic and heuristic tasks each contribute to value creation, but the emphasis is on
the heuristic tasks.
Research by McKinsey, a consulting firm, shows that over 40 percent of employees in the U.S.
today have jobs based primarily on heuristic tasks, and that 70 percent of the new jobs in recent
years are heuristic. Further, the average wage for an employee doing heuristic tasks is one and
one-half times the wage of a worker dedicated to algorithmic tasks. 6 Employees engaged in
heuristic activities appear to be the main drivers of value creation. 7
Here’s the problem in a nutshell: our mix of jobs has changed profoundly while our approach to
incentives has not. As a consequence, we have employees who have lost motivation and faulty
incentive programs that have introduced a raft of unintended consequences.

Why Do Gamers Waste So Much Time? – Intrinsic versus Extrinsic Motivation
If you’ve ever been around a school-aged child who has access to video games, you’ve probably
had a thought along these lines: How can this kid spend hours playing video games without ennui
but struggle to do just a few minutes of homework? After all, hard work in school can lead to
improved grades, admission into a more selective college, and a better job, while completing a
campaign in Battlefield: Bad Company 2 doesn’t seem to improve your lot in life at all. But clearly
there’s something about playing a video game that’s vastly more engaging than doing
schoolwork, and tapping that something may be essential to motivating behavior.
For decades, psychologists believed that two kinds of drive were essential to human behavior. 8
The first drive is biological and reflects the need for food, water, shelter, and reproductive
activities. The second drive is external and comes from rewards and punishments in the
environment. The idea is that if you reward someone for a certain behavior you’ll get more of it,
and if you punish them you’ll get less of it. This type of extrinsic motivation is at the core of a lot of
training techniques.
But scientists have long acknowledged that there is behavior that the classic sources of drive do
not explain. Under certain conditions, some tasks provide intrinsic reward. Completing the task
doesn’t satisfy a biological need or come with extrinsic recompense, yet people are willing to
spend valuable time and energy doing it simply because they enjoy it. They are intrinsically
motivated. One example is open content production, best exemplified by contributions to
Wikipedia. Hundreds of thousands of individuals have given their time and expertise by
contributing to articles on Wikipedia without any compensation. Researchers who have studied
this behavior conclude that “the incentive to freely contribute largely comes from intrinsic
motivation.” 9
You might assume that leaders of organizations are really excited about intrinsic motivation and
are keen to tap into it. The challenge is that intrinsic motivation only thrives when an organization
fosters autonomy, a sense of mastery, and a feeling of purpose. Unfortunately, these conditions
are frequently absent in a corporate setting. Many popular management techniques—budgets,
goal-setting, and financial reward systems—actually undermine the conditions that encourage
intrinsic motivation.
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Autonomy and the Four “T’s”
Autonomy means you have a sense of “volition and choice,” while a lack of autonomy is
associated with “the experience of pressure and demand toward specific outcomes” that are
deemed to be “external to the self.” 10 Autonomous regulation has been positively linked to
improved results (especially in heuristic tasks), greater well-being, and more persistent
performance. Studies that contrast organizations that treat their employees either as players
(autonomy) or pawns (directed) find better results and greater satisfaction at firms that encourage
autonomy. 11
Dan Pink suggests considering four “T’s” when assessing whether an organization is promoting
autonomy. The first is task, or what you choose to work on. Giving employees some latitude to
decide what they’d like to pursue contributes to their intrinsic motivation. Perhaps the best-known
example of this idea is the policy of “15 percent time” introduced at 3M, a diversified technology
company, over a half century ago. A number of 3M’s most important innovations, including Post-it
notes, sprung from 15 percent time. More recently, Google embraced a similar idea with 20
percent time—basically a day a week to work on side projects. Gmail and Google News are two
products of 20 percent time. 12
The next “T” is time. In a sense, this issue is coming full circle. Before the Industrial Revolution,
workers including farmers and craftsmen were generally paid based on output—what
management researchers now call a “results-only work environment” (ROWE). The Industrial
Revolution de-emphasized individual efforts and oriented output around an integrated succession
of algorithmic tasks. Not only was time equal to money, but all employees had to work at the
same time to achieve maximum output. Because of inertia, the mentality of working from 9-to-5
has carried over to those individuals doing heuristic work.
As fewer jobs require employees to work elbow-to-elbow in real time, more companies are
adopting a ROWE. Employees pick the time and place to get their work done, and employers
evaluate their performance based on results. Best Buy, the large electronics retailer, was one of
the earlier adopters of ROWE and over 4,000 employees participate in the program. The
University of Minnesota’s Flexible Work and Well-Being Center conducted a survey of over 600
Best Buy employees and found that ROWE employees had lower turnover intention, higher job
satisfaction, and greater organizational commitment than those employees who were not part of
the ROWE program. 13
Technique is the third “T.” This means that workers should have as much flexibility and discretion
in determining how to do their jobs as possible. There are, of course, right and wrong ways of
doing things as well as costly and inexpensive approaches. An employer can encourage a
balance by establishing a set of ground rules for employees and then letting them select the best
way to get the job done. One company that has done an effective job of promoting autonomy
through technique is Zappos.com, which was acquired by Amazon.com in 2009. The company’s
guiding principle is to create the best possible customer experience and individual employees are
given lots of flexibility to meet that goal in the way they see fit.
The final “T” is team. The concept is that teams are more effective if they are self-organized
around a task, project, or goal than if individuals are assigned to teams. Opting into teams
promotes an alignment of interests and creates an environment of accountability. No one wants
to let down the team that they selected.
Autonomy is about an employee feeling that he or she has perceived control of his or her job.
What defines that control may vary among employees and may present a challenge for
management to assess, but what is clear is that a lack of perceived control dents motivation.
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Mastery—It’s Getting Better All the Time
The second component of intrinsic motivation is mastery. To be engaged in an activity an
employee must feel that his or her ability closely matches the challenge of the task. Tasks that
are too easy or too difficult reduce motivation. Mastery is mostly a sense of progress toward a
goal that’s never fully attainable. And mastery matters: in studying over 1,700 scientists and
engineers, researchers found a strong correlation between the importance of intellectual
challenge and patent applications. While salary was important for these scientists and engineers,
intellectual challenge showed a much higher correlation with novel ideas than pay did. 14
Core to mastery is a belief in the benefit of hard work and a specific structure to that work.
Intrinsically-motivated individuals are willing to persevere in their attempt to achieve long-term
goals. Carol Dweck, a professor of psychology at Stanford University, distinguishes between a
fixed and a growth mindset. A fixed mindset is the sense that your qualities—intelligence, athletic
ability, musical skill—are carved in stone. A growth mindset is the belief that you can cultivate
your skills through hard work. Intrinsically-motivated people tend to have a growth mindset and
perceive effort as a part of the reward. Effort also demonstrates commitment and provides
meaning to a task. 15
However, hard work does not mean simply putting in lots of hours. Hard work means operating at
the fringe of your ability and getting accurate and timely feedback in order to help improve
performance. In many organizations, employees find their tasks either too difficult or too simple
and management fails to provide quality feedback. Examples of mastery exist in fields like music
and athletics. 16
The strive for mastery has no finish line. There is always something that you can improve. The
writer can craft a more elegant sentence, the golfer can tweak her swing, or the executive can
improve the company’s processes and position. Intrinsically-motivated people always see, and
seek, ways to improve. The strive for improvement is a signature of a growth mindset.
Mastery also includes a sense of competition. Part of performance feedback is keeping score,
and intrinsically-motivated individuals are frequently fiercely competitive. In activities including
sports and business, mastery is not only about individual improvement but also relative
improvement versus competitors. For instance, a retailer that improves its inventory turnover from
3.0 to 5.0 times will remain behind a competitor that goes from 4.0 to 7.0 times during the same
period. Better absolute performance does not seal victory if the competition is improving at an
even faster rate. 17

Purpose—Working for Something Bigger
The final part of intrinsic motivation is purpose, a sense of serving a greater objective. Barry
Schwartz and Kenneth Sharpe, professors at Swarthmore University, refer to Aristotle’s word to
describe purpose or aim: telos. They write, “The telos of teaching is to educate students; the telos
of doctors is to promote health and to relieve suffering; the telos of lawyering is to pursue justice.” 18
Intrinsically-motivated people are not simply going through the motions to reach an end; they
believe that their actions contribute to a greater good. Purpose often comes through as passion.
Most vocational professionals go into their chosen field with a clear sense of telos. Teachers
really do want to educate and doctors want to heal. But in many fields, incentives and goals—
which are meant to encourage good outcomes—ultimately reduce the motivation of the
professionals. Purpose is fragile, and employers have to be careful to foster it. Dan Ariely, a
professor at Duke University who has Ph.D.’s in psychology and business administration,
provides two examples of how to dash a sense of purpose.
The first is an experiment that Ariely conducted along with some collaborators. They pinned up
signs that read, “Get paid to build Legos!” and drew a sample of subjects who were, not

Page 5

Legg Mason Capital Management

surprisingly, Lego fans. All the subjects were offered the same basic deal. They were asked to
construct fighting robots out of 40 Lego pieces, and the researchers offered to pay $2.00 for the
first one, $1.89, for the second one, $1.78 for the third one, and $0.11 for each subsequent robot.
Once the subjects felt that they were done, the researcher paid them. The researchers also made
it clear that they would have to disassemble the robots in order to reuse them.
Here’s where the experiment got interesting. For one-half of the subjects, the researcher took the
completed robot and put it in a box, untouched. For the other half, the researcher disassembled
the robot in front of the subject while he was building the next one. In both cases it was clear that
the Legos would be used again, but one group saw their work preserved while the other saw it
dismantled. Note that the subjects were self-selected to be Lego enthusiasts, and that the
monetary rewards were identical.
When Ariely and his colleagues tallied the results, they found that the group that saw their Legos
preserved built almost 50 percent more robots and earned 25 percent more money than those
who saw their work dismantled. The subjects who saw their Legos dismantled lost their zeal
because the researchers effectively treated their work as meaningless. 19
A shift in norms can also deter purpose. Because humans are inherently social, a set of social
norms has evolved. Social norms encourage day-to-day acts that aid others: helping a friend
move, opening the door for a colleague, donating time to help the less fortunate. Social norms
can include a sense of reciprocity—if I help you, you’ll feel like you should help me—but the
paybacks don’t have to be immediate. Market norms are different. They represent a payment for
service and are cut and dried. Ariely offers examples including wages, prices, and rents. Mixing
social and market norms is tricky and can have a detrimental effect on the sense of purpose.
Ariely describes an experiment where subjects were asked to drag a circle from the left side of
the computer screen into a box on the right side of the screen. The scientists offered one group of
participants $5 to perform the task for five minutes. A second group was offered the sum of only
$0.50 for the same task. And a third group was asked to do the task simply as a favor, with no
remuneration attached.
As you would expect, on average the first group dragged more circles into boxes than the second
group, 159 versus 101. That monetary reward shaped the outcome is not a surprise. But the third
group, without any pay, dragged 168 circles. This group worked harder for nothing than the other
groups did for something, indicating the power of social norms. Since purpose often includes an
element of social norms, dwelling solely on market norms can stymie a sense of purpose.
Ariely’s main point is that if you establish a relationship based in part on social norms, as many
companies attempt to do with customers and employees, you must maintain those norms. A
migration from social to market norms, even if backed by good intentions, can upset intrinsic
motivation. Ariely argues, for example, that the U.S. educational system has seen such a
migration, with results that seem to please no one. 20

Accounting for the Total Engagement of Gamers
The components of intrinsic motivation—autonomy, a sense of mastery, and a feeling of
purpose—explain the total engagement of gamers. Successful games provide elements of all
three components and provide a legitimate model for thinking about how to structure work.
Should you believe that what gamers do is removed from the real world, here’s a challenging
tidbit: Gamers report that all of the 40 skills that O*NET (the primary source of occupational
information) lists as the building blocks of modern jobs are represented in their gamer experience.
Whether real or virtual, the tasks are the same. And so is the motivation. 21
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How Does Compensation Fit with Intrinsic Motivation?
The prior discussion may leave you with the impression that intrinsically-motivated individuals
don’t care about pay. But that is wrong: In a work setting where some market norms apply,
compensation is still very important. There are a few crucial considerations when considering pay
for intrinsically-motivated employees.
Almost all employees have a sense of a level of fair pay. This level establishes a psychological
threshold. Compensation below the level of perceived fair pay leaves employees dissatisfied,
creates anxiety, and erodes loyalty. Once the employer meets the threshold, or pays a little above
it, additional pay does not equate with additional performance. In fact, if pay shifts exclusively to
market norms, performance may suffer. 22
The level of perceived fair pay is not based solely on the economic contribution of the individual,
as you might expect. People are, by and large, quite poor at judging correct absolute values but
are astute about determining relative values. 23 Psychologists call this coherent arbitrariness,
which suggests that individuals are coherent when they compare prices on a relative basis but
arbitrary when those prices are considered versus fundamental value. 24
In determining what wage is fair, employees simply evaluate what their peers make. In a study in
which researchers asked subjects which new employee was happier, the one making $36,000 in
a firm where the average starting salary is $40,000 or the one making $34,000 in a firm where the
average starting salary was $30,000, 80 percent of the respondents said the employee earning
less absolute pay ($34,000 versus $36,000) but higher relative pay (compared to $30,000 and
$40,000) would be happier. 25
This discussion has obvious relevance for CEO pay. There are two theories that might explain the
sharp rise in CEO compensation over the past 30 years. The first is that the market for CEOs is
narrow and highly competitive, so the compensation rise reflects the scarcity of talented CEOs.
An alternative theory is that managers effectively set their own pay by influencing their boards
and using compensation consultants. While the evidence suggests neither theory alone fully
explains the increase, there is little doubt that the idea of relative pay has been instrumental in
swelling CEO compensation. 26
Once they are beyond the threshold of fairness, intrinsically-motivated individuals (which includes
some fierce competitors) sometimes use money as a means of keeping score. This is
predominantly true in realms including investing and gambling, where making or losing money is
the tangible outcome of the activity. Professional poker players are noted for equating their
bankrolls to a scoreboard. Says Chip Reese, one of the world’s top gamblers, “Money is just the
yardstick by which you measure your success. In Monopoly, you try to win all the cash by the end
of the game. It’s the same in poker: you treat chips like play money and don’t think about it until
it’s all over.” 27 Great investors, including Warren Buffett, have a similar attitude. For these
individuals, money has little to do with satisfying material needs but is important as evidence of
excellence.
Pay is important for both intrinsically- and extrinsically-motivated employees. Intrinsicallymotivated individuals must feel that their compensation meets the threshold of fairness, which is a
relative concept. While self-reported surveys suggest that pay is on average only the fifth most
important factor in determining employee satisfaction, empirical studies of pay changes for
algorithmic tasks shows a strong positive correlation (studies in the social sciences based on selfreporting are notoriously suspect). 28 This observation leads to a discussion of how to think about,
and structure, compensation programs.
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Thinking About Pay for All Employees
Proper incentive systems, like most issues in business, are dependent on context. Dan Pink
offers a sensible way to navigate different types of tasks and motivations and shows how to
match rewards to the various outcomes. 29 He starts with a basic question: Is the task mostly
algorithmic or heuristic?
If the task is routine, the challenge is to introduce the elements of intrinsic motivation by allowing
more autonomy, increasing variety, or connecting it to a larger purpose. If there’s no way to make
the task more of a heuristic one, then standard cause and effect rewards apply and have been
shown to work. Pink adds that it is useful to emphasize to the employee why the task is
necessary, acknowledge that it is tedious, and provide the flexibility for people to complete it in
their own way.
If the task is not routine, the key is to foster the conditions that promote intrinsic motivation.
Extrinsic motivators—the “if-then” rewards—tend to fail in this setting, although reaching a
threshold of perceived fair pay is important. Pink recommends offering unexpected and
noncontingent rewards for a job well done, noting that these rewards are most effective if they are
based on praise and feedback (versus money) and if they provide useful information rather than a
means of control. Exhibit 1 shows the desired path in navigating between algorithmic and
heuristic tasks as well as extrinsic and intrinsic motivators.

Intrinsic

Exhibit 1: Setting Up Incentives

Extrinsic

Desired path

Path to avoid

Algorithmic

Heuristic

Source: LMCM analysis.

The Mistakes We Make
While research in psychology and economics provides a path to improving how we think about
and use incentives, change in the corporate world has been slow. Here are some areas where
thinking could improve:
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•

We assume that incentives shape our behavior and environment, but the environment
can shape our incentives. The classic approach is to figure out what goals the
organization wants to achieve, the steps required to meet those goals, and then set up
incentives to take those steps. The embedded assumption is that the incentives drive
behavior that serves a goal.
In reality, the environment can shape incentives. For instance, consider the use of
employee stock options (ESOs) during the 1990s. As the stock market soared in the
decade, the use of options in compensation exploded from tens of billions of grants early
in the decade to more than $100 billion by 2000. The grants from the 1990s provided
executives with huge windfalls, whether they delivered superior or subpar results. 30
The ostensible reason for giving executives more ESO grants was to align their interests
with those of shareholders. But a more accurate point of view is that the swell in options
reflected the bull market. That options grants quickly dried up after the market peaked—
they fell over 60 percent from 2000 to 2003—suggests ESOs were more of a pay-delivery
system than a pay-for-performance program. Further, the bull market and heavy option
grants encouraged executives to focus on the short-term stock price more than ever, in
many cases at the expense of building long-term shareholder value. 31
Another instance of the environment shaping incentives is the story of Howie Hubler, as
told in Michael Lewis’s book, The Big Short. Hubler was a successful and competent
asset-backed bond trader at Morgan Stanley. When the housing and mortgage market
took off, Hubler went along for the ride. First, his group generated spectacular profits—
reportedly one-fifth of the firm’s total—and he himself earned a handsome $25 million in
one year. Hubler then determined that he would be better off managing a hedge fund.
Morgan Stanley didn’t want to let him go, so they allowed him to start a proprietary
trading group within the firm with an incentive structure that would mirror that of a hedge
fund. The booming housing and mortgage market compelled Morgan Stanley to change
Hubler’s incentive structure.
What happened next will go down in Wall Street lore. Hubler put on a derivatives position
that ended up losing Morgan Stanley somewhere around $9 billion, likely the largest loss
on a single trade in history. His bet was that the weakest part of the subprime market
would do poorly but that the highest-rated part would remain largely unscathed. The
gargantuan loss came when the whole market came tumbling down. 32
Look for cases where incentives change as a result of what is going on. Ask whether
those changes promote the conditions for intrinsic motivation, and in particular a sense of
purpose. Be cautious when you sense that changes in incentives work counter to
purpose.

•

Goals can have negative consequences. In many organizations, setting goals and
structuring incentives go hand-in-hand. Virtually all organizations set goals, confirming
the belief that goals lead to improved performance, and link incentives to those goals. 33
Naturally, some goal-setting is good. But there are negative side effects to goals that
leaders often don’t understand or overlook. Here are some examples. 34
Goals encourage individuals to focus and narrow their attention. This creates a problem
when people face important issues that are unrelated to the goal but that are relevant to
the purpose. A well-known example is the work of Daniel Simons and Christopher
Chabris’s work on inattentional blindness. Researchers show a video of two small groups
passing a basketball back and forth. One team has black t-shirts and the other team has
white t-shirts. The subjects have the task of counting the number of passes the team in
white makes. During the video, a woman in a gorilla suit walks into the middle of the
scene, beats her chest, and walks off. Roughly half of the subjects fail to see the gorilla. If
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you have seen the video, go to www.youtube.com and search for “the monkey business
illusion.” See how you do the second time. 35
By narrowing attention, goals can also discourage creativity and exploration. In one
experiment, researchers asked subjects to read a poorly-written draft of a paragraph
promoting a business school and to correct the grammar, improve the content, or to
simply “do your best.” The groups asked to correct grammar or content did their tasks, but
individuals in the “do you best” group were more likely to correct both types of errors. 36
Goals, however well intentioned, may interfere with purpose.
Too many goals can also be problematic. Employees have a difficult time prioritizing and
often default to one or two goals. Good business judgment requires evaluating trade-offs.
But trade-offs are impossible to assess without a single objective—a purpose. That
purpose should be consistent and complementary with the principle of creating long-term
shareholder value.
Goals can lead to unethical behavior. For example, imposing sales goals on employees
without any concern for the process by which they meet those goals invites bad behavior.
Preceding the recent financial crisis, branch managers gave mortgage brokers enormous
volume targets, turned a blind eye to credit standards, and enabled fraudulent document
processing. Not surprisingly, the brokers responded to the extrinsic incentives. 37
Organizations tend to introduce more goals as they grow, largely to promote efficiency.
Some of these goals and their related incentives make sense. But goals also create a
corporate rigidity that inhibits innovation and change. In addition, as organizations grow
the rules become further removed from the original purpose, so employees lose sight of
the organization’s original spirit and intent.
•

Non-financial goals and incentives are poorly aligned with shareholder value. An
increasing number of companies have introduced non-financial goal and incentive
systems, including quality measures, customer satisfaction, and employee turnover.
Executives set these goals in order to improve the performance of the organization.
Research by Christopher Ittner and David Larcker found that most corporations spend
little time reflecting on how those non-financial measures relate to the company’s strategy
or to value creation. 38 Less than one-quarter of the companies they surveyed built and
verified models that showed cause-and-effect relationships between the goal they
selected and the outcome they were seeking. It is always important to ask to what degree
incentives are tethered to legitimate strategic and economic outcomes.

•

Incentives reward luck instead of skill. Many activities have outcomes that are the
product of skill and luck. Examples include sports, gambling, investing, and wide swaths
of business. In these cases, incentives should align with the process by which individuals
make decisions, and not by the outcomes. The objective is to avoid paying, or penalizing,
anyone for randomness. This is especially relevant for incentives based on short-term
outcomes. In many realms, short-term outcomes are mostly the result of randomness.
Equity-based compensation is a good illustration. The rationale for using equity pay is
that it reduces agency costs by putting management in the same boat as shareholders.
The challenge is that the stock market reflects many factors beyond what executives can
control. Contrasting the 1990s with the first decade of the 2000s makes the point. For the
ten years ending in 1997, for example, the total return to shareholders was positive for
each of the 100 largest U.S. companies. 39 So even below-average performing executives
enjoyed huge gains from their stock options.

Page 10

Legg Mason Capital Management

The following decade has produced the opposite pattern. A poor stock market has meant
that executives who delivered superior results earned little from their options. The
vagaries of the stock market overwhelmed the actions of executives. Even though
indexed options effectively wring out randomness, almost no companies use them.
In probabilistic realms, process-oriented incentives encourage correct decisions (and a
good process ultimately leads to a good outcome) and sidestep the mistake of rewarding
individuals for outcomes that are outside of their control.

Conclusion
Most organizations would like to operate near the peak of their potential. They try to hire the best
people, pursue the most attractive strategies, and deliver financial results that meet or beat
expectations. How an organization chooses to motivate its employees is a central ingredient in
that recipe and one that is overlooked or misunderstood.
Over the past few decades, there has been an explosion of research in psychology showing what
motivates people. For now, though, most organizations in business, education, and medicine rely
on extrinsic motivators. While extrinsic motivators work in some situations, they tend to backfire
for employees who are potentially intrinsically motivated. Researchers have identified the
conditions that promote intrinsic motivation, but those conditions are more fragile than the classic
carrots and sticks.
The relevance of extrinsic motivators is also slipping because the nature of work is changing.
Fewer people are needed for algorithmic tasks, and jobs that rely on heuristic tasks are gaining
share. This has created a large mismatch between incentives and tasks.
Ideally, incentive programs for profit-oriented organizations should blend a sense of purpose—
telos—and the objective of creating long-term shareholder value. Academics and businesspeople
who portray purpose and value as mutually exclusive typically fail to understand what the terms
mean. The term shareholder value, in particular, has been co-opted to mean boosting the shortterm stock price when in reality the concept is all about maximizing long-term cash flows. 40
When B.F. Skinner, the famed psychologist, observed his rats doing something unexpected in an
experiment, he was said to scream, “Why don’t you behave? Behave as you ought!” He later
realized that the reward system he had set up was flawed and that what the rats were doing
made sense. Still, lots of managers blame the rat when in fact it is the incentive system that is
flawed. 41
With no abatement in sight for global competition, companies will have to figure out ways to
attract, retain, and motivate employees. Psychologists and economists again have to meet and
recognize that good solutions require the best thinking from each field.
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Incentive Checklist
Here is a brief checklist to help guide the assessment of an organization’s incentive program:
□ Does management combine a sense of purpose with a shareholder-value-friendly approach to
capital allocation?
□ Do financial incentives align with shareholder value creation?
□ Do non-financial incentives serve strategic goals and add value?
□ Have incentives changed to reflect the environment in a way that might create future problems?
□ Does the company create an environment that is conducive to intrinsic motivation by promoting
autonomy, mastery, and purpose?
□ Is the company taking steps to engage all employees, especially those whose jobs primarily
involve heuristic tasks?
□ Are the incentives in the organization narrowing focus or encouraging unethical behavior?
□ If the company promotes social norms with its employees or customers, is it maintaining them?
□ Are the incentives appropriate given the employee’s day-to-day responsibilities?
□ Does the incentive program focus solely on outcomes and hence conflate skill and luck?
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The Coffee Can Approach
Why Doing Less Can Leave You with More
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•

Investors often make changes to their portfolios—with the best of intentions—that do
not add value.

•

These mistakes include reallocation of a portfolio from one asset class to another as
well as switching from one manager to another within an asset class.

•

Analysis through simulation shows that investors would be better off extending the
industry standard three-year window for manager assessment.

Legg Mason Capital Management

Brewing a Profit
Robert Kirby, one of the founders of Capital Guardian Trust, told a story of a couple he worked with
as an investment counselor for about a decade through the mid-1950s. Since wealth preservation
was the primary objective of the client, Kirby followed his firm’s guidelines and bought and sold
investments to make sure that the portfolio was sensible and well-positioned. Kirby worked primarily
with the husband on a portfolio in the wife’s name.
After the husband died suddenly, the wife called to say that she had inherited his estate and was
adding his investment portfolio to hers. Kirby reviewed the man’s portfolio and was amused and
shocked. He was amused to see that the man had piggybacked the firm’s buy recommendations to
his wife. The man purchased about $5,000 of each stock, tossed the certificates into a safe deposit
box, and simply ignored the investments. Kirby called it the “coffee can portfolio” because it
reminded him of a time when it was common for someone to place his valuables in a coffee can
and stick it under his mattress. Since it incurred no transaction or administrative costs, the can’s
value hinged solely on what the owner placed in it.
Kirby was shocked when he saw the value of the man’s portfolio, which greatly exceeded that of his
wife’s. It was an odd mix, to be sure. There were a number of holdings that had sunk to $2,000,
several large positions that exceeded $100,000, and one stock with a value in excess of $800,000.
That jumbo position was the result of a small commitment to a company called Haloid
Photographic, which later changed its name to Xerox.
The lesson that Kirby took from the episode was not that an investor should buy stocks hoping to
find the next Haloid (or Google or Apple). Rather, it was that a portfolio created by acting on only
half of the firm’s recommendations and with negligible costs handily outperformed the portfolio to
3
which Kirby fully attended. Buying undervalued stocks and doing nothing did better than
attempting to navigate the market’s ups and downs. Warren Buffett expressed a similar point when
he said, “Lethargy bordering on sloth remains the cornerstone of our investment style.” 4
Most of us are taught from a young age that effort leads to results. But if you take effort to mean
activity, the lesson doesn’t apply for long-term investors. The message here is simple: investors
often make changes to their portfolios—with the best of intentions—that do not add value. This is as
true for sophisticated institutions as it is for the unsophisticated individual. Doing less can leave you
with more.
We examine two kinds of decisions that are deleterious to long-term results. The first is the
reallocation of the weightings of the portfolio from one asset class to another. The second is the
swapping of active managers within an asset class. The sources of these mistakes include applying
a time horizon that is too short, failing to recognize reversion to the mean, seeking job preservation,
and succumbing to recency bias—the tendency to overweight what has happened in the recent
past.
Most of the studies showing that investors would be better off with less activity rely on
counterfactual analysis—a careful study of what would have been. For example, this approach
would ask, “what would our returns have been had we stuck with money manager A instead of firing
5
A and hiring manager B?” Naturally, the very act of hiring or firing a manager helps determine the
manager’s returns just as the act of increasing or decreasing exposure to an asset class affects its
returns. Inflows for a fund or asset class contribute to positive relative returns and outflows are
linked to negative relative returns. 6 This observation limits counterfactual analysis because the
outcomes are not independent of the actions. But that the returns from activity are poor even after
considering that the buying helps, and selling hurts, returns indicates the degree to which investors
struggle to make good decisions.
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The Asset Allocation Decision: What Have You Done for Me Lately?
Researchers have documented that individual investors earn lower returns than those achieved
through a buy-and-hold strategy. 7 For example, John Bogle, founder of the Vanguard group,
examined the performance of exchange-traded funds (ETFs) for five years through mid-2009 and
found that investors earned annualized returns that were on average 4.5 percentage points lower
than the reported returns of the ETFs they invested in. 8 The reason is the timing of the flows into
and out of the ETFs. The central concept is the distinction between a fund’s return and an investor’s
dollar-weighted return. The fund’s return is simply the compounded annual growth rate in net asset
value per share. The dollar-weighted return considers an investor’s timing. Because investors have
a tendency to buy a fund after it has done well, they miss the upside but suffer from the subsequent
underperformance. Further, they sell after a drop and fail to enjoy the subsequent rebound. 9
The Investment Company Institute maintains excellent records of the investments in and out of
mutual funds. 10 The overall pattern is clear, as Exhibit 1 shows. Investors buy when the market has
done well (see the late 1990s into 2000) and sell when the market has fared poorly (see 2002 and
2008). This analysis does not suggest that all you need is a simple buy-and-hold strategy. Such an
approach would have yielded a negative return for the first decade of the 2000s, for instance. The
analysis does feature the virtue of buying undervalued securities and holding them. 11 Investors are
notoriously poor at doing this. Only time will tell how the massive inflows into bond funds and
exodus from equity funds in 2008 and 2009 will play out, but it’s hard to make the math show that
bonds will do better over the next decade, even adjusted for risk.
Exhibit 1: Equity Funds Flow and Market Results
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Source: Investment Company Institute.

You might reason that the poor asset allocation decisions are to be expected from retail investors,
who lack the training and resources to make better decisions, but that institutional investors would
be immune to such mistakes. However, research shows that institutional plan sponsors, including
retirement plans, unions, endowments, and foundations, also fail to add value when they move from
one asset class to another.
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A recent paper summarized a study of the decisions of plan sponsors controlling thousands of
products and trillions of dollars over a span in excess of 20 years. The authors conclude that,
“Portfolios of products to which they allocate money underperform compared with the products from
which assets are withdrawn.” In other words, the plan sponsors would have been better off in the
aggregate had they done nothing. The exception to the general pattern was global fixed income
investors. (See Exhibit 2.) The researchers estimate that plan sponsors had forgone over $170
billion in value through their purchases and sales of products, a sizeable sum even considering the
size of the asset base. 12
The authors show that asset allocation was not the only source of the value slippage. In fact, asset
allocation represented only about one-third of the relative underperformance of assets getting
inflows versus those seeing outflows. The other two-thirds was attributable to what the authors call
“product selection,” which reflects how well investors pick individual managers.
Exhibit 2: Post-Flow Performance of Flow-Weighted Portfolios (3-Year Annualized)
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Source: From Table 5 in Scott D. Stewart, CFA, John J. Neumann, Christopher R. Knittel, and Jeffrey Heisler, CFA, “Absence of Value: An Analysis of
Investment Allocation Decisions by Institutional Plan Sponsors,” Financial Analysts Journal, Vol. 65, No. 6, November/December 2009, 45.

Manager Selection: If You’re Hot, You’ll Soon Be Not
Investors have a tendency to allocate capital to funds that have done well in the recent past.
Andrea Frazzini and Owen Lamont, professors of finance, call the predictable propensity of
investors to lower their realized returns through reallocation decisions the “dumb money” effect. 13
The researchers quantified the effect by comparing the realized returns to the returns for a portfolio
assuming the investor had stayed put. This counterfactual analysis shows that activity costs
investors over one percentage point a year in returns, which when added to the fees from active
management, contribute to the overall underperformance of investors versus their benchmarks.
Research shows that investors in hedge funds also earn dollar-weighted returns that are much
lower than buy-and-hold returns. 14
Just as with allocation decisions between asset classes, institutions struggle to allocate funds to
managers fruitfully. Professors Amit Goyal and Sunil Wahal did a careful analysis of the selection
and termination moves of 3,400 plan sponsors, reflecting over 9,600 distinct decisions. They
concluded that the moves of the plan sponsors did not add value. For example, the managers
whom the sponsors hire recently outperformed the market and the managers whom they fire have
underperformed on average (although the termination decisions are complex). But “the
performance of the fired firms exceeds that of the hired firms” in subsequent periods. 15
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Sunil and Wahal ask why plan sponsors make decisions that look poor in retrospect. They first
suggest hubris, an unfounded belief among plan sponsors that they can hire and fire successfully.
My experience suggests that few plan sponsors operate with much hubris. They call the second
explanation “job preservation.” The idea is that plan sponsors have to show some hiring and firing
activity in order to demonstrate that they are doing something of value. Lethargy bordering on sloth
is much more likely to frustrate an investment committee than impress it. This raises a crucial
question of how patient a chief investment officer (CIO) of a plan sponsor should be when
evaluating the returns of an investment manager.
The standard evaluation period in the investment industry appears to be about three years, a
seemingly sensible amount of time given the tenure of most CIOs. Yet some research methods
claim that you need well in excess of a decade of results to confidently conclude that a manager
16
has skill (i.e., a confidence interval of 95 percent). A time horizon that long is impractical. The
issue is whether CIOs are too patient, too impatient, or about right.
David Donoho, Robert Crenian, and Matthew Scanlan address this question in a recent paper. 17
Rather then scouring historical results, they did simulations using set assumptions. This approach
allowed them to evaluate the results that the various investment time horizons and simulations
produced.
Their setup had a group of 1,000 investment managers, 10 percent of whom the researchers
endowed with skill. They specified skill through the Sharpe ratio, a measure of return per unit of
risk, and designated high ratios for the skillful managers. 18 They also created a population of CIOs
who had hiring and firing algorithms that reflected their personalities. (See Exhibit 3.) They varied
the parameters and ran each simulation 1,000 times.
Exhibit 3: Chief Investment Officer Personalities and Their Decision-Making Algorithms
Investor personality
Ruthless Short-Term
Forgiving Short-Term
Watchful Long-Term
Loyal Long-Term
Buy and Hold

Selection Rule
One Year Top 10%
One Year Top 10%
Five Years Top 10%
Five Years Top 10%
Five Years Top 10%

Firing Rule
Drawdown 10%
Drawdown 10%
One Year Bottom 10%
Five Year Bottom 10%
Never

Rehiring Rule
Never
New High
One Year Top 10%
One Year Top 10%
Not Applicable

Source: David L. Donoho, Robert A. Crenian, and Matthew H. Scanlan, “Is Patience a Virtue? The Unsentimental Case for the Long View in Evaluating
Returns,” The Journal of Portfolio Management, Fall 2010, 114.

Their research revealed at least three important points. The first is that the simulated results for
skillful managers, defined as a Sharpe ratio of 0.5, showed wide variation for a five-year simulation.
This is a natural consequence of variation, but underscores that skillful managers will have periods
of underperformance. As the authors stress, there’s a big difference between the expected Sharpe
ratio and the realized Sharpe ratio. The realized ratio does surface for a large sample of funds, or
for a single fund over a long period of time, but individual funds do see large divergences between
expected and realized Sharpe ratios over multi-year periods.
The second point is that it is difficult to sort skill and luck through short-term results, even when a
subset of managers is skillful. For example, only 35 of the 100 skilled managers show up in the top
decile based on one-year results. Even if you expand the horizon to ten years, less than one-half of
the skillful managers end up in the top decile. Said differently, a majority of top decile funds are
there as the result of luck. So while long-term results are a very good indicator of skill—the
probability that a top decile fund over ten years is skillful is vastly higher than the probability that it is
lucky—results reflect a large dose of randomness. And this is in a simulated world where we know
that 10 percent of the fund managers are skillful.
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The final point is investors who employ patient, long-term decision rules outperform investors who
use short-term rules. Exhibit 4 shows the annualized returns for short-term, long-term, and buy-andhold investors over a ten-year span. 19 The authors write, “these simulated investment scenarios
show that the selection rules of long-term investors yielded the highest annualized returns, lowest
manager turnover rates, and highest proportion of time being invested in skilled managers.” The
authors conclude that, “the most profitable degree of patience is very different from that found in
current industry practice.” 20
Exhibit 4: Short-Termers Get Short Shrift and Watchful Long-Term Investors Do Best
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Source: David L. Donoho, Robert A. Crenian, and Matthew H. Scanlan, “Is Patience a Virtue? The Unsentimental Case for the Long View in Evaluating
Returns,” The Journal of Portfolio Management, Fall 2010, 115.

Conclusion
On a continuum of skill and luck, with pure skill on one side and pure luck on the other, investing
sits a lot closer to the luck side than the skill side. This should not be too surprising considering
investing is a very competitive business that employs substantial resources and has relatively low
barriers to entry. Still, there is evidence of skillful investment managers, even if they do not
represent one-tenth of the population. 21 A reasonable interpretation of the deleterious effect of
activity is that it reflects costly randomness chasing. There are three main lessons for long-term
investors:
•
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Watch out for reversion to the mean. Nearly all professional investors believe they are
familiar with the concept of reversion to the mean, but the aggregate results show that they
don’t behave as if they do. Reversion to the mean says that an extreme outcome will be
followed by an outcome that has an expected value closer to the mean. For example, if
returns from the stock market over a few years have been substantially below the historical
average, it is reasonable to expect that future returns will be closer to the average. Yet this
is in contrast to how investors behave. Above-average returns attract more capital and poor
returns lead to withdrawals (see Exhibit 1). Consider carefully the distribution of outcomes
for the system you are dealing with and make sure that you explicitly consider reversion to
the mean in your decisions.
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•

Just doing my job. As noted earlier, doing nothing—especially in the face of poor short-term
results—does not sit well with most investment committees. Since activity and results are
correlated in most fields, most people believe they are correlated in the world of investing,
too. Here again, the aggregate data show that activity tends to diminish, not enhance, longterm results. It is the rare organization or committee that can debate the issues and resolve
to do nothing. The antidote to acting for the sake of acting is to constantly include
counterfactuals as part of your feedback (i.e., what would have been) and to be openminded about doing nothing in certain situations.

•

Recency bias. Humans are natural pattern seekers. As a result, when something is going
up, we expect it to continue going up. When it’s going down, we expect it to continue going
down. This strong tendency to overweight recent events and extrapolate them into the
future is one of the main reasons we fail to heed the lessons from reversion to the mean.
To deal with this bias, step back and make sure you are considering a larger set of
instances. One particularly effective technique is adopting the outside view—a careful
22
consideration of what happened to others when they were in the same situation.

The balance of evidence shows that long-term investors engage in activity, including switching
between asset classes and from manager to manager, that does not add value. While investors
certainly act in the belief that they will enhance their long-term returns, psychological forces cause
them to make the wrong decisions.

Past performance is no guarantee of future results. All investments involve risk, including
possible loss of principal.
The views expressed are those of the author as of March 25, 2011 and are subject to change
based on market and other conditions. These views may differ from the views of other authors,
portfolio managers or the firm as a whole, and they are not intended to be a forecast of future
events, a guarantee of future results, or investment advice. Forecasts and model results are
inherently limited and should not be relied upon as indicators of future performance. Investors
should not use this information as the sole basis for investment decisions.
Any statistics have been obtained from sources the author believed to be reliable, but the accuracy
and completeness of the information cannot be guaranteed. The information provided in this
commentary should not be considered a recommendation by Legg Mason Capital Management or
any of its affiliates to purchase or sell any security.
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Steve Forbes - Michael Mauboussin Interview
July 11, 2011

Steve Forbes: Michael, good to have you
with us. Before we begin the interview:
Investors Think Twice, great book.
Especially chapter 8, “Sorting Luck From
Skill,” which we'll get to in a moment and
will be the basis of a new book yet to come.
Three numbers: 9, 7.5 and 6. You've made
the point the S&P averages, say, about 9%
growth. Mutual funds maybe 7.5%.
Individuals, even if they invest in mutual
funds, 5.5% to 6%. What is going on here?
Michael Mauboussin: Yeah, Steve, those are
the most probably depressing statistics in all of
investing, right? As you point out, 9% is what
the market does over the long term. 7.5% is
what mutual funds earn, and the difference is
primarily fees that mutual fund managers
charge. But that we could probably live with
because, on balance, the only way to get
excess returns is through active management.
The most depressing one is the bottom one,
right? Which is what investors earn, which is
typically about 60% to 70% of the market's
returns. And you say, ‘Well, why are they
doing so much worse than mutual funds?”
Because they're probably investing in mutual
funds.
And the answer is: Timing. Or I should say,
bad timing. That is, most individuals tend to
buy when things have done well and sell when
things have done poorly. So they miss out on
the subsequent rises when they sell, and of
course the subsequent reversals when things
have done very well in the past. They buy
high and sell low instead of what you're
supposed to do.
Forbes: That gets to a paradox, by the way,
of mutual funds – that is, people who are in
load funds tend to do better than those in
no loads. Why? Even though they're
getting shafted by high fees, they don't
move their money as much, precisely
because they do know they're going to pay a
penalty.
Mauboussin: Exactly right.
The American Ethic

Forbes: Now, you said the word
"individuals," but you also make the point
institutional investors are prey to this. That
they leave – you've calculated or others
have calculated – $170 billion. They have a
short-term time horizon, by your likes,
three years. And you say one third of the
relative underperformance is asset
allocation and two thirds is individual
managers.
Mauboussin: Also a crucial point. So you
could understand why mom and pop mutual
funds maybe would do poorly, but this
pervades institutions as well. And it's
interesting. The American ethic, or probably
Western ethic, is hard work equates to better
outcomes. So doing things tends to be a good
thing.
That's not always true in the world of
investing. I think many managers or
endowments and pension funds feel like
moving money around is a really crucial way
to improve the performance. But again, their
timing tends to be very poor. You cited that
number, $170 billion. Researchers studied this
that they left, well, the opportunity cost in
effect was $170 billion. Now, the base is still
trillions, but it's not an insubstantial sum of
money that they're leaving on the table. So,
yes, our time horizons tend to be too short, and
we've got this sense of activity equating to
results, which in the world of investing simply
doesn't work.
Forbes: So the hot hand. In other words, a
manager who does well will get the job; a
manager who underperforms will lose the
job, even though the underperformer may
come back. How do investors learn to
accept the fact even skilled managers – and
we'll get to skill in a moment – have periods
of underperformance?
Mauboussin: Right.
Forbes: A baseball team is going to have a
period where it's not going to do well.
Mauboussin: Exactly. I love talking with
sports metaphors. The hot hand, by the way –
most sports fans and certainly athletes believe
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in the notion of a hot hand. That is, if you've
done well recently, you've made your recent
shot, you'll make the next one with a higher
probability. Where the inverse, of course, is
where if you've missed it, you're going to miss
with a higher probability.
But statisticians have poured over this for a
number of years, and I think, at best, there's
little evidence for the hot hand. The problem
is, though, we still act as if it occurs. And to
your point, there was a really fascinating
study. It was over 3,000 plan sponsors – these
are endowment funds and pension funds, the
folks that are doing this for a living.
Forbes: They're supposed to know what
they're doing.
Mauboussin: They're supposed to know what
they're doing. And what they did is they
typically hired folks that had outperformed the
market recently. And they fired them for a
bunch of reasons, but the number one reason
they fired them is they had underperformed
their benchmarks recently. And to wit, of
course, the next 24 months, the folks that they
fired did better than the folks that they hired.
So had they simply sat on their hands, they
would have been better off.

Forbes: Now, one can understand
individuals being prey to their emotions.
But why this short-term time horizon
among institutional managers. And is it
getting worse, not better?
Mauboussin: That's a tough one to answer. I
think that the typical horizon – and there's
been academic research on this as well – is
about three years. So an institutional manager
will say, "I'll give my money manager about
three years." But it turns out, that is too short
a period of time.
And, by the way, three years sounds totally
sensible, especially in the career path of a
chief investment officer of one of these funds.
But it is too short for many, many strategies.
So whether it's getting worse or better, I think
there are debates on both sides. I think the
general sense is that there's more shorttermism in the world today, both at
corporations and at money managers, than
we've seen in the past. Although I think if you
go back in history, in almost any decade there
was lamenting about short-termism. So the
complaint itself is not new, but certainly it
seems to be continuing.
Investing Is More Luck Than Skill

So that is the message of the hot hand. And
it’s mean reversion as well; when things have
done very well in a mean reverting system, be
cautious, because the most likely next move is
down. And when they've done poorly, the next
likely move is up.

Forbes: Now, we get to something that'll
make a headline, but you've got to explain
this. You say that in investing there is more
luck than skill, which will have all
professionals ready to strangle you. We will
protect you.

Boy, the Boston Red Sox; people don't like
talking about that in New York, but the Boston
Red Sox are a great case. They started off the
season I think 0-6, and I think at one point
were 2-10.

Mauboussin: Right. Well, thank you, first of
all. But in the sense, it's almost a compliment,
not something that's so negative. And here's
one of the ways I will explain this: The first
thing I would like to say is you can think about
any activity in life as having a continuum from
pure skill and no luck to pure luck and no
skill.

Forbes: 2-10, yeah.
Mauboussin: But of course now, at least at this
moment, they’re leading the American League
East. So short time periods in mean reversion
series can be very misleading.
Time Horizons Are Too Short

Forbes: Pure luck being the slot machine.
Mauboussin: Yes.
Forbes: And pure skill?
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Mauboussin: That would be if we go play a
chess match or we play tennis or run a race –
the better fellow is going to probably win,
will win. And then slots as you point out,
lottery, these things are pure luck. And almost
everything in life is somewhere in the middle
of these two extremes. The question is:
Where does it lie?
Now, there's a really interesting idea called the
“paradox of skill.” And what that says is
when people compete with one another, the
more skillful they are the more uniform their
results become – the more luck becomes
important. This is another way of saying the
efficient market hypothesis, which is if it's a
very competitive world out there – there are
low barriers to entry, everybody's got the same
information, the same computers and reading
the same academic research – it's going to be
very, very competitive. And then luck is going
to become very important.
Forbes: You use your sports analogy: Ted
Williams, .406, 1941.
Mauboussin: Right.
Forbes: They've wondered why no one in
baseball has hit .406 or broken .400 since
then, and the point has been made, and you
and others have cited it: Playing is much
more skillful today than it was then.
Mauboussin: Exactly. So here's the way to
explain Ted Williams, perhaps. You think
about batting averages – it's a sort of normal
distribution, right? The mean is about .260
when pitchers are hitting, about .260 with a
standard deviation. In 1941, the standard
deviation of batting average was about 31%.
So Ted Williams, I don't know what that
comes out to, about a five standard deviation
event. He was, obviously, extremely,
extremely good. What's happened in the
subsequent period is that standard deviation
has come down.
So, if Ted Williams had the same standard
deviation performance today, he would hit
about .385. Which would still be off the
charts, but it would be under 400. So why are
there no 400 hitters today? It's not because, as

you point out, players are worse. In fact,
indeed, almost by any measure they're going
to be better. It's because the standard
deviation of performance has narrowed and
hence no one can get to that extreme
performance.
By the way, there's a way to test that in other
realms as well, and that would be things where
there is no luck – running races, swimming
races. And what we've seen consistently is the
times are collapsing. The difference between
gold, silver, and bronze is much narrower
today than it was a generation, two, or three
ago. So that's the prediction of the paradox of
skill, and you can see that in all the numbers
as well.
Forbes: Now, when you look at a manager,
you make the point, “Three years: No.”
Five years, maybe, ten years, yet research
shows that ten years ain't going to predict
the next ten years. So what's an investor to
do? How is an investor to find real skill or
just luck with a hot hand?
Mauboussin: Another great question. First, I
should say, for investing, we always talk about
years, which is natural. One, three, five, ten
years. But, in fact, what you're really trying to
do is gather the sample size. So how many
decisions that manager is making. So there
are some strategies, if it's generating lots of
decisions or trades, you can evaluate it in a
fairly short period of time. But for, for
example, a long-only mutual fund manager
who's not making that many decisions, then
you really do need to extend the time horizon.
But the essential answer to that is to focus on
process, not outcome. And by the way, this is
another thing; I think broadly speaking our
society has gotten very outcome focused. I'm
just going to give you a trivial example.
Let's say we're playing blackjack in Las Vegas
and the dealer deals you a 17, what should you
do in that situation? Well, you could ask for a
hit, he could flip a four, and you can make
your hand.
Forbes: 17 or over, stick with it.
Mauboussin: Exactly.
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Forbes: Under 17, go with the hit.
Mauboussin: Well, that’s the rule, right? But
that would have been a bad process, but an
excellent outcome for you, right? What we
really want to focus on is the process: That
you're making those good decisions. Of
course, standard blackjack strategy tells you
what to do to maximize your probabilities of
success.
So to me, it's focusing on the process. And for
investing, that process typically boils down to
three specific things: One is a focus on the
analytical process of that manager. The second
would be the focus on the behavioral aspects,
psychological. And the third, I would say,
would be organizational – are there constraints
within the organization that impede that
manager's ability to perform?
So How Do We Find Skill?
Forbes: How does an investor cope with
what you just said?
Mauboussin: Right.
Forbes: I mean, what, let's go down that list.
Take the first one on process.
Mauboussin: Analytical.
Forbes: Is this how they find value versus
running the business? Walk us through.
Mauboussin: Let me first say that for the
average investor, if he or she is interested in
doing this, it takes a lot of work to really sort
out what managers are doing. If you're not
interested in doing that, or not compelled to do
that, indexing makes an enormous amount of
sense. For average people, indexing is a
logical strategy. But if you want to roll up
your sleeves a little bit, here's how I might
think about that.
For analytical, I would look for two things:
The first is always looking for what we would
call an edge. And an edge means that there's a
difference between the fundamentals and the
expectations.

Let me bring in another metaphor here to
make that a little clearer, and it's not too far
afield.
That would be horse racing. So you go to the
horse race and there are odds on the tote
board. That is the expectation of the
performance of the horse. And then there's
fundamentals: How fast that horse is going to
run. Now, if you studied tens of thousands of
horse races, it turns out the markets are pretty
efficient. The ordinal finishes of the horses,
first, second, third, as predicted by the odds, is
pretty much what happens. But from time to
time, we know, there are mis-pricings. There
are odds on the tote board that just don't well
describe how that horse is likely to run. And
that's what the sharp handicappers are after.
Bring that over to the world of investing, and
that's the same thing. We don't have odds on
the tote board, but we have something called
the stock price. So we reverse engineer the
expectations built into that price. We say,
“What has to happen for that to make sense?”
And then we look at how the fundamentals are
likely to unfold. It's a probabilistic exercise.
That would be the first piece. The second
piece, analytically, is bet size, which is once
you have an edge, how much do you bet in
your portfolio? That's a second key
component which is often overlooked.
Looking For An Edge
Forbes: Now, so how do you define value?
How do you get the edge? Or is this one of
those situations where there are various
ways you can get value, the key is just to
stick to the discipline?
Mauboussin: Well, I teach at Columbia
Business School, so I have to come back with
a classic Ben Graham kind of answer to this.
Value, to me, is the present value of future
cash flows, which would be relevant for any
financial asset – present value of future cash
flows.
Value would be buying something for
substantially less than what it’s worth, based
on that stream of cash flows. It's as simple as
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that. And the margin of safety, of course,
reflects the distance –
Forbes: How do you know what the cash
flows are going to be?
Mauboussin: You don't. It's probabilistic, so
you don't know what the cash flows are. So
this is what I would say: An expectations
approach which would take three steps. Step
number one is to say “Here's the stock price,
let me reverse engineer what has to happen for
that stock price to make sense.”
Let me just pick an example. No
recommendation, but Cisco, say, is at $14 a
share. What has to happen for its financial
performance to make sense? The second thing
I'll do is try to do some research and analysis
of the financial and strategic characteristics of
that company and say, “Are they likely to do
better or worse than what the market implies?”
And then, third and finally, I can make the
decision to buy, to sell, or to do nothing,
which in many cases is the right answer. So
figure out what's built in, figure out what's
likely to happen, and then it becomes almost
an over-under, versus saying I know precisely
what those cash flows will be in the future.

there's no luck, there's really very little mean
reversion. But if there's any contribution of
luck and skill together, you're going to get
mean reversion.
The question then becomes: What mean?
And to your point, what happens is the skill;
the degree of skill defines where our means
are set. So that's if there's a high-skill player,
they may come down a bit from very good
peaks, but they won't go all the way back to
the average of the broader population.
I think you alluded to this metaphor of height,
but that's a good way to think about this. So
what we know in mean reversion in height is
tall parents will tend to have tall children, but
not quite as tall as them. So you don't expect
them to go all the way down to the average of
the height of all populations, but rather, to
something below their parents and in between
those two things. So that's a good example of
how to think about that. But mean reversion is
a very, very powerful force in investing and
something that our minds are not good at
getting wrapped around. So it's crucial for
people to understand what it really means and
doesn't mean.
Forbes: So even Warren Buffett can have a
cold hand?

Mean Revision Does Not Mean Mediocrity
Forbes: So let's get back, again, to looking
at managers, skill versus luck, and
reversion to the mean. You point out
reversion to the mean does not mean
mediocrity.
Mauboussin: Right.
Forbes: Explain that – that it's if you
traditionally do well, there are going to be
times when you do less well, but you're still
going to be taller than the other person.
Mauboussin: Exactly. So there are a couple
important ideas here. First is that, systems that
are all skill don't really revert to the mean at
all, right? So, in other words, if we ran a
running race, maybe one of us would get
fatigued, but if we ran a running race five
times in a row, basically, the faster fellow is
going to win every single time. So when

Mauboussin: Yeah, folks like Warren Buffett
not only can have a cold hand, he will have a
cold hand – and by the way, just to clarify on
this, I would not say that investing is all luck.
There have been some academics that have
made that case. I'm just saying it's toward the
luck side of the continuum. But I think there's
evidence, and we've seen it in a number of
different ways to prove it, that there is skill in
investing.
Forbes: So in terms of, again, the investor
evaluating the manager. Since we know
three years, five years may not do justice,
focusing on the process, you have to have
faith that they know how to pick the value
stocks.
Mauboussin: Exactly. And you're just saying,
“Which poker player would I like to back?”
or, “Which blackjack player would I like to
back?” How would you think about that?
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You might look at how they've done in recent
tournaments. But the most likely approach that
would make sense is to look how they think
about the problems. Do they understand the
mathematics? Do they understand the
psychology?
The same applies for investing. There are
behavioral aspects as well – a lot of it has to
do with psychological make-up. Are they
aware of sort of the latest findings in
behavioral psychology and how that applies to
the world of investing? And then there are a
lot of organizational pressures as well. There
are a lot of money manager firms that they'd
be more content to sort of stay with the pack,
sort of do what everybody else is doing versus
being too extreme in one way or another.
And that, of course, is going to mean almost
by definition your results will be more toward
average, and when you're charging fees to do
that, that's unlikely to lead to very satisfactory
results in the long haul.

following all of the firm's advice for buying
and selling.
So he was very meticulous in making sure that
they did all the right things. It turns out he
was placing the orders through the husband.
Every buy recommendation he'd take $5,000,
buy the stock, and chuck the stock certificate
into a vault – never paid any attention to it.
And unfortunately, the husband passes away
and the wife says we’re going to converge
this. And when Bob looked at the husband's
account, he was both appalled and he was
shocked.
He was shocked first, because he had followed
all the recommendations only on the buy side.
But he was appalled to see that the account
had risen to much greater value than his wife's.
So basically doing nothing, paying no
attention to it, had built a lot more value. And
it turns out there was one company in
particular that did extremely well in there
Forbes: Xerox.

The Coffee Can Approach
Forbes: In one of your papers, you cite the
story of a fellow who managed his own
money and also managing his wife's money.
With his wife's money, he took the very
cautious approach of following the
recommendations of the firm, and with him,
he just in effect, as you put it, threw it in the
coffee can. Bought something and just
forgot about it. Turns out, the coffee can
approach vastly exceeded the very sensible
approach of buy, sell, follow
recommendations. Again, explain how that
unfolds.

Mauboussin: A company called Xerox, which
in the day was a really hot stock. So the idea
is, not recommending that people go out and
find the next Apple or Google or whatever it
is, but rather to say that buying things cheap
and just holding them – and by the way, that's
classic Warren Buffett, right? He's got these
great lines about sitting around and doing
nothing is kind of our investment strategy. If
we buy them right, the businesses create value,
and over time they'll compound and create a
lot of wealth. So I think that is the major
message: Often we make moves to try to
improve our stead, and in fact, we detract from
our position.

Mauboussin: Yeah, isn't that just a wonderful
story? People now have been very down on
the idea of buy and hold, especially since
we've had roughly a decade of flat stock price
performance. But it's really not buy and hold
that matters. It's buy cheap and hold.

Forbes: So what's an investor to do? You
are, in effect, saying indexing – even though
indexing has its problems because it rides
with the winners and underplays the losers.

And I think that story really illustrates that
point. The fellow you're talking about is Bob
Kirby, who is one of the founders of Capital
Guardian out in California. And to your point,
he was running the wife's portfolio and he was

Mauboussin: Yeah, so I would say that much
of this is idiosyncratic. Different people have
to do different things, but by and large, people
should certainly save as much as they possibly
can and they should have some percentage of
it in the stock market. I think indexing does
make a lot of sense, basic indexing – and
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obviously diversified now, increasingly
globally as well. And that, for most people,
will be fine. But, again, the only way to
generate returns above the benchmark is to
have active management.
And the only way to do that is to find
managers who themselves are making very
good decisions that over time will play out
well. So for those individuals that are
motivated, I would try to use that template of
saying, “Are they making good analytical
decisions? “Are they making good behavioral
decisions?” And, “Is their organization
conducive to them doing well over time?”
And if those things click into place, then you
probably allocate some percentage of your
portfolio to those kinds of folks. It's just like
saying, “Hey, I'm going to bankroll a guy
playing poker, he or she may not win every
single night, but if their process is good, over
time they should do fine.”
Older Investors
Forbes: Now, what's an older investor to
do? Take somebody who's 60. What would
you recommend? I mean, with all the
caveats, you know, depending on the
person, blah, blah, blah, but the tendency
for older investors is to say go more short
term. Yet we now know, given a little luck,
it’s probably going to be around another 20,
25 years.
Mauboussin: Yeah, I heard once Jim Grant –
have you heard him talk about it? He said,
"Roll back the calendar 30 years, and that's
your best advice. Go back to being 30." It's a
very difficult spot, I think, for many older
investors.
I guess one of the things I would probably
look to is the equity markets, but in particular,
high-dividend-yielding stocks. I think that's
one part of the market. The market itself
doesn't seem to have onerous valuations,
certainly in my view, and high-dividendpaying stocks may be one of the ways to
generate that income, have relative safety. Of
course the market always has its vagaries, but
that might be one strategy that would make

sense. It's very, very difficult, certainly, with
fixed income instruments.
The yields that we're seeing today with the 10year Treasury Note below 3%, there's just not
a lot of yield out there for folks that are
looking for shorter time horizons.
Still A Blue-Chip Market?
Forbes: Now, a question on the market
today. You still think this is a market for
big capitalization stocks, dividend-yielding
stocks? Hear a lot of that. Is there a
consensus emerging that should make us
cautious?
Mauboussin: Exactly. I think there's been a
consensus about this that's made us cautious
for some time. Yeah, it's very difficult to
know, right? One of the things I know by
studying expert performance is no one really
does know what's going to happen. But you
can start to say things or look at things
probabilistically. And I would just say that
given prevailing interest rates, given the
implied equity risk premium, given the
performance of a lot of these companies and
their cash positions, they still do look to be
attractive values.
I would be encouraged if more companies
chose to be more systematic in returning cash
to shareholders, either via dividends or share
repurchases. I think they've been slow to do
that, in part because they're still cautious out
there.
But we're seeing some positive signs. I mean,
if you believe the earnings consensus numbers
for 2012, we're under 13 times earnings. We're
seeing the M&A market here pick up. The
economy is improving. It will always have
fits and starts, but it seems like the general
trend is okay. So it seems to me a fairly
constructive backdrop, but as always, who
knows the answer?
Forbes: So what you seem to be saying is if
you feel good, don't; if you feel bad, do it.
Mauboussin: That's usually right. And
Warren Buffett's got a pithier way of saying
that, which is, "Be fearful when others are
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greedy, and greedy when others are fearful."
And it's very, very difficult to do in terms of
our own human emotions. But that really is the
idea. When everyone's despondent, it's time to
load up the truck. And when everyone's
feeling very good about things, it is time to be
cautious or selling.

Forbes: This leads also, doing my job, into
what you call recency bias, which is another
way of saying rear-view mirror investing.
Mauboussin: That's right.
What About Institutions?

So that is right. And I think my sense is when
I go talk to people, they've really had it with,
certainly, the U.S. stock market. They've had
it. It's been a dismal decade and people have a
hard time seeing brighter days ahead. But one
of the lessons from mean reversion, by the
way, is it would say that after having suffered
a ten-year poor period – and by the way, it's
one of the worst ten years we've had in the last
150 years – we do tend to mean revert back
up. Which would give you expected returns
from the market of 7% or 8% over the next
decade. Which is not shooting the lights out,
but it would be a lot better than what we've
been through.
Forbes: So in conclusion, give us your three
main lessons.
Reversion to the mean.
Mauboussin: Sounds like you might have them
better than I do.
Forbes: All right, reversion to the mean.
And as you just said, dismal decade doesn't
mean the next couple of decades are going
to be dismal. Doing my job – call it the
Steinbrenner principle. Bad start doesn't
mean the Yankees are going to have a bad
season.
Mauboussin: That's right, yeah. So mean
reversion is just a very big idea that's very
hard to implement mostly for psychological
reasons. By the way, you see this in sports all
the time. People get very caught up in shortterm statistics that don't really reveal the
ultimate system.

Forbes: How do you advise institutional
investors – especially a CIO who knows that
even though he shouldn't be judged on the
last game, he is going to be judged on the
last game – to get a more sensible horizon?
Mauboussin: It's a very hard thing to do. By
the way, I've also studied and written about
investment committees. Investment
committees aren't going to let you off the hook
easily on that as well. I mean, the key is to
always say, ‘What are the facts before us
today?”
We always work with incomplete information
in markets and say, “What were the facts, what
behaviors do the facts dictate?” Your point is
exactly right. The recency bias or the
rearview mirror phenomenon is extremely
powerful for all humans. What's happened
recently, we tend to extrapolate as to what's
going to happen in the near term. And so an
ability to try to separate yourself from that
every day in a sense is brand new. Every day
we say, “What facts do we have before us,
what information do we have?” And try to
make the best decision possible.
Forbes: So even if you pick good value,
cheap can become cheaper.
Mauboussin: Cheap can become cheaper, and
in that case, by the way, time can often be on
your side – you can buy more of that, in that
case, if you believe that nothing else has
changed. But patience is the key issue, and it's
very difficult to do in this day and age. But
that's how the great investors have made lots
of money over the years.

And that's very important for the world of
investing. You have to take a step back and
say, "What does the long-term look like?
What do the structural trends look like?” And
see where you stand relative to those basic
trends and try to take advantage of them.
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