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Seeking Portfolio Manager Skill 
 
Active Share and Tracking Error as a Means to Anticipate Alpha1 
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Source: Antti Petajisto, “Active Share and Mutual Fund Performance,” Working Paper, December 15, 2010. 
 
 
 
 
 
• There is a logical case for active management, but the key challenge is 

identifying above-average portfolio managers ahead of time. 
 
• Most statistics in the investment industry and corporate America fail the 

dual test of reliability and validity.  
 
• Active share and tracking error are both reliable statistics, and research 

shows that funds with high active share and moderate tracking error 
deliver excess returns on average. 

 
• The long-term trend has been toward lower active share, which makes it 

difficult for mutual funds to generate sufficient gross returns to offset fees.      
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Equity markets are generally considered to be informationally efficient, which means that all 
relevant information is impounded in prices. Because it is difficult for an active manager to 
generate returns in excess of that of the market after an adjustment for risk, a common 
prescription is to turn to passive management in the form of index funds. This is a sensible 
approach for many investors. But the case for passive management has logical limits. For 
example, in economics there is an idea called the macro consistency test, which asks, “Would 
this approach work if everyone pursued it?” The answer for passive investing is no. Some 
percentage of investors must be active in order to ensure that information is translated into prices. 
Indeed, recent research shows that active management enhances, and passive management 
reduces, the informational efficiency of stock prices.2  
 
In 1980, a pair of economists, Sanford Grossman and Joseph Stiglitz, wrote a seminal paper 
called, “On the Impossibility of Informationally Efficient Markets.” 3 Their basic argument is that 
there is a cost to making sure that prices properly reflect information. If there is no return for 
obtaining and trading on information, there is no economic incentive to do so. They propose that 
“those who do expend resources to obtain information do receive compensation” in the form of 
excess returns. In-depth studies show that active managers do indeed generate gross returns in 
excess of those of the market.4 However, those returns are less than the fees that managers 
charge. Careful studies of active management also reveal differential skill—that is, luck alone 
does not explain the results in investment management and a small percentage of managers 
deliver positive excess returns after all costs.5   
 
Of course the challenge is to identify skillful managers ex ante. There are two major approaches 
to assessing manager skill.6 The first relies on an analysis of prior returns. The effectiveness of 
this approach relies on extracting useful information about skill by considering a sufficiently long 
time period and by controlling for various factors, including the types of risks the manager has 
assumed and the systematic versus idiosyncratic risk exposure. Returns-based assessments 
rarely make sufficient and appropriate adjustments to distill skill from the reported results. Further, 
simulations show that even skillful managers—those endowed with an attractive ex-ante Sharpe 
ratio—can deliver poor returns for years as a consequence of luck.7 In other words, even skillful 
managers won’t always beat their benchmarks and unskillful managers can do well for stretches 
of time as the result of randomness.   
 
The second approach to testing manager skill is look at the portfolio holdings and characteristics 
of managers. Characteristics might include a portfolio manager’s age, education, and the size of 
his or her fund. The focus on portfolio construction and holdings allows for a more precise 
assessment of a manager’s process. The focus of this discussion will be on active share, a 
concept developed by a pair of finance professors named Martijn Cremers and Antti Petajisto, as 
a means to increase the probability of identifying a skillful manager in advance.8         
 
What Is the Characteristic of a Valuable Statistic? 
 
The worlds of finance and investing are awash in statistics that purport to reflect what’s going on. 
Statistics that are useful have two features: reliability and validity.9 Reliability means that results 
are highly correlated10 from one period to the next. For example, a student who did poorly on a 
test last week does poorly this week, and the student who did well last week does well this week. 
High reliability and a large contribution of skill generally go together. Finance researchers use the 
term “persistence,” which is the same as reliability. 
 
The second feature is validity, which means the result is correlated with the desired outcome. For 
instance, say a baseball team’s offensive goal is to score as many runs as possible. An analysis 
would show that on-base percentage is better correlated with run production than batting average 
is. So an enlightened manager would prefer on-base percentage to batting average as a statistic 
of offensive production, all else being equal. 
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The returns-based approach skips the two steps of reliability and validity and goes directly to the 
results. It doesn’t pause to ask: what leads to excess returns? It just measures the outcome. This 
approach works in fields where skill determines results and luck is no big deal. For example, if 
you have five runners of disparate ability run a 100-yard dash, the outcome of the race is a highly 
reliable predictor of the next race. You don’t need to know anything about the process because 
the result alone is proof of the difference in ability.  
 
The difficulty with using a returns-based approach to assessing skill is that there is not a great 
deal of reliability, or persistence, in measures of excess returns. Researchers do find evidence for 
modest persistence but only when returns are carefully adjusted to account for style factors.11 But 
correlations over short periods, say year-to-year, for alpha based on the capital asset pricing 
model (CAPM) are quite low.    
 
This problem of low reliability applies broadly to any highly competitive field that is probabilistic. 
Results, and especially short-term results, cannot distinguish between a good process and a poor 
process because of the role of luck. So going directly to the results gives little indication about the 
quality of the decision-making process and the skill of the participant. 
 
In contrast, the approach that considers the holdings and characteristics of the manager allows 
us to look at both reliability and validity. Now the discussion shifts a bit. The questions become: 
which measures of an active manager’s portfolio reflect skill and therefore reliability? For 
example, a manager may be able to control the number of holdings, risk, turnover, and fees. 
Next, of the measures that are reliable, which are highly correlated with the ultimate objective of 
delivering excess returns? Are there measures that are both reliable and valid? 
 
Active Share + Tracking Error = Indicator of Skill 
 
Let’s now take a closer look at active share. In plain language, active share is “the percentage of 
the fund’s portfolio that differs from the fund’s benchmark index.”12 Assuming no leverage or 
shorting, active share is 0 percent if the fund perfectly mimics the index and 100 percent if the 
fund is totally different than the index.  
 
More technically,  

Active Share ∑
=

−=
N

i
iindexifund

1
,,2

1 ωω  

where: 
ωfund,i = portfolio weight of asset i in the fund 
ωindex,i = portfolio weight of asset i in the index 
 
Here’s a really simple example. Say the index has 10 stocks, weighted as follows: 
 
Index Holdings 
Position Weight 
Stock 1  20.0 % 
Stock 2  15.0 
Stock 3  12.0 
Stock 4  11.0 
Stock 5  10.0   
Stock 6      9.0  
Stock 7       8.0 
Stock 8      7.0 
Stock 9      5.0  
Stock 10   3.0 
Total            100.0  
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Now let’s say we have a fund of 10 stocks, weighted as follows: 
 
Fund Holdings 
Position Weight 
Stock 1  10.0 % 
Stock 2      0.0 
Stock 3      5.0 
Stock 4      3.0 
Stock 5  20.0   
Stock 11 15.0  
Stock 12 12.0 
Stock 13 11.0 
Stock 14   9.0  
Stock 15 15.0 
Total            100.0  
 
Active share is the sum of the absolute values of the difference between the weight in the index 
and the weight in the fund, divided by two: 
                                    
Position       Index Weight    Fund Weight             Active Share 
Stock 1  20.0%  10.0%   5.0%   
Stock 2  15.0    0.0   7.5 
Stock 3  12.0    5.0   3.5 
Stock 4  11.0    3.0   4.0 
Stock 5  10.0   20.0   5.0 
Stock 6      9.0    0.0   4.5 
Stock 7       8.0    0.0   4.0 
Stock 8      7.0    0.0   3.5 
Stock 9      5.0     0.0    2.5 
Stock 10   3.0    0.0   1.5 
Stock 11   0.0   15.0   7.5 
Stock 12   0.0   12.0   6.0 
Stock 13   0.0   11.0   5.5 
Stock 14   0.0     9.0   4.5 
Stock 15   0.0   15.0   7.5 
Total              100.0   100.0                        72.0% 
 
In this basic example, you can see that active share is the result of not owning, or weighting 
differently, the stocks in the index (see stocks 1-10) and owning stocks that are not in the index 
(see stocks 11-15).  
 
Generally, an active share of 60 percent or less is considered to be closet indexing and active 
shares of 90 percent or more indicate managers who are truly picking stocks. For the past 30 
years, active share has been declining steadily for the mutual fund universe in the United States. 
For instance, the percentage of assets under management with active share less than 60 percent 
went from 1.5 percent in 1980 to over 40 percent today.  
 
The selection of an index as a benchmark is obviously crucial. Research by Antti Petajisto shows 
that of the roughly 2,500 mutual funds he analyzed, 38.6 percent used the S&P 500 as their 
benchmark. Weighted by assets, 56 percent of the funds use the S&P 500 as a benchmark. 
Other popular benchmarks include the Russell 2000 (8.8 percent by number, 6.2 percent by 
weight), the Russell 1000 Growth (8.4 percent by number, 5.6 percent by weight) and the Russell 
1000 Value (8.2 percent by number, 8.4 percent by weight). Exhibit 1 shows the most common 
benchmark indexes. 
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Exhibit 1: Most Common Benchmark Indexes13 
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Source: Antti Petajisto, “Active Share and Mutual Fund Performance,” Working Paper, December 15, 2010. 
 
There are two basic ways to raise active share.14 The first is through stock selection, as our 
simple example shows. That means either buying stocks that are not represented in the index, or 
owning stocks that are in the index but at a position weight that is higher or lower than what is in 
the index.   
 
The second way to raise active share is through systematic factor risk15, which is effectively 
betting on factors by overweighting or underweighting16 industries. For example, a manager who 
is bullish on an economic recovery might overweight industries that are economically sensitive, or 
a manager who is bearish might overweight defensive industries. Tracking error, the standard 
deviation of the difference between the returns of the fund and of the index, does an effective job 
in capturing systematic factor risk. Tracking error puts more weight on correlated active bets than 
active share does. You can think of active share as a complement to tracking error and a 
measure that adds value in explaining fund results. A full picture of active management 
incorporates both active share and tracking error.  
 
To illustrate the difference between these measures of active management, Petajisto offers the 
following illustration. Say a portfolio has 50 stocks. If all of the overweight positions are in 
technology stocks that move together, then small active positions will generate high tracking 
error. The portfolio has high systematic risk.  
 
On the other hand, say the index represents 50 industries with 20 stocks in each industry and the 
fund selects one stock from each industry but weights that stock at the same level as the industry. 
In this case, active share will be high at about 95 percent but the tracking error will be relatively 
low. As Petajisto notes, “active share is a reasonable proxy for stock selection, whereas tracking 
error is a proxy for systematic factor risk.”  
 
There is a clear relationship between active share and tracking error. When active share is low, 
tracking error tends to be low and when active share is high, tracking error tends to be high. But 
the data show some amount of variation. For example, funds with tracking error of 4-6 percent 
can have active shares of 30 percent to 100 percent, while active shares in the 70-80 percent 
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range can be associated with tracking errors between 2 and 14 percent. This range of values for 
each measure of active management shows why it is important to distinguish between the two.  
 
Exhibit 2 shows a matrix that classifies 401 mutual funds based on active share and tracking error 
using data from year-end 2007. The funds were sorted into quintiles based on each measure, 
with one as the lowest value and five as the highest value. The cells represent the number of 
funds that fall into the intersection of each pairing of quintiles. For example, if you examine the 
top right corner, you can see that 47 funds, or 11.6 percent of the sample, are in the highest 
quintile of both active share and tracking error. These are funds that are very different than their 
benchmarks and that have results that vary quite a bit from their benchmark. In contrast, the 
bottom left corner shows that nearly 15 percent of the sample—59 funds—are in the lowest 
quintile of both active share and tracking error. These are index hugging funds. To be in the top 
quintile, a fund must have an active share higher than 91 percent and a tracking error higher than 
5.3 percent. 

 
Exhibit 2: 401 Mutual Funds Ranked in Quintiles Based on Active Share and Tracking Error  

1 2 3 4 5
5 0 1 4 29 47
4 1 8 22 23 26
3 7 22 25 20 6
2 13 34 24 7 2
1 59 15 5 1 0

Active 
Share

Tracking Error

 
Source: Morningstar, FactSet, and LMCM analysis. 
 
A common measure of portfolio performance is the information ratio, which is excess return 
divided by tracking error. There is a fairly linear relationship between large factor bets (i.e., the 
overweighting or underweighting of industries relative to the benchmark) and tracking error. So in 
order to have an attractive information ratio, those factor bets have to really pay off to 
compensate for the high tracking error. Broadly speaking, they don’t. So active managers are 
better off maintaining high active share through stock picking than through sector bets.  
 
The appendix provides a more sophisticated numerical example of active share and systematic 
factor bets based on a fictitious index and fund. 
 
Active Share and Fees 
 
The downward drift in active share raises an important issue in the active versus passive debate. 
If you’re going to go passive, go passive. Buy a fund that charges low fees and closely mirrors the 
index. If you’re going to go active, find a manager with a good process and high active share. 
Academic research shows, for example, that the best ideas of money managers generate excess 
returns.17 
 
Active managers who have crept toward closet indexing have created a losing proposition—
market-like returns accompanied by fees higher than index funds. Petajisto provides an 
interesting case with Fidelity’s flagship mutual fund, Magellan. Peter Lynch made the fund famous 
by delivering outstanding returns in the 1980s when he managed it, in part by sustaining high 
active share. When Jeffrey Vinik ran the fund in the early 1990s, it had an active share above 70 
percent. However, the fund’s next manager, Robert Stansky, who took over in 1996, took the 
active share below 40 percent and kept it there for a half dozen years.   
 
Here’s why it’s so hard to beat the market with low active share and an average expense ratio. 
Say a fund has an expense ratio of 125 basis points—roughly the average of all funds in 
Petajisto’s study—and the active share is 33 percent. That means that two-thirds of the portfolio 
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is earning the same return as the benchmark index. Therefore, the active part has to make up for 
the difference with massive outperformance. For example, in order to equal the benchmark’s 
returns, the active portion needs to earn an excess return of 375 basis points: 
 

            Percentage 
                         of Portfolio        Excess Return     Weighted Return 
Passive                 67%     0.00%   0.00% 
Active                  33      3.75   1.25% 
                100% 
Gross return        1.25% 
Less expenses                  -1.25% 
Net return       =   0% 
 
Petajisto did find that low active share funds tended to have lower expense ratios, but the fees 
were sufficient to make outperformance extremely difficult. Generating excess returns is 
challenging enough, but low active share and average fees make the task even more daunting.    
 
Reliability and Validity 
 
We noted before that the returns-based approach to assessing skill skips the steps of reliability 
and validity. Now we apply the features of a useful statistic to active share and tracking error. The 
way to test reliability in this case is to examine the coefficient of correlation, r, between the active 
share for the same fund over two different time periods. Using a sample of approximately 400 
mutual funds, the r between active share for 2007 and 2010 is 86 percent. (See exhibit 3, left 
side.) Cremers and Petajisto also found active share to be reliable. This makes sense, because 
active share is within the control of a portfolio manager.  
 
Tracking error, too, appears to have good reliability. For the same funds and same time period, 
the coefficient of correlation, r, is 76 percent. (See exhibit 3, right side.) To put these figures in 
context, three-year alphas based on the CAPM have a coefficient of correlation of close to zero.  
 
Exhibit 3: Reliability of Active Share and Tracking Error 

 
Source: Morningstar, FactSet, and LMCM analysis. 
 
The second feature of a useful statistic is validity—it leads you to the outcomes that you seek. 
The research suggests that high active share is desirable if it is the result of stock picking, but 
less desirable if it is the result of factor bets that show up as high tracking error. Petajisto sorts 
1,124 funds into five categories based on results from 1990 through 2009 (see exhibit 4). Stock 
pickers are in the highest quintile of active share, but in the bottom 80 percent of tracking error 
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within that active share quintile. He labels “concentrated” the funds in the highest quintile of active 
share that have the highest tracking error. These funds have high systematic factor risk. Funds in 
the stock pickers category have an average active share of 97 percent with an average tracking 
error of 8.5 percent. The concentrated funds have similar active share, at 98 percent, but have a 
tracking error of 15.8 percent, which is almost double that of the stock pickers. 

 
Exhibit 4: Fund Categories and Their Statistics (5 = Top, 1 = Bottom) 

Average Average Portfolio Number Average
Label Description Active Share Tracking Error Turnover of stocks Expense Ratio
Stock pickers Top quintile AS, quintiles 1-4 TE 97% 8.5% 83% 66 1.41%
Concentrated Top quintile AS, top quintile TE 98% 15.8% 122% 59 1.60%
Factor bets Quintiles 2-4 AS, top quintile TE 79% 10.4% 104% 107 1.34%
Moderately active Quintiles 2-4 AS, quintiles 1-4 TE 83% 5.9% 84% 100 1.25%
Closet indexers Bottom quintile AS, quintiles 1-4 TE 59% 3.5% 69% 161 1.05%  
Source: Antti Petajisto, “Active Share and Mutual Fund Performance,” Working Paper, December 15, 2010. 
 
Funds that make relatively large factor bets are in the bottom four quintiles for active share but 
have among the highest tracking error within those quintiles. Moderately active funds are in the 
middle quintiles for active share but have tracking error that is much lower than the funds making 
factor bets. Finally, the closet indexers have low active share and low tracking error.   
 
The test of validity is whether these categories correlate with excess returns. Exhibit 5 shows the 
results from Petajisto’s research. Importantly, these results include a period when large 
capitalization stocks did well (the 1990s), small capitalization stocks outperformed (the 2000s), 
and the financial crisis. Petajisto shows that stock pickers generate annual alpha of 1.39 percent, 
whereas all of the other categories have negative alpha. The funds that rely on factor bets are the 
worst performing category. However, funds with high tracking error and high active share perform 
less poorly. 

 
Exhibit 5: Four-Factor Alpha for 1,124 Funds from 1990-2009 Based on Fund Category 
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Source: Antti Petajisto, “Active Share and Mutual Fund Performance,” Working Paper, December 15, 2010. 
 
Petajisto’s large sample over 20 years provides a solid basis to establish validity. The smaller 
sample we used to establish reliability provided similar results. The funds that were in the highest 
quintile for active share and the bottom 80 percent of tracking error—64 funds altogether—
generated annualized alpha of 3.8 percentage points from 2008-2010, well in excess of the 
results of the sample of all 400 funds.  
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The conclusion is that a thoughtful combination of active share and tracking error reflects the 
essential features of a good statistic: they are reliable and valid. Still, active share needs additional 
testing before it can be declared sufficient to indicate ex ante skill. One specific concern is 
benchmark selection. Small capitalization funds, for instance, tend to have higher active share than 
large capitalization funds. This is because small capitalization indexes have more stocks, with a 
lower average weight, than large capitalization indexes do. So the favorable results from the 
analysis of active share may stem in part from the fact that small capitalization funds beat their 
indexes more often than large capitalization funds do.18   
 
Summary 
 
Investment management is a very competitive business, in part because there are so many bright 
and motivated people seeking to beat their benchmarks. As a result, randomness plays a large role 
in determining results in the short term and it is difficult to deliver excess returns over time. Still, 
academic research shows that some funds do better than chance would suggest, and that active 
managers beat their benchmarks before fees. The fundamental question is whether funds with a 
good chance of outperforming their benchmark can be identified in advance.  
 
There are two approaches to assessing managers. The first examines past results. This approach 
can reveal information if the track record is sufficiently long and enough controls are put into place 
so as to ensure that the results are not the consequence of risk. But relying on results in any domain 
that is based on probability is inherently troublesome, because the challenge of sorting skill and 
randomness is daunting.  
 
The second approach studies the characteristics and behavior of the manager in order to assess 
whether he or she has a good process. To be useful, any measure of performance must have two 
features: reliability and validity. Most manager assessments use statistics that are neither reliable 
nor valid. We argue that a combination of active share and tracking error provides a glimpse into 
process. Taken together, these statistics are also reliable and valid. Based on this discussion, we 
can arrive at four conclusions: 
 

• There is a role for active management. Having some active managers is a logical necessity. 
Research shows that active management increases the informational efficiency of stock 
prices and that passive management makes prices less efficient. The key challenge is 
identifying above-average managers ahead of time. 

• Reliability and validity. Most statistics in the investment industry fail the dual test of reliability 
and validity. This is true in corporate America as well. As a consequence, it’s important to 
break down investment results further in order to get a better handle on potential skill. 

• The combination of active share and tracking error provides insight. Active share and 
tracking error are both reliable statistics. For example, for 400 mutual funds (2007 to 2010) 
the coefficient of correlation for active share was 86 percent while tracking error was 76 
percent. In seeking validity, the goal is to identify funds with high active share (top quintile) 
that are not in the highest quintile for tracking error. High tracking error indicates sizeable 
factor bets, which tend to deliver poor returns. Research by Cremers and Petajisto, 
confirmed by our own smaller sample, shows that funds with high active share and 
moderate tracking error deliver excess returns. 

• There is a long-term trend toward lower active share. The percentage of assets under 
management with active share below 60 percent—considered to be closet indexing—has 
risen from 1.5 percent 30 years ago to more than 40 percent today. Passive management 
makes sense for a great deal of investors. But the essential message is this: If you’re going 
to be active, go active. Don’t own a fund with low active share, because the chances are 
good that the fund’s gross returns will be insufficient to leave you with attractive returns after 
fees. 

  
I’d like to acknowledge the intellectual contribution of Arturo Rodriguez, CFA. As always, Dan Callahan, CFA, 
added great value in all aspects of preparing this piece. 
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Appendix: Decomposing Active Share 
 
On the left is a fictitious index. The list shows the 50 stocks in the index, which industry each 
company is in, and the weight within the index. On the right is our fictitious fund, which has 25 
stocks. Note that the stocks in the fund do not overlap completely with the stocks in the index. In 
other words, the fund holds some stocks that are not in the index. 
 
Index Holdings Weight Fund Holdings Weight
Energy Company 6 7.7% Consumer Discretionary Company 1 7.7%
Information Technology Company 1 7.2% Consumer Staples Company 1 7.1%
Information Technology Company 4 4.1% Information Technology Company 5 7.0%
Energy Company 3 4.0% Energy Company 4 6.2%
Information Technology Company 6 3.7% Consumer Staples Company 3 6.0%
Industrials Company 3 3.6% Information Technology Company 7 5.2%
Consumer Staples Company 4 3.5% Consumer Discretionary Company 4 5.0%
Telecommunication Services Company 4 3.4% Health Care Company 6 5.0%
Health Care Company 3 3.4% Financials Company 6 4.9%
Health Care Company 5 3.2% Financials Company 5 4.7%
Information Technology Company 3 3.1% Energy Company 1 4.7%
Consumer Staples Company 2 3.0% Telecommunication Services Company 2 4.1%
Financials Company 7 2.8% Industrials Company 4 4.0%
Consumer Staples Company 5 2.6% Financials Company 1 4.0%
Financials Company 2 2.6% Industrials Company 1 3.8%
Financials Company 4 2.4% Information Technology Company 8 3.4%
Information Technology Company 5 2.3% Materials Company 7 2.4%
Health Care Company 4 2.2% Materials Company 6 2.3%
Telecommunication Services Company 5 2.2% Information Technology Company 2 2.2%
Consumer Staples Company 6 2.0% Health Care Company 2 2.2%
Consumer Staples Company 3 2.0% Materials Company 5 2.1%
Consumer Discretionary Company 7 2.0% Utilities Company 5 1.8%
Energy Company 2 1.8% Consumer Discretionary Company 6 1.5%
Energy Company 5 1.7% Utilities Company 1 1.4%
Health Care Company 1 1.7% Telecommunication Services Company 6 1.3%
Financials Company 3 1.5% Total 100.0%
Energy Company 4 1.4%
Industrials Company 5 1.3%
Consumer Discretionary Company 3 1.3%
Industrials Company 6 1.3%
Consumer Discretionary Company 5 1.2%
Consumer Discretionary Company 2 1.2%
Consumer Discretionary Company 1 1.2%
Health Care Company 2 1.1%
Industrials Company 2 1.1%
Industrials Company 4 1.1%
Financials Company 1 1.1%
Materials Company 1 0.8%
Utilities Company 6 0.8%
Materials Company 4 0.7%
Materials Company 3 0.7%
Materials Company 2 0.6%
Materials Company 6 0.6%
Utilities Company 2 0.6%
Utilities Company 3 0.6%
Utilities Company 4 0.5%
Utilities Company 5 0.5%
Telecommunication Services Company 1 0.4%
Telecommunication Services Company 3 0.1%
Telecommunication Services Company 6 0.1%
Total 100.0%  
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The table below shows the calculation of active share by placing the index and the fund next to 
one another. This fund has an active share of 88.5 percent. On the left you can see how active 
share rises as the result of stock picking. The fund doesn’t hold some of the stocks that are the 
index’s largest weighting and does hold stocks that are not in the index. 
 
On the right is the active share as the result of sector weights (tracking error captures this well). 
Naturally, active share is a blend of stock picking and sector bets. These amounts are related. In 
general, high active share via stock picking and relatively low active share via sector bets does 
best. 
 

Holdings
Weight in 

Index
Weight in 

Fund
Active 
Share Sectors

Weight in 
Index

Weight in 
Fund

Active 
Share

Energy Company 6 7.7% 0.0% 3.9% Energy 16.8% 10.9% 3.0%
Information Technology Company 1 7.2% 0.0% 3.6% Materials 3.4% 6.7% 1.7%
Information Technology Company 4 4.1% 0.0% 2.1% Industrials 8.4% 7.9% 0.3%
Energy Company 3 4.0% 0.0% 2.0% Consumer Discretionary 6.9% 14.3% 3.7%
Information Technology Company 6 3.7% 0.0% 1.8% Consumer Staples 13.1% 13.1% 0.0%
Industrials Company 3 3.6% 0.0% 1.8% Health Care 11.6% 7.2% 2.2%
Consumer Staples Company 4 3.5% 0.0% 1.7% Financials 10.3% 13.6% 1.7%
Telecommunication Services Company 4 3.4% 0.0% 1.7% Information Technology 20.4% 17.8% 1.3%
Health Care Company 3 3.4% 0.0% 1.7% Telecommunication Services 6.3% 5.4% 0.4%
Health Care Company 5 3.2% 0.0% 1.6% Utilities 2.9% 3.2% 0.1%
Information Technology Company 3 3.1% 0.0% 1.6% Total 100.0% 100.0% 14.3%
Consumer Staples Company 2 3.0% 0.0% 1.5%
Financials Company 7 2.8% 0.0% 1.4%
Consumer Staples Company 5 2.6% 0.0% 1.3%
Financials Company 2 2.6% 0.0% 1.3%
Financials Company 4 2.4% 0.0% 1.2%
Information Technology Company 5 2.3% 7.0% 2.3%
Health Care Company 4 2.2% 0.0% 1.1%
Telecommunication Services Company 5 2.2% 0.0% 1.1%
Consumer Staples Company 6 2.0% 0.0% 1.0%
Consumer Staples Company 3 2.0% 6.0% 2.0%
Consumer Discretionary Company 7 2.0% 0.0% 1.0%
Energy Company 2 1.8% 0.0% 0.9%
Energy Company 5 1.7% 0.0% 0.9%
Health Care Company 1 1.7% 0.0% 0.8%
Financials Company 3 1.5% 0.0% 0.7%
Energy Company 4 1.4% 6.2% 2.4%
Industrials Company 5 1.3% 0.0% 0.7%
Consumer Discretionary Company 3 1.3% 0.0% 0.6%
Industrials Company 6 1.3% 0.0% 0.6%
Consumer Discretionary Company 5 1.2% 0.0% 0.6%
Consumer Discretionary Company 2 1.2% 0.0% 0.6%
Consumer Discretionary Company 1 1.2% 7.7% 3.3%
Health Care Company 2 1.1% 2.2% 0.5%
Industrials Company 2 1.1% 0.0% 0.6%
Industrials Company 4 1.1% 4.0% 1.5%
Financials Company 1 1.1% 4.0% 1.5%
Materials Company 1 0.8% 0.0% 0.4%
Utilities Company 6 0.8% 0.0% 0.4%
Materials Company 4 0.7% 0.0% 0.4%
Materials Company 3 0.7% 0.0% 0.3%
Materials Company 2 0.6% 0.0% 0.3%
Materials Company 6 0.6% 2.3% 0.8%
Utilities Company 2 0.6% 0.0% 0.3%
Utilities Company 3 0.6% 0.0% 0.3%
Utilities Company 4 0.5% 0.0% 0.3%
Utilities Company 5 0.5% 1.8% 0.7%
Telecommunication Services Company 1 0.4% 0.0% 0.2%
Telecommunication Services Company 3 0.1% 0.0% 0.1%
Telecommunication Services Company 6 0.1% 1.3% 0.6%
Utilities Company 1 0.0% 1.4% 0.7%
Energy Company 1 0.0% 4.7% 2.3%
Information Technology Company 2 0.0% 2.2% 1.1%
Industrials Company 1 0.0% 3.8% 1.9%
Consumer Discretionary Company 4 0.0% 5.0% 2.5%
Telecommunication Services Company 2 0.0% 4.1% 2.1%
Consumer Staples Company 1 0.0% 7.1% 3.6%
Consumer Discretionary Company 6 0.0% 1.5% 0.8%
Materials Company 5 0.0% 2.1% 1.0%
Information Technology Company 7 0.0% 5.2% 2.6%
Materials Company 7 0.0% 2.4% 1.2%
Information Technology Company 8 0.0% 3.4% 1.7%
Financials Company 5 0.0% 4.7% 2.4%
Health Care Company 6 0.0% 5.0% 2.5%
Financials Company 6 0.0% 4.9% 2.5%
Total 100.0% 100.0% 88.5%

 Sector Active Share Total Active Share
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(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, LLC consists of two legal entities, Legg Mason Capital Management and LMM 
LLC.  
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document or its contents. This document may not be reproduced, distributed or published without prior written permission from Legg Mason. 
Distribution of this document may be restricted in certain jurisdictions. Any persons coming into possession of this document should seek 
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Important risks

All investments are subject to risks, including loss of principal. Small-cap stocks involve greater risks and volatility 
than large-cap stocks.
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How do you define luck? The way I think 

about it, luck has three features. It happens to a 

person or organisation; can be good or bad; and 

it is reasonable to believe that another outcome 

was possible. By this definition, if you win the 

lottery you are lucky, but if you are born to a 

wealthy family you are not lucky —because it is 

not reasonable to believe that any other outcome 

was possible — but rather fortunate. 

 

How is randomness different from luck? I 

like to distinguish, too, between randomness 

and luck. I like to think of randomness as 

something that works at a system level and luck 

on a lower level. So, for example, if you gather 

a large group of people and ask them to guess 

the results of five coin tosses, randomness tells 

you that some in the group will get them all 

correct. But if you get them all correct, you are 

lucky. 

 

And what is skill? For skill, the dictionary says 

the “ability to use one’s knowledge effectively 

and readily in execution or performance.” I 

think that’s a good definition. The key is that 

when there is little luck involved, skill can be 

honed through deliberate practice. When there’s 

an element of luck, skill is best considered as a 

process. You have often spoken about the 

paradox of skill. What is that? The paradox of 

skill says that as competitors in a field become 

more skilful, luck becomes more important in 

determining results. The key to this idea is what 

happens when skill improves in a field. There 

are two effects. First, the absolute level of 

ability rises. And second, the variance of ability 

declines. 

 

Could you give us an example? In the sport of 

baseball, batting average is the ratio of hits to 

at-bats. It’s somewhat related to the same term 

in cricket. In 1941, a player named Ted 

Williams hit 406 for a season, a feat that no 

other player has been able to match in 70 years. 

The reason, it turns out, is not that no players 

today are as good as Williams was in his day—

they are undoubtedly much better. The reason is 

that the variance in skill has gone down. 

Because the league draws from a deeper pool of 

talent, including great players from around the 

world, and because training techniques are 

vastly improved and more uniform, the 

difference between the best players and the 

average players within the pro ranks has 

narrowed. Even if you assume that luck hasn’t 

changed, the variance in batting averages should 

have come down. And that’s exactly what we 

see. The paradox of skill makes a very specific 

prediction. In realms where there is no luck, you 

should see absolute performance improve and 

relative performance shrink. That’s exactly 

what we see. 

 

Any other example? Take Olympic marathon 

times as an example. Men today run the race 

about 26 minutes faster than they did 80 years 

ago. But in 1932, the time difference between 

the man who won and the man who came in 

20th was close to 40 minutes. Today that 

difference is well under ten minutes. 

 

How does this apply to investing? In a 

straightforward way. As the market is filled 

with participants who are smart and have access 

to information and computing power, the 

variance of skill will decline. That means that 

stock price changes will be random — a random 

walk down Wall Street, as Burton Malkiel 

wrote — and those investors who beat the 

market can chalk up their success to luck. And 

the evidence shows that the variance in mutual 

fund returns has shrunk over the past 60 years, 

just as the paradox of skill would suggest. I 

want to be clear that I believe that differential 

skill in investing remains, and that I don’t 

believe that all results are from randomness. But 

there’s little doubt that markets are highly 

competitive and that the basic sketch of the 

paradox of skill applies. 

 

How do you determine the success of 

something, be it a song, book or a business 

for that matter? How much of it is luck, how 

much of it is skill? This is a fascinating 

question. In some fields, including sports and 

facets of business, we can answer that question 

reasonably well when the results are 

independent of one another. When the results 

depend on what happened before, the answer is 

much more complex because it’s very difficult 

to predict how events will unfold. 

 

Could you explain through an example? A 

number of years ago, there was a wonderful 

experiment called MusicLab. The subjects 

thought the experiment was about musical taste, 

but it was really about understanding how hits 
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happen. The subjects who came into the site 

saw 48 songs by unknown bands. They could 

listen to any song, rate it and download it if they 

wanted to. Unbeknownst to the subjects, they 

were funnelled into one of two conditions. Well, 

20% went to the control condition, where they 

could listen, rate and download but had no 

access to what anyone else did. This provided 

an objective measure of the quality of songs as 

social interaction was absent. 

 

What about the other 80%? The other 80% 

went into one of eight social worlds. Initially, 

the conditions were the same as the control 

group’s, but in these cases the subjects could 

see what others before them had done. So social 

interaction was present, and by having eight 

social worlds, the experiment effectively set up 

alternate universes.  The results showed that 

social interaction had a huge influence on the 

outcomes. One song, for instance, was in the 

middle of the pack in the control condition, the 

#1 hit on one of the social worlds, and #40 in 

another social world. The researchers found that 

poorly rated songs in the control group rarely 

did well in the social worlds — failure was not 

hard to predict — but songs that were average 

or good had a wide range of outcomes. There 

was an inherent lack of predictability. I think I 

can make the statement ever more general: 

whenever you can assess a product or service 

across multiple dimensions, there is no 

objective way to say which is “best.” 

 

What is the takeaway for investors? The leap 

to investing is a small one. Investing, too, is an 

inherently social exercise. From time to time, 

investors get uniformly optimistic or 

pessimistic, pushing prices to extremes. Was a 

book like Harry Potter inevitable as has often 

been suggested after the success of the book? 

This is very much related to our discussion 

earlier about hit songs. When what happens 

next depends on what happened before, which 

is often the case when social interaction is 

involved, predicting outcomes is inherently 

difficult. The MusicLab experiment, and even 

simpler simulations, indicates that Harry 

Potter’s success was not inevitable. This is very 

difficult to accept because now that we know 

that Harry Potter is wildly popular, we can 

conjure up many explanations for that success. 

But if you re-played the tape of the world, we 

would see a very different list of bestsellers. 

The success of Harry Potter, or Star Wars, or 

the Mona Lisa, can best be explained as the 

result of a social process similar to any fad or 

fashion. In fact, one way to think about it is the 

process of disease spreading. Most diseases 

don’t spread widely because of a lack of 

interaction or virulence. But if the network is 

right and the interaction and virulence are 

sufficient, disease will propagate. The same is 

true for a product that is deemed successful 

through a social process. 

 

And this applies to investing as well? This 

applies to investing, too. Instead of considering 

how the popularity of Harry Potter, or an 

illness, spreads across a network, you can think 

of investment ideas. Tops in markets are put in 

place when most investors are infected with 

bullishness, and bottoms are created by uniform 

bearishness. The common theme is the role of 

social process. What about someone like 

Warren Buffett or, for that matter, Bill Miller? 

Were they just lucky, or was there a lot of skill 

as well? Extreme success is, almost by 

definition, the combination of good skill and 

good luck. I think that applies to Buffett and 

Miller, and I think each man would concede as 

much. The important point is that neither skill 

nor luck, alone, is sufficient to launch anyone to 

the very top if it’s a field where luck helps 

shape outcomes. The problem is that our minds 

equate success with skill so we underestimate 

the role of randomness. This was one of Taleb’s 

points in Fooled by Randomness. All of that 

said, it is important to recognise that results in 

the short term reflect a lot of randomness. Even 

skilful managers will slump, and unskilful 

managers will shine. But over the long haul, 

good process wins. 

 

How do you explain the success of Facebook 

in lieu of the other social media sites like 

Orkut, Myspace, which did not survive? 
Brian Arthur, an economist long affiliated with 

the Santa Fe Institute, likes to say, “of networks 

there shall be few.” His point is that there are 

battles for networks and standards, and 

predicting the winners from those battles is 

notoriously difficult. We saw a heated battle for 

search engines, including AltaVista, Yahoo and 

Google. But the market tends to settle on one 

network, and the others drop to a very distant 

second. I’d say Facebook’s success is a 

combination of good skill, good timing and 
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good luck. I’d say the same for almost every 

successful company. The question is, if we 

played the world over and over, would 

Facebook always be the obvious winner? I 

doubt that. 

 

Would you say that when a CEO’s face is all 

over the newspapers and magazines, like is 

the case with the CEO of Facebook now, he 

has enjoyed good luck? One of the most 

important business books ever written is The 

Halo Effect by Phil Rosenzweig. The idea is 

that when things are going well, we attribute 

that success to skill — there’s a halo effect. 

Conversely, when things are going poorly, we 

attribute it to poor skill. This is often true for the 

same management of the same company over 

time. Rosenzweig offers Cisco as a specific 

example. So the answer is that great success, the 

kind that lands you on the covers of business 

magazines, almost always includes a very large 

dose of luck. And we’re not very good at 

parsing the sources of success. 

 

You have also suggested that trying to 

understand the stock market by tuning into 

so-called market experts is not the best way 

of understanding it. Why do you say that? 

The best way to answer this is to argue that the 

stock market is a great example of a complex 

adaptive system. These systems have three 

features. First, they are made up of 

heterogeneous agents. In the stock market, these 

are investors with different information, 

analytical approaches, time horizons, etc. And 

these agents learn, which is why we call them 

adaptive. Second, the agents interact with one 

another, leading to a process called emergence. 

The interaction in the stock market is typically 

through an exchange.  And third, we get a 

global system — the market itself. 

 

So what’s the point you are trying to make? 
Here’s a key point: There is no additivity in 

these systems. You can’t understand the whole 

simply by looking at the behaviours of the parts. 

Now this is in sharp contrast to other systems, 

where reductionism works. For example, an 

artisan could take apart my mechanical 

wristwatch and understand how each part 

contributes to the working of the watch. The 

same approach doesn’t work in complex 

adaptive systems. 

 

Could you explain through an example? Let 

me give you one of my favourite examples, that 

of an ant colony. If you study ants on the colony 

level, you’ll see that it’s robust, adaptive, 

follows a life cycle, etc. It’s arguably an 

organism on the colony level. But if you ask 

any individual ant what’s going on with the 

colony, they will have no clue. They operate 

solely with local information and local 

interaction. The behaviour of the colony 

emerges from the interaction between the ants. 

Now it’s not hard to see that the stock market is 

similar. No individual has much of a clue of 

what’s going on at the market level. But this 

lack of understanding smacks right against our 

desire to have experts tell us what’s going on. 

The record of market forecasters has been 

studied, and the jury is in: they are very bad at 

it. So I recommend people listen to market 

experts for entertainment, not for elucidation. 

 

How does the media influence investment 

decisions? The media has a natural, and 

understandable, desire to find people who have 

views that are toward the extremes. Having 

someone on television explaining that this could 

happen, but then again it may be that, does not 

make for exciting viewing. Better is a market 

boomster who says the market will skyrocket, 

or a market doomster who sees the market 

plummeting. 

 

Any example? Phil Tetlock, a professor of 

psychology at the University of Pennsylvania, 

has done the best work I know of on expert 

prediction. He has found that experts are poor 

predictors in the realms of economic and 

political outcomes. But he makes two additional 

points worth mentioning. The first is that he 

found that hedgehogs, those people who tend to 

know one big thing, are worse predictors than 

foxes, those who know a little about a lot of 

things. So, strongly held views that are 

unyielding tend not to make for quality 

predictions in complex realms. Second, he 

found that the more media mentions a pundit 

had, the worse his or her predictions. This 

makes sense in the context of what the media 

are trying to achieve — interesting viewing. So 

the people you hear and see the most in the 

media are among the worst predictors. 

 

Why do most people make poor investment 

decisions? I say that because most investors 
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aren’t able to earn even the market rate of 

return? People make poor investment decisions 

because they are human. We all come with 

mental software that tends to encourage us to 

buy after results have been good and to sell after 

results have been poor. So we are wired to buy 

high and sell low instead of buy low and sell 

high. We see this starkly in the analysis of time-

weighted versus dollar-weighted returns for 

funds. The time-weighted return, which is what 

is typically reported, is simply the return for the 

fund over time. The dollar-weighted return 

calculates the return on each of the dollars 

invested. These two calculations can yield very 

different results for the same fund. 

 

Could you explain that in some detail? Say, 

for example, a fund starts with $100 and goes 

up 20% in year 1. The next year, it loses 10%. 

So the $100 invested at the beginning is worth 

$108 after two years and the time-weighted 

return is 3.9%. Now let’s say we start with the 

same $100 and first year results of 20%. 

Investors see this very good result, and pour an 

additional $200 into the fund. Now it is running 

$320 — the original $120 plus the $200 

invested. The fund then goes down 10%, 

causing $32 of losses. So the fund will still have 

the same time-weighted return, 3.9%. But now 

the fund will be worth $288, which means that 

in the aggregate, investors put in $300 — the 

original $100 plus $200 after year one — and 

lost $12. So the fund has positive time-weighted 

returns but negative dollar-weighted returns. 

The proclivity to buy high and sell low means 

that investors earn, on average, a dollar-

weighted return that is only about 60% of the 

market’s return. Bad timing is very costly. 

 

What is reversion to the mean? Reversion to 

the mean occurs when an extreme outcome is 

followed by an outcome that has an expected 

value closer to the average. Let’s say, you are a 

student whose true skill suggests you should 

score 80% on a test. If you are particularly 

lucky one day, you might score 90%. How are 

you expected to do for your next test? Closer to 

80%. You are expected to revert to your mean, 

which means that your good luck is not 

expected to persist. This is a huge topic in 

investing, for precisely the reason we just 

discussed. Investors, rather than constantly 

considering reversion to the mean, tend to 

extrapolate. Good results are expected to lead to 

more good results. This is at the core of the 

dichotomy between time-weighted and dollar-

weighted returns. I should add quickly that this 

phenomenon is not unique to individual 

investors. Institutional investors, people who are 

trained to think of such things, fall into the same 

trap. In one of your papers, you talk about a guy 

who manages his and his wife’s money. With 

his wife’s money he is very cautious and listens 

to what the experts have to say. With his own 

money, he puts it in some investments and 

forgets about it. As you put it, ‘threw it in the 

coffee can. And forgot about it’. It so turned out 

that the coffee can approach did better.  

 

Can you talk us through that example? This 

was a case told by Robert Kirby at Capital 

Guardian from the 1950s. The husband 

managed his wife’s fund and followed closely 

the advice of the investment firm. The firm had 

a research department and did their best to 

preserve and build capital. It turns out that 

unbeknownst to anyone, the man used $5,000 of 

his own money to invest in the firm’s buy 

recommendations. He never sold anything and 

never traded, he just plopped the securities into 

a proverbial coffee can (those were the days of 

paper). The husband died suddenly and the wife 

then came back to the investment firm to 

combine their accounts. Everyone was surprised 

to see that the husband’s account was a good 

deal larger than his wife’s. The neglected 

portfolio fared much better than the tended one. 

It turns out that a large part of the portfolio’s 

success was attributable to an investment in 

Xerox. 

 

So what was the lesson drawn? Kirby drew a 

more basic lesson from the experience. 

Sometimes doing nothing is better than doing 

something. In most businesses, there is some 

relationship between activity and results. The 

more active you are, the better your results. 

Investing is one field where this isn’t true. 

Sometimes, doing nothing is the best thing. As 

Warren Buffett has said, “Inactivity strikes us as 

intelligent behaviour.” As I mentioned before, 

there is a lot of evidence that the decisions to 

buy and sell by individuals and institutions do 

as much, if not more, harm than good. I’m not 

saying you should buy and hold forever, but I 

am saying that buying cheap and holding for a 

long time tends to do better than guessing what 

asset class or manager is hot. 
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• The prime responsibility of a management team is to invest financial, physical, and 
human capital at a rate in excess of the opportunity cost of capital.  
  

• Executives should always seek to allocate capital to the opportunities with the highest 
returns.  
  

• Buybacks can be more attractive than investing in the business.  
  

• If the company of a stock that you own is buying back shares, you must recognize that 
doing nothing is doing something. 
  

• The media must stop with the canard that investors deem buybacks to be good because 
they increase earnings per share (EPS).  
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The purpose of a company is to maximize long-term value. As such, the prime responsibility of a 
management team is to invest financial, physical, and human capital at a rate in excess of the opportunity 
cost of capital. Operationally, this means identifying and executing strategies that deliver excess returns. 
Outstanding executives assess the attractiveness of various alternatives and deploy capital to where its 
value is highest. This not only captures investments including capital expenditures, working capital, and 
acquisitions, but also share buybacks. There are cases where buying back shares provides more value to 
continuing shareholders than investing in the business does. Astute capital allocators understand this. 
 
Exhibit 1 shows how companies in the U.S. have apportioned dollars over the past quarter century in 
capital expenditures, M&A, share buybacks, and dividends. From 1985 through 2011, spending on capital 
expenditures was roughly twice that of M&A. Spending on M&A was about 50% higher than dividends 
and buybacks combined. So for every dollar spent in these four areas, roughly $0.55 went to capital 
spending, $0.27 to M&A, and $0.18 to dividends and buybacks.  
 
Research shows that capital expenditures can generate returns in excess of the cost of capital, and it 
appears that they have done so in the aggregate over the past 25 years.1 M&A creates value if you 
consider the seller and buyer together, but the value tends to go to the seller while buyers earn about the 
cost of capital. 2 Buyers tend to do worse the larger the percentage premiums they pledge to acquire their 
targets, and research shows that the market’s initial reaction to M&A is not biased. 3  
 
Not surprisingly, the exhibit reveals that the year-to-year changes in capital expenditures and dividends 
are much more modest than those for M&A and share repurchases. Indeed, M&A and buybacks follow 
the economic cycle: Activity increases when the stock market is up and decreases when the market is 
down. This is the exact opposite pattern you’d expect if management’s primary goal is to build value.  
 
Executives should always seek to allocate capital to the opportunities with the highest returns. But M&A 
and share buybacks generally happen when times are good and don’t happen when times are more 
challenging, meaning that executives struggle to consistently create value with these investments. While 
there may be an economic rationale for a pattern that follows the economic cycle—access to capital may 
be more challenging in tougher times, for example—it’s more likely a case of mental accounting: capital 
expenditures and dividends have priority to M&A and buybacks irrespective of the prospective returns 
from the alternative investments. 
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Exhibit 1: Where the Money Has Gone – 1985-2011 

 
Note: In $ billions. 

Market Executed Mergers & Capital
Date Capitalization Dividends Buybacks Acquisitions Expenditures
1985 2,321.5 61.7 23.1 139.2 505.7
1986 2,699.1 64.3 24.1 121.9 486.2
1987 2,417.1 68.1 23.7 118.1 490.9
1988 2,738.4 73.1 51.4 97.3 507.9
1989 3,419.9 81.5 27.8 86.0 550.4
1990 3,101.4 88.6 35.6 36.1 549.8
1991 4,041.1 90.1 24.2 32.4 508.6
1992 4,289.7 94.1 21.5 31.7 536.4
1993 4,657.8 92.5 26.7 82.5 590.8
1994 4,540.6 104.7 41.9 109.2 691.0
1995 6,057.2 107.3 73.1 215.3 754.8
1996 7,198.3 119.6 59.9 292.9 802.1
1997 9,298.2 134.1 77.6 456.8 918.3
1998 11,317.6 141.7 80.6 1,139.5 973.8
1999 13,812.7 157.3 70.7 1,112.1 1,060.9
2000 12,175.9 148.4 108.9 1,246.1 1,161.9
2001 10,707.7 156.2 106.1 592.4 1,033.2
2002 8,343.2 164.4 122.5 177.5 980.8
2003 10,799.6 178.1 118.5 233.5 1,005.0
2004 11,951.5 198.7 210.7 497.3 1,114.9
2005 12,497.2 231.0 361.0 533.2 1,233.0
2006 14,215.8 245.6 528.3 1,245.5 1,395.8
2007 14,753.6 270.1 761.8 1,223.1 1,453.4
2008 9,056.7 272.3 387.2 610.0 1,379.6
2009 11,385.1 216.6 149.5 328.8 963.2
2010 13,131.5 221.5 342.7 485.2 1,198.8
2011 13,019.3 256.4 489.4 983.6 1,309.6

Source: Birinyi Associates and FRB Z.1. Past performance is no guarantee of future results. The table above is for illustrative purposes only and is not 
reflective of an actual investment. 
 
In theory, dividends and buybacks are equivalent assuming no taxes, identical timing of cash receipts, 
and an efficient market. 4 In practice, they are very different. Take, for example, the issue of taxes. Even 
when the tax rates for dividends and capital gains are the same, as they are now, there’s an advantage to 
buybacks. This is because a shareholder can choose to defer tax payments by not selling shares today—
think of this as refusing a “dividend” today in exchange for a potentially larger dividend down the road. 
Paying a tax bill in the future is better than having to pay one today.  
 
There’s a more fundamental reason that dividends and buybacks are different, and it’s the result of how 
executives think of them. Executives consider dividends on par with investment decisions such as capital 
spending. Once a board has instituted a dividend, executives like to increase the payment steadily over 
time and hate the idea of cutting it. As a result, the aggregate stream of dividends is less volatile than the 
stock market or the allocation to share repurchases. 
 
Executives think of buybacks as an alternative for spending residual cash. If there’s money left over after 
a company has paid all of its bills (including dividends) and made all of the investments it deems 
worthwhile, executives will consider a buyback. Because they are viewed as a residual, buybacks are 
much more volatile than dividends. Exhibit 2 shows dividends and share buybacks for the companies in 
the S&P 500, as well as the price level for the index. Buybacks bounce around more than dividend 
payments do and more closely track the S&P 500 Index. 5 
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Exhibit 2: Buybacks Vary Much More Than Dividends (Rolling Four-Quarter Totals) 

 
Source: Standard & Poor’s.  Past performance is no guarantee of future results. The graph above is for illustrative purposes only and 
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is not reflective of an actual investment. Please note that an investor cannot directly invest in an index. 
 
Another noteworthy point is that the value of executed buybacks exceeded that of dividends in 2004 and 
have remained at a higher level ever since (with the exception of the height of the financial crisis in 2009). 
It is common for market prognosticators to compare today’s dividend yield to those of the more distant 
past and to point out that the yield isn’t what it used to be. 
 
But it was only in 1982 that Congress enacted rule 10b-18, which provided companies with a safe harbor, 
or a legal shield from the threat of being sued if they followed certain rules. Rule 10b-18 made buybacks 
viable on a large scale for the first time in modern history. Recent research shows that there is no 
evidence that companies have a lower propensity to distribute cash to equity holders—it’s just that the 
form of payment has shifted from dividends to buybacks. 6 

 

Still, there remains widespread confusion about the role of dividends in delivering total shareholder 
returns. The key point is that price appreciation is the only source of investment returns that increases 
accumulated capital over time. Capital accumulation comes from three sources: how much a shareholder 
invests, how long he invests, and price appreciation. A shareholder will earn the total shareholder return 
only if he reinvests 100 percent of his dividends back into the stock in a tax-free account. A very small 
percentage of investors, either institutional or individual, actually do so. Price appreciation is the driver of 
capital accumulation over time. 7 

 
That said, there is research that shows that corporate events that contract assets, including spinoffs, 
buybacks, debt prepayments, and dividend initiations, are followed by good shareholder returns. Further, 
analysis suggests that historically, higher dividend payout ratios have been associated with higher 
earnings growth rates—contrary to what simple theory would say. Taken together, these studies broadly 
suggest that capital markets tend to reward companies that do not pursue asset growth for the sake of 
growth. 8 
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The issue of capital deployment is of particular relevance today because non-financial companies are 
sitting on $1.7 trillion in liquid assets, according to the Federal Reserve. 9 A good deal of that is cash that 
is offshore, a topic addressed later. So companies have the resources available to invest but don’t know 
quite what to do. Uncertainty about the global economy makes executives wary of sizeable capital 
expenditures and M&A deals. The same uncertainty creates concerns about dividends, because 
companies don’t want to enter into an implicit contract that they feel they may not be able to honor in the 
future. Share buybacks look attractive but stocks have been on a roller coaster and the ten-year 
compounded annual return for the S&P 500 has been an abysmal four percent. Executives who 
purchased their company’s stock at higher prices in recent years are also gun-shy about buying back 
stock today in fear that they will again pay too much.   
        
This report looks at buybacks from four distinct points of view: companies, shareholders, prospective 
shareholders, and the media. Naturally, the issues are intertwined. If you are in one of these groups, you 
can go directly to the section that pertains to you. Or you can skim other sections to gain some 
appreciation for their points of view. 
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Company Management: 
 

• One of the first concepts to acknowledge with a share buyback is value conservation. Here’s the 
basic idea: whether a company buys back overvalued stock, undervalued stock, or pays a 
dividend, value is conserved. One group may benefit at the expense of another, but in aggregate 
the outcome sums to zero. The key issue is how each decision affects ongoing and selling 
shareholders. 

 
Exhibit 3 illustrates this point. Assume the sole asset of a company is $1,000 in cash, and that 
there are 100 shares outstanding. Value per share is $10 ($1,000/100). The company decides it 
wants to return $200 to shareholders. In scenario A, the stock price is at $20, twice the value. The 
company goes ahead and repurchases 10 shares for a total cost of $200, leaving 90 shares. In 
this case, the selling shareholders gained $100 ($20 price - $10 value x 10 shares = $100) and 
the ongoing shareholders have lost $100 ($8.89 new value - $10 old value x 90 shares = $100). 
Selling shareholders have benefitted at the expense of ongoing shareholders.  
 

Exhibit 3: Demonstration of the Value Conservation Principle 

 
Source: LMCM.  The table  above is for illustrative purposes only and is not reflective of an actual investment. 

Scenario A Scenario B Scenario C

Assumptions Base
Assume 

buyback @ $20
Assume 

buyback @ $5 Assumptions
Assume 

dividend of $2
Buyback amount $200 $200 Dividend amount $200

Firm Value 1,000$ $800 $800 Firm Value $800
Shares outstanding 100 100 100 Shares outstanding 100
Current price $10 $20 $5 Current price $10
Shares post buyback 90 60

Value/share $10 $8.89 $13.33 Value/share $8.00
Dividend/share $2.00

Selling shareholders 10 40
$20 $5

Value to sellers $200 $200

Ongoing shareholders 90 60 Ongoing shareholders $800
$8.89 $13.33 Dividends $200
$800 $800

Total value $1,000 $1,000 Total value $1,000

Per share +/- sellers $10.00 ($5.00)
Per share +/- holders ($1.11) $3.33

 
 
In scenario B, the stock price is at $5, one-half of the value. The company now repurchases 40 
shares for a total cost of $200, leaving 60 shares. In this case, the selling shareholders lost $200 
($5 price - $10 value x 40 shares = $200) and the ongoing shareholders gained $200 ($13.33 
new value - $10 old value x 60 shares = $200). Ongoing shareholders have benefitted at the 
expense of selling shareholders. 
 
In scenario C, the company pays a dividend of $200. No matter what the price, shareholders get 
$2 for each share they hold ($2 x 100 shares = $200). 



 
 

Page 7        Legg Mason Capital Management 

 
The value conservation in each of these scenarios belies a fundamental point: management’s 
objective should be to maximize the long-term value for ongoing shareholders. Management 
should be preoccupied with generating the greatest long-term value per share. Building a larger 
entity should not be the goal. Creating value for the continuing shareholders should be. 
 
Scenario A should not be confused with buying back the stock, seeing it go down subsequently, 
and assuming that the decision was poor. After all, even highly successful money managers buy 
stocks that underperform. The key is whether, given the information the executives had at the 
time, the stock traded at a sufficient discount to a reasonable assessment of its intrinsic value. If 
the process is solid and the conclusion about intrinsic value sound, then a later decline in the 
stock price is not evidence of a bad decision. In reality, however, very few executives think about 
buybacks properly. 
   
For companies that are overcapitalized and have a stock that management deems to be 
overvalued, a special dividend is a reasonable alternative. A dividend treats all investors the 
same and allows investors to reallocate the proceeds as they see fit. Those shareholders who 
think the shares are undervalued can reinvest their dividend proceeds back into the shares. 
  

• Executives should follow the golden rule of share buybacks: A company should repurchase its 
shares only when its stock is trading below its expected value and when no better investment 
opportunities are available. 10 The first part of this rule reinforces the notion that executives should 
seek to maximize value for the ongoing shareholders. The second part of the rule addresses 
prioritization and makes clear that executives should assess the virtue of a buyback against 
alternative investments, including capital spending and M&A. 
 

• Buybacks can be more attractive than investing in the business. Most executives don’t want to 
hear this because they think that their prime responsibility is to grow the business. But the 
objective of growth can, and often does, come into conflict with the proper objective of maximizing 
long-term value for ongoing shareholders. In most cases, companies achieve value creation 
through operations—investments in the business that earn above the cost of capital. And building 
value through operations should remain their top priority. But properly executed buybacks can 
provide a legitimate and significant lever to build value for ongoing shareholders. 

 
• Buybacks can be more attractive than M&A. Most M&A deals are close to value neutral for the 

buyer, which means that they earn something close to the cost of capital. The reason is pretty 
simple: attractive assets typically lure multiple buyers, so most of the value of synergies goes to 
the sellers than to the buyers. Buybacks offer executives a potential advantage over M&A. In 
M&A, a company must properly forecast the cash flows of the target as an ongoing business and 
then attempt to pay a premium for control that is less than the present value of synergies. So a 
deal must clear two hurdles: deliver on the expectations already in the market and deliver on a 
positive spread between the synergies and the premium. It may be easier for an executive to 
assess the cash flows of his own business than the cash flows of an acquisition target. Further, 
with smart buybacks the company pays no premium—in fact, the company can acquire the 
shares at a discount. 

 
• There are three basic schools of thought behind buying back stock: 

 
o Fair value school. This school believes that a steady and consistent approach is best. 

Over the span of many years, the company will repurchase shares that are at times 
undervalued, at times overvalued, and often somewhere near the fair value. The attitude 
is that it all works out in the end, and the company returns cash at roughly fair value. 
Since buybacks offer ongoing shareholders more flexibility—they can hold and defer 
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taxes or sell a pro-rated amount and create homemade dividends—executives in this 
school deem them superior to a dividend. 

 
o Intrinsic value school. This school believes that a company should only buy back stock 

when the shares are undervalued. If management’s assessment of value is correct, this 
approach rewards ongoing shareholders at the expense of selling shareholders. To 
properly execute buybacks using this approach, executives must have a good, grounded 
sense of what their company’s stock is worth. Experience indicates that few executives 
cultivate this sense. 

 
o Impure motives school. Executives in this school buy back shares to achieve goals that 

may or may not coincide with the economic interests of shareholders (and raise agency 
costs). These include buying back shares to boost earnings per share (EPS), to offset 
dilution from options or M&A, or to lift the return on equity. 11 The use of buybacks to 
manipulate EPS is particularly tempting. To be clear, there is no economically sensible 
rationale to buy back stock solely to increase EPS. 

 
Whether a buyback increases or decreases EPS is a function of the price earnings (P/E) 
multiple and either the company’s foregone after-tax interest income or the after-tax cost 
of new debt to finance the buyback. When the inverse of the P/E, or earnings yield, 
[1/(P/E) = E/P] is greater than the after-tax interest rate, a buyback adds to EPS. When 
the E/P is lower than the after-tax rate, a buyback reduces EPS. Management should 
view the EPS impact of a buyback as a residual, not as a source of motivation. 
    

o Assuming a process through which management can distinguish between an 
undervalued and overvalued stock, the intrinsic value school is best. The actions of 
executives in the intrinsic value school provide a useful signal to investors as to when 
those executives think the stock is cheap or dear. The fair value school is tolerable if 
management articulates its strategy and executes it consistently. 12 There is major risk in 
the impure motives school and, unfortunately, this is the school of thought to which most 
companies subscribe. 

 
• The shareholder rate of return—the return that continuing shareholders can expect—equals the 

cost of equity divided by the ratio of stock price to intrinsic value. For example, say a stock is 
trading at $50, management’s thoughtful analysis suggests that it is worth $75, and the cost of 
equity is 8 percent. The expected return from the buyback is 12 percent [8%/($50/$75)]. A more 
sophisticated approach incorporates both the discount to intrinsic value and the time it takes for 
the value gap to close. But even this simple approach provides management with a reasonable 
basis to compare the returns from a buyback to other alternatives. 

 
• A number of companies are sitting on enormous cash balances. For example, tech giants Apple, 

Cisco Systems, Facebook, Google, Microsoft, Oracle, and Qualcomm have between them $282 
billion in net cash, which represents more than 20 percent of their combined market 
capitalizations. 13 However, of the $1.7 trillion in aggregate liquid assets in U.S. nonfinancial 
companies, over $1 trillion is outside of the U.S. This means that companies must repatriate the 
cash and pay taxes before they can use the funds for dividends or share buybacks. The tax rate 
they have to pay is the difference between U.S. taxes and what the company paid in the local 
jurisdiction. Research shows that companies that face high taxes are more likely to hold cash 
balances. 14  
 
As a result, some companies have been seeking to make acquisitions, or other investments, 
overseas in order to deploy capital without generating a tax bill. Recent examples include 
Hewlett-Packard’s acquisition of Autonomy for $11.7 billion and Microsoft’s purchase of Skype for 
$8.5 billion. 15 The risk, from the standpoint of shareholders, is clear: managers may find 
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acquisitions that earn more than the rate on cash (relatively attractive) but below the cost of 
capital (absolutely unattractive).  

 
• There is an economic case for repatriating cash from overseas, paying the U.S. taxes, and buying 

back shares. This action makes sense if the discount to intrinsic value exceeds the tax rate of 
repatriated funds. Exhibit 4 provides the numbers. The table assumes a cost of equity of 8 
percent. The rows reflect different assumed tax rates for funds repatriated to the U.S., which are 
the difference between the U.S tax rate and the tax rate in the jurisdiction where the cash resides. 
The columns are a range of price-to-value ratios, which means that lower numbers imply a larger 
discount to intrinsic value. The body is filled with the shareholder rate of return (equals the cost of 
equity divided by the ratio of stock price to intrinsic value). In all but the unshaded areas, 
repatriation plus a buyback would be neutral to value additive for continuing shareholders. 
 

Exhibit 4: Does Repatriating Cash and Buying Back Stock Create Value? 

 
Source: LMCM.  The table above is for illustrative purposes only and is not reflective of an actual investment. 

           Price to intrinsic value ratio
0.5 0.6 0.7 0.8 0.9 1.0

0% 16.0% 13.3% 11.4% 10.0% 8.9% 8.0%
5% 15.2% 12.7% 10.9% 9.5% 8.4% 7.6%

10% 14.4% 12.0% 10.3% 9.0% 8.0% 7.2%
Tax rate 15% 13.6% 11.3% 9.7% 8.5% 7.6% 6.8%

20% 12.8% 10.7% 9.1% 8.0% 7.1% 6.4%
25% 12.0% 10.0% 8.6% 7.5% 6.7% 6.0%
30% 11.2% 9.3% 8.0% 7.0% 6.2% 5.6%

 
• Executives should spend the bulk of their time and effort in creating shareholder value through 

operations. With regard to share buybacks, executives should do a few things. First, they must 
realize that their objective is to maximize long-term value for their continuing shareholders. 
Second, they must be able to assess the economic attractiveness of buybacks by doing a 
thoughtful assessment of the intrinsic value of their company and compare that value to the 
prevailing price. Finally, management must be able to assess the attractiveness of buybacks 
versus alternate uses of the capital and recognize that there are instances when repurchasing 
shares creates more value than investing in the business does. This may include repatriating 
cash from overseas.     
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Shareholders: 
 

• Here’s a very basic question: If you own the shares of a company because you believe the stock 
is undervalued, why would you ever want the company to pay a dividend instead of buying back 
shares? If you believe the shares are undervalued then you should always favor a buyback 
because buybacks add value for continuing shareholders at the expense of selling shareholders. 
As Warren Buffett wrote in Berkshire Hathaway’s 1984 annual report, “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.” 16 Perhaps the final phrase would be more accurate if it read, “no alternative action 
can benefit ongoing shareholders as surely as repurchases.” 
 

• If the company of a stock that you own is buying back shares, you must recognize that doing 
nothing is doing something—increasing your percentage ownership in the company. As a 
consequence, if you are a longstanding shareholder it is inappropriate to criticize management for 
having bought back stock at a higher price. Provided that management used a proper process to 
assess the merit of the buyback, they have come to the same conclusion as you have (assuming 
that you own the shares because you think they are undervalued). Companies and investors 
have to make decisions in the face of incomplete information and uncertainty. 

 
• Encourage the companies you own to adhere to the golden rule of buybacks: A company should 

repurchase its shares only when its stock is trading below its expected value and when no better 
investment opportunities are available. Most executives think in terms of “growth versus no-
growth” rather than “value creation versus value destruction.” There are times when repurchasing 
shares is more attractive than investing in the business. 

 
• Shareholders who want a dividend can simply create one by selling a pro-rated amount of stock. 

As with a normal cash dividend, a synthetic dividend leaves the shareholder with cash and the 
same proportionate ownership of the company. Buybacks are generally more favorable than a 
dividend because there is no reinvestment risk and little friction. A synthetic dividend is a good 
solution for shareholders who want cash for current consumption. 

 
• Investors frequently use past total shareholder return (TSR) as a guide to anticipate future 

returns. Here’s a simple formula to calculate TSR, where g is the annual rate of price appreciation 
and d is the dividend yield: 

 
o TSR = g + d(1+g) 
 

The problem is that with stocks that pay dividends, almost no investors earn the total shareholder 
return. This is because dividends are often taxable and generally don’t get reinvested back into 
the stock (either because of consumption or because the dividends are allocated to other 
investments). Said differently, a shareholder only earns the TSR if he automatically reinvests 100 
percent of his dividends back into the stock in a tax-free account, which rarely happens. 17 In 
contrast, companies that return cash to shareholders via buybacks allow their ongoing 
shareholders to earn the TSR. 

   
• Shareholders seek to buy the shares of companies when the price in the market is well below the 

value. The larger the discount between value and price, the higher the expected return to 
shareholders (all else being equal) as the market closes the gap between the two. Provided a 
shareholder is right in his assessment of price and value, he should always prefer a buyback to a 
dividend because a buyback increases the value per share for continuing shareholders.    
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Prospective Shareholders: 
 

• Step one as a prospective shareholder is figuring out whether there’s a gap between price and 
value. Integral to that decision is an assessment of management. And all roads to managerial 
evaluation lead back to capital allocation: financial capital, physical capital, and human capital. 
The interplay between incentives and capital allocation is important, but the guiding principles of 
management are probably most important.  

 
The value of a company’s stock is the present value of the cash the business will generate 
throughout its life. A company must ultimately provide its owners cash in order to have value. 
That cash can come in the form of dividends, share buybacks, or a sale of the company. While 
management’s first and foremost priority is building value through operations, a thoughtful 
approach to returning cash to shareholders can add meaningful value. 
  

• Assess whether the company is following the golden rule of buybacks: A company should 
repurchase its shares only when its stock is trading below its expected value and when no better 
investment opportunities are available. Analyze the results of the company’s capital allocation 
choices and spend time understanding the process by which they make their choices. As in any 
field filled with uncertainty, a focus on process is more revealing than observing short-term 
outcomes. If the company did buy back stock, assess their motivation. Did they do it for the right 
reasons? 

 
• Note the evidence that shows that companies that reduce asset growth via dividend initiations, 

buybacks, and spinoffs generate better shareholder returns than companies that grow their 
capital bases rapidly. Judge whether there is sufficient evidence of capital deployment discipline. 
Further, the research shows that companies that return cash actually grow faster than the 
average of all companies. 

 
• Analyze the company’s capital structure and ask whether it’s overcapitalized. As noted earlier, 

cash balances today are very high and free cash flow generation remains strong. Develop an 
informed view of how management is likely to deploy the capital. Will the funds be returned to 
shareholders opportunistically? Will the company chase growth? Will the firm allow the cash to sit 
on the balance sheet, creating an option?   
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Media: 
 

• Most members of the media have little or no training in finance. The problem arises when 
members of the media comment on how attractive or unattractive a buyback is based on faulty 
facts or thinking. Unfortunately, there is a good deal of this type of exposition. 

  
• First things first: A company that bought back stock at a price that is higher than its current price 

has not committed a sin if the decision-making process was proper. A process is proper if the 
company thoughtfully assessed its value using the facts and information it had at the time and 
deemed the price to be below that value. Now, the fact is that most executives always think that 
their stock is undervalued, and so their motivation to buy may not be proper. But the point is that 
just because a stock has fallen subsequent to a buyback does not mean it was a poor decision. 

 
As we saw earlier, value is conserved. It’s just that the selling and ongoing shareholders are 
treated differently. Here’s a related question to contemplate: Would you give a company a hard 
time if it paid out a dividend when the stock was higher? Unlikely.  
 

• Stop with the canard that investors deem buybacks to be good because they increase earnings 
per share (EPS) by dividing profits by a smaller number of shares. Here’s a typical quotation: 
“Buybacks serve some useful purposes. Reducing the outstanding stock can help a company 
boost per-share earnings, as the profit is divided by fewer shares.” 18 This is not even 
arithmetically true, much less economically valid. As seen earlier, the EPS impact of a buyback is 
a function of the interest rate (either foregone interest income on cash deployed to buy back 
shares or the interest expense assumed to borrow to buy shares) and the reciprocal of the P/E 
multiple, or earnings yield. The EPS effect is separate from the economic effect. 

  
• Returning capital to investors is vital, and redeployment of capital is an essential function of the 

capital markets. While many investors rely on agents to invest on their behalf (e.g., mutual funds, 
hedge funds), redeploying capital from low-return to high-return opportunities is crucial to the 
long-term health of the economy, and buybacks can be a very efficient way to achieve that goal. 

 
• Share buybacks should not be derisively called “financial engineering.” If done properly, they are 

a thoughtful and effective means to return capital to owners. Some companies may pursue 
buybacks for the wrong reasons, including boosting the stock price or offsetting dilution from 
compensation programs, but the evidence shows that such moves have little or no lasting 
effects.19 
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One of the greatest computer programmers of 

all time grew up near Seattle. He saw an 

upstart company, Intel, making computers on a 

chip and was among the first people to see the 

potential of these so-called microcomputers. 

He dedicated himself to writing software for 

the new device and, by one account, “wrote 

the software that set off the personal computer 

revolution.” 

 

In the mid 1970s, he founded a company to 

sell software for micro-computers. In the early 

history of the company, “the atmosphere was 

zany,” and “people came to work barefoot, in 

shorts,” and “anyone in a suit was a visitor.” 

But the company was soon highly profitable, 

and by 1981 its operating system had a 

dominant share of the market for personal 

computers that used Intel microprocessors. 

 

For all of its early triumphs, the company’s 

watershed moment came when IBM visited in 

the summer of 1980 to discuss an operating 

system for its new PC. After some negotiation, 

the two companies struck a deal. In August 

1981, retailers offered the company’s software 

alongside the brand new IBM PC, and the 

company’s fate was sealed. The rest is history, 

as they say. 

 

In case this story’s not familiar, here’s the 

ending. This pioneer of computer technology 

entered a biker bar in Monterey, California, on 

July 8, 1994, wearing motorcycle leathers and 

Harley-Davidson patches. What happened 

next is unclear, but he suffered a traumatic 

blow to the head from either a fight or a fall. 

He left under his own power but died three 

days later from the injury, complicated by his 

chronic alcoholism. He was fifty-two years 

old. He is buried in Seattle and has an etching 

of a floppy disk on his tombstone. His name is 

Gary Kildall. 

 

You’d be excused for thinking that the first 

part of the story is about Bill Gates, the 

multibillionaire founder of Microsoft. And it is 

certainly tantalizing to ask whether Gary 

Kildall could have been Bill Gates, who at one 

point was the world’s richest man. But the fact 

is that Bill Gates made astute decisions that 

positioned Microsoft to prevail over Kildall’s 

company, Digital Research, at crucial 

moments in the development of the PC 

industry. 

 

When IBM executives first approached 

Microsoft about supplying an operating 

system for the company’s new PC, Gates 

actually referred them to Digital Research. 

There are conflicting accounts of what 

happened at the meeting, but it’s fairly clear 

that Kildall didn’t see the significance of the 

IBM deal in the way that Gates did. 

 

IBM struck a deal with Gates for a lookalike 

of Kildall’s product, CP/M-86, that Gates had 

acquired. Once it was tweaked for the IBM 

PC, Microsoft renamed it PC-DOS and 

shipped it. After some wrangling by Kildall, 

IBM did agree to ship CP/M-86 as an 

alternative operating system. IBM also set the 

prices for the products. No operating system 

was included with the IBM PC, and everyone 

who bought a PC had to purchase an operating 

system. PC-DOS cost $40. CP/M-86 cost 

$240. Guess which won. 

 

But IBM wasn’t the direct source of 

Microsoft’s fortune. Gates did cut a deal with 

IBM. But he also kept the right to license PC-

DOS to other companies. When the market for 

IBM PC clones took off, Microsoft rocketed 

away from the competition and ultimately 

enjoyed a huge competitive advantage. 

 

When asked how much of his success he 

would attribute to luck, Gates allowed that it 

played “an immense role.” In particular, 

Microsoft was launched at an ideal time: “Our 

timing in setting up the first software company 

aimed at personal computers was essential to 

our success,” he noted. “The timing wasn’t 

entirely luck, but without great luck it 

wouldn’t have happened.” 

 

Making Your Own Luck 

 

Since luck is intimately intertwined in all of 

our lives, it comes as no surprise that there are 

plenty of aphorisms that address luck: 

 

 “You make your own luck.” 

 “Luck is what happens when preparation 

meets opportunity.” 

 “I’m a great believer in luck, and I find the 

harder I work, the more I have of it.” 
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Preparation and hard work are essential 

elements of skill. They often lead to good 

outcomes. But the aphorisms don’t really 

address what’s happening. If you prepare and 

work hard, you are successful not because 

your luck improves. Luck doesn’t change at 

all. Only your skill improves. And you can 

work hard and prepare and build the best 

American diner on Route 66 just when the 

Interstate highway bypasses your town and 

puts you out of a job. 

 

There’s another popular argument that says 

you can’t get lucky unless you get in luck’s 

way. For example, you can’t win the lottery 

unless you play. On one level, of course, this 

is true. But it glosses over two important 

points. Luck can be good or bad. While 

winning the lottery does seem like good luck, 

it’s hard to say that losing the lottery is bad 

luck. Losing the lottery is expected. Lotteries 

are designed to take in more money than they 

dole out, so they are a loser’s game in the 

aggregate. The main issue is that putting 

yourself in a position to enjoy good luck also 

puts you in a position to lose. 

 

The other point is that the very effort that 

leads to luck is a skill. Say that you need to 

complete ten interviews with prospective 

employers to receive one job offer. Individuals 

who seek only five interviews may not get an 

offer, but those who go through all ten 

interviews will have an offer in hand by the 

end of the process. Getting an offer isn’t luck, 

it’s a matter of effort. Patience, persistence, 

and resilience are all elements of skill. 

 

The best-known advocate for the idea that you 

can create your own luck is Richard Wiseman, 

a professor at the University of Hertfordshire 

who holds Britain’s Chair in the Public 

Understanding of Psychology. Wiseman’s 

investigations are offbeat and fun. For 

example, he conducted a “scientific search” 

for the world’s funniest joke. (The winner: 

Two hunters are out in the woods when one of 

them collapses. He doesn’t seem to be 

breathing and his eyes are glazed. The other 

guy whips out his phone and calls the 

emergency services. He gasps, “My friend is 

dead! What can I do?” The operator says, 

“Calm down. I can help. First, let’s make sure 

he’s dead.” There is a silence, then a shot is 

heard. Back on the phone, the guy says, “OK, 

now what?”) He also argues that he has found 

“a scientifically proven way to understand, 

control, and increase your luck.” 

 

Wiseman collected a sample of hundreds of 

individuals and had them rate themselves on 

their beliefs about luck. He then sought to 

explain “the different ways in which lucky and 

unlucky people thought and behaved” and 

identified the “four principles of luck.” The 

principles include maximizing your chance 

opportunities, listening to your lucky hunches, 

expecting good fortune, and turning bad luck 

into good. Wiseman’s research is unfailingly 

lively and provocative and he comes across as 

an energetic and intellectually curious man. 

Unfortunately, good science this is not. 

 

In one experiment, Wiseman asked people 

playing the U.K. National Lottery to submit a 

form that included information on how many 

tickets they intended to buy and whether they 

considered themselves lucky. Of the seven 

hundred–plus respondents, 34 percent 

considered themselves lucky, 26 percent 

unlucky, and 40 percent were neutral. Thirty-

six of the respondents (about 5 percent) won 

money that night, split evenly between the 

lucky and unlucky people. Individuals lost 

£2.50 on average, just as you would expect 

according to the number of tickets purchased. 

Wiseman points out that this experiment 

shows that lucky people aren’t psychic (just in 

case you thought they were); he also rules out 

any relationship between intelligence and luck. 

 

Suffice it to say that there is no way to 

improve your luck, because anything you do to 

improve a result can reasonably be considered 

skill. 
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• The key to generating excess returns is the ability to distinguish between price and 

value—two very distinct concepts. 
 

• The factors that create market inefficiencies are challenging for investors to deal 
with, making the mispricings difficult to exploit. 

 
• The most basic question you must always answer: what’s priced in? 
  
• This report walks through an expectations analysis for a large retailing company. 
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Introduction 
 
Investing, at its core, is the act of delaying consumption today in order to consume more at some 
point in the future. How much more depends on the rate of return of the investment. Naturally, no 
one knows the future rate of return on various assets—including bonds, stocks, real estate, and 
commodities—but common sense tells us, and history generally confirms, that there is a 
reasonable relationship between risk and return. Just as you don’t expect a puny payoff from 
betting on a long shot or a windfall from wagering on the favorite in horseracing, you don’t expect 
risk and reward to be unrelated in markets over time. 
 
Active portfolio managers seek to generate attractive returns. Often, but not always, these returns 
are benchmarked against an appropriate index. The logic is straightforward: an investor can buy 
an index fund at a relatively low cost, so only portfolio managers who generate returns in excess 
of the index add value.  
 
A portfolio manager acting as a long-term investor, in contrast to a speculator, seeks to buy 
securities that trade at a price less than value (and sell, or sell short, those that trade at a price 
greater than value.).1The key to doing this successfully is the ability to distinguish between price 
and value—two very distinct concepts. 
 
The value of a financial asset is the present value of future cash flows. Accordingly, value reflects 
the magnitude, risk, and timing of cash flows. For some financial assets, the payment of these 
cash flows is a contractual obligation. For example, a bond is a contract between a company and 
a lender that specifies timely interest payments and the return of principal at maturity. Since the 
magnitude and timing of cash flows are set, a bond buyer only has to worry about the risk.  
 
Equities also derive their value from future cash flows but are distinct in that there is no 
contractual obligation. (Even dividend payments are at best a quasi-contract.) As a result, a 
stock’s value is based primarily on the expectations of the magnitude, risk, and timing of cash 
flows.  
 
The price of a financial asset is the result of an arms-length transaction that reflects a set of 
expectations about the future. In an informationally-efficient market, the stock price reflects all of 
the known information about a company and its prospects. In an allocatively-efficient market, all 
capital has been put to its best and highest use and price and value are aligned. 2    
 
Academics who speak of market efficiency generally don’t mean that every stock price perfectly 
reflects its value. 3 A better way to think about it is that prices may be too high or too low, but 
there is no systematic bias. In other words, they reflect fair value on average. 
 
Researchers have dedicated an enormous amount of effort to show that markets are not efficient. 
We have booms and crashes. Spin-offs generate excess returns. Momentum is persistent. 
Arbitrageurs sometimes fail to exploit arbitrage opportunities. Fortunes are made by skillful (or 
lucky) investors. Sociological factors that cause collectives to fail are at the core of many of these 
inefficiencies. The wisdom of crowds becomes the madness of crowds.  
 
At this point, there should be no doubt that price and value diverge—and sometimes significantly. 
The problem is in taking advantage of it. And therein lies the key: The very factors that cause 
market inefficiencies make them difficult to exploit. 4 That’s why finance professors are so smug 
when they condemn active money managers—the professors don’t doubt the existence of 
inefficiencies; they doubt the existence of investors who can systematically exploit those 
inefficiencies (especially after costs).  
 
Think of a boom as a “bullish” disease that makes people buy stocks of dot.com companies. 
There is a population of 100 investors and each has a different threshold of susceptibility to the 
disease. The disease starts to spread as the early bulls are infected, giving a little lift to the 
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dot.com stocks. If the right conditions are in place, the bullish disease spreads past a tipping 
point. That means that investors with low and moderate susceptibility are eventually infected. 
Finally, all of the investors have the bullish disease—even those who were skeptical until the 
end—and all buy the dot.coms. At that point, the population has been completely infected and 
there is no one left to buy. The bullish disease has exhausted itself, and the natural course for the 
price of dot.com stocks is lower.   
 
In the market for goods and services, prices transmit very useful information. For example, if the 
demand for a good exceeds the supply, the price will rise and producers will have an incentive to 
create more. This holds most strongly when demand and supply are largely independent and 
when the good in question is well specified and has utility.  
 
The market for goods and services works because prices generate negative feedback. Constant 
adjustments to supply or demand lead to a price level that is at or below a buyer’s willingness to 
pay and at or above a seller’s ability to generate a satisfactory return on invested capital. 
Basically, this allows buyers to get what they want at a price they are willing to pay and allows 
sellers to provide what consumers want while making a sufficient profit.  
 
In the market for financial assets, prices also reveal useful information. But unlike the market for 
goods and services where buyers and sellers know the underlying product in question—say, an 
apple or an Apple computer—in financial markets the price reveals the expectations about the 
future. While negative feedback also works in markets—it’s at the core of arbitrage—the setup 
also allows for positive feedback. Since no one really knows what the future holds, investors take 
the price as a cue—higher prices suggest a rosier future. That’s how you get a bubble. In this 
sense, prices not only inform investors, they influence them. 5  
 
The key to successful investing, then, is to explicitly distinguish between fundamentals—the value 
of the company based on financial results in the future—and expectations—the market price and 
what it implies about those results. This is really difficult for at least a couple of reasons. The first 
is that normal humans prefer to be part of the crowd and that preference is what simultaneously 
leads to market inefficiency and an inability to take advantage of it.  
 
The second is that the person who is evaluating the fundamentals is generally the same person 
who’s evaluating the expectations. The natural tendency is to blur the distinction between the two. 
When fundamentals are good we want to buy; when they’re bad we want to sell—all this 
irrespective of the most basic question: what’s priced in? 
 
A good example of where fundamentals and expectations are clearly different is betting on horse 
races. The fundamentals are how fast a horse is likely to run. A handicapper might estimate that 
based on factors that include the horse’s past finishes, the track condition, the jockey, the 
distance, and the strength of the field. The expectations are the odds on the tote board, which 
can be translated into a subjective probability of a horse’s likelihood of winning. Studies of bets on 
horse races find that they are generally efficient. 6 
 
Making money through betting on horses is not at all about predicting which ones will win or lose. 
It’s about picking the ones with odds—or a price—that fail to reflect their prospects—or value. In 
other words, expectations are out of sync with fundamentals. In horse racing, you get feedback 
promptly. The horse runs as you had thought or it doesn’t. In financial markets, the feedback 
generally comes with a delay. Still, the analogy of horse racing makes clear one of the essential 
tasks for successful investing: determining the expectations represented by the asset price.  
 
This report shows how to do that, using a large, multi-national retailer as a case study. The idea, 
developed in Expectations Investing, is to start with the stock price and reverse engineer the 
expectations consistent with that price. 7 I will go through this analysis step by step, and provide 
some discussion of the analytical challenges along the way. The goal will be to have a sense of 
what this retailer’s stock price implies about future financial results, including sales growth, 
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operating profit margins, capital intensity, and returns on incremental capital. If you want a 
metaphor, it would be where the bar is set for the high jumper.  
 
A full “expectations investing” analysis makes a judgment about how the fundamental results are 
likely to look. This report makes no attempt to address this topic at all (it is in the book). 
Accordingly, this analysis in no way represents an investment recommendation. The goal is to 
highlight the distinction between fundamentals and expectations, which is frequently overlooked, 
and to demonstrate how to get a handle on expectations based on the prevailing stock price and 
some sources that reflect the consensus of the financial community. 
 
The Expectations Approach 
 
The stock price of the retailer we will analyze is at $74 at the time of this writing. Our goal is to 
understand what expectations for the magnitude, risk, and timing of cash flows are embedded in 
that price.  
 
The value of a company is the present value of free cash flows. Free cash flow is the cash 
available for distribution to all of the capital providers of the company. More technically: 
 
Free cash flow (FCF) = net operating profit after tax (NOPAT) – investments in future growth (I).  
 
NOPAT is the cash earnings a company would have assuming there was no financial leverage. 
Investments consider all outlays a company needs to make to support growth in profits. These 
include changes in working capital, capital expenditures, and acquisitions.  
 
The present value of future free cash flows allows us to calculate the value of the company. We 
then have to subtract debt and other liabilities to determine the value of the equity—a residual 
claim: 
 
Debt + equity = PV of FCFs 
 
Equity = PV FCFs – debt 
 
To get a sense of the company we’re analyzing, Exhibit 1 shows the last three fiscal years of free 
cash flow. 8 (The fiscal year ends in January. The full income statement, balance sheet, and 
statement of cash flows are at the end of this report.) The company’s earnings before interest and 
taxes (EBIT) have grown steadily and NOPAT has been in the range of $16.1 to $18.9 billion.    
 
Over these three years, the company reduced its net working capital balance from about $1.2 
billion to negative $1 billion, freeing about $2.2 billion. This means that the company’s non-
interest bearing current liabilities exceed its current assets net of excess cash. In plain language, 
the company now gets paid for the goods it sells before it has to pay its suppliers.  
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Exhibit 1: Derivation of a Retailer’s Last 3 Years of Free Cash Flow 
 
NOPAT 

F2010 F2011 F2012
EBIT 24,262.0 25,542.0 26,558.0

Cash taxes:
Tax provision 7,156.0 7,579.0 7,944.0
Deferred taxes 354.0 (919.0) (976.0)
Interest shield 602.5 645.3 703.3
Total 8,112.5 7,305.3 7,671.3

NOPAT 16,149.5 18,236.7 18,886.7

Investment

Δ working capital (3,820.0) 2,023.0 (408.0)

Capital spending 12,184.0 12,699.0 13,510.0
Depreciation (7,157.0) (7,641.0) (8,130.0)
Δ fixed capital 5,027.0 5,058.0 5,380.0

Acquisitions (net) (564.0) (506.0) 3,099.0

Investment 643.0 6,575.0 8,071.0

Free cash flow 15,506.5 11,661.7 10,815.7   
Source: Company reports and LMCM analysis.  
 
Capital spending, which includes the cost of building new stores, information systems, and 
remodeling existing ones, is the company’s largest investment item. We measure fixed capital 
investment as capital spending minus depreciation expense. This allows us to reflect the fact that 
depreciation is a non-cash charge. By treating fixed capital investment this way, we also make a 
simplifying assumption that it is only capital spending in excess of depreciation that is considered 
an investment. Said differently, we can say that the model assumes that maintenance capital 
spending and depreciation are roughly equivalent, and only spending above depreciation is an 
investment. 
 
Fixed capital investment was close to $5 billion for each of the past three fiscal years. Based on 
the company’s disclosure, that is also a reasonable sum for fiscal 2013.  
 
The last component of investment is mergers and acquisitions (M&A). Here we measure how 
much the company spends to acquire other businesses net of how much it receives for 
operations that it sells. It comes as no surprise that M&A is lumpy. The company received about 
$0.5 billion for asset sales in fiscal 2010 and 2011, and spent $3.1 billion on M&A in fiscal 2012.  
 
Free cash flow has therefore been in a range of $10.8 billion—a year when there was prominent 
M&A—to $15.5 billion, when the company sharply reduced working capital and divested 
businesses. We can characterize free cash flow as stable and substantial.  
 
A calculation of the value drivers for the last five years also provides insight into the operating 
characteristics of this retailer. Value drivers, a term coined by Alfred Rappaport, are measures 
that determine shareholder value. There are five operating value drivers: sales growth, operating 
profit margins, cash tax rate, working capital investment rate, and fixed capital investment rate. 9  
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The working and fixed capital investment rates reflect the investment as a percentage of the 
change in sales. For example, a fixed capital investment rate of 29% says that for every dollar of 
sales the company added during the period, the company invested $0.29 into fixed capital. We 
have broken out M&A as a separate investment category, although it could be subsumed into 
working and fixed capital investment. 
 
Exhibit 2: Value Drivers for the Last Five Years (F2007-2012) 
 
Last Five Years 
Sales growth   5.1%
Operating profit margin 5.9%
Cash tax rate  33.2%

  
Working capital change -4.2%
Fixed capital change 29.3%
M &A change  2.0%

Source: Company reports and LMCM analysis.  
 
Exhibit 2 shows the results for this retailer. Sales growth was 5.1 percent, a rate somewhat higher 
than global GDP10 growth. Operating profit margins were very stable, averaging 5.9 percent. The 
cash tax rate was 33 percent during the period. Combined, these value drivers determine 
NOPAT. 
 
Over the past five years, the company invested $0.27 for every additional dollar of sales. Capital 
spending and M&A combined were over $0.30 on the dollar, while working capital actually came 
down during the period, generating cash. Said differently, for every new dollar of sales, the 
retailer was able to reduce its working capital by $0.04. These value drivers determine the 
investment in future growth, I.   
 
We can also get a sense of how efficiently the company has invested its capital by examining the 
return on invested capital (ROIC). Exhibit 3 shows that ROIC drifted lower in fiscal 2012 versus 
fiscal 2011, but remains well above the company’s cost of capital. This suggests that the 
company has a strong competitive advantage but one that may dissipate slowly.   
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Exhibit 3: Return on Invested Capital (F2010-2012) 
 

F2010 F2011 F2012
NOPAT 16,149.5 18,236.7 18,886.7

Invested capital
2009 2010 2011 2012

Cash 7,275.0 7,907.0 7,395.0 6,550.0
A/R 3,905.0 4,144.0 5,089.0 5,937.0
Inventory 34,511.0 32,713.0 36,437.0 40,714.0
Other 3,258.0 3,268.0 3,091.0 1,774.0
Current assets 48,949.0 48,032.0 52,012.0 54,975.0

NIBCLs 47,721.0 50,624.0 52,581.0 55,952.0

Net working capital 1,228.0 -2,592.0 -569.0 -977.0

Net PPE 95,653.0 102,307.0 107,878.0 112,324.0

Other 18,827.0 20,068.0 20,892.0 26,107.0
Invested capital 115,708.0 119,783.0 128,201.0 137,454.0

Average invested capital 117,745.5 123,992.0 132,827.5

ROIC 13.5% 14.2% 13.7%
ROIC (average IC) 13.7% 14.7% 14.2%   

Source: Company reports and LMCM analysis.  
 
Magnitude, Risk, and Timing of Cash Flows 
 
With this background in mind, we are now set to do an expectations analysis of the retailer. We 
will take on the task in three parts. First, we’ll get a sense of consensus expectations for the 
company’s value drivers. Next, we’ll estimate the cost of capital. Finally, we’ll consider the 
market-implied forecast period, or the period of time the company can be expected to generate 
returns above the cost of capital on its incremental investments. 11 
 
Magnitude 
 
To get a sense of expected cash flows we consulted a number of analyst reports, company 
guidance, consensus forecasts, and Value Line. The picture that emerged is as follows: 
 
Sales growth: roughly 6.0 percent for F2013, 4.0 percent for the next few years, and fading lower 
after that. While this company has grown well in excess of global GDP over time, the growth in 
years 2-4 is less than three-quarters of estimated global GDP growth. 12   
 
Operating profit margin: approximately 6.0 percent for F2013 and F2014, 5.9 percent for the next 
five years and fading lower after that. 
 
Working capital investment: Assume a 5 percent rate, which means that every new dollar of sales 
will require an increase in working capital of $0.05.  
 
Fixed capital investment: Assume a 30 percent rate, which means that every new dollar of sales 
will require an increase in fixed capital of $0.30. This includes acquisitions. 
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Tax rate: Assume 33 percent throughout.  
 
These expectations assume that sales growth in the next five years is slower than the previous 
five (4.3 percent versus 5.1 percent), that operating margins are comparable, and that investment 
needs grow modestly. As a result, return on average invested capital declines from 14.2 percent 
in fiscal 2012 to 12.8 percent in fiscal 2019.  
 
Risk 
 
Now we turn to the issue of risk, which is captured in the opportunity cost of capital. The cost of 
capital typically has two components: the cost of debt and the cost of equity.  
 
The cost of debt is relatively straightforward, and is estimated as the rate a company would pay 
on a new issuance of debt. For practical purposes, the yield to maturity13 on the company’s long-
term debt serves as a good proxy for this rate. That rate is currently 2.0 percent (35 basis points 
over the U.S. 10-year Treasury note). Since interest expense is tax deductible, we need to adjust 
for the tax shield (i.e., multiply the yield by [1- tax rate]) to come up with the after-tax cost of debt 
of 1.3 percent. 
 
The cost of equity is more difficult to estimate because the cost is implicit, not explicit. Debt is a 
contract while equity is effectively a claim. The most widely-used approach to estimating the cost 
of equity is the capital asset pricing model (CAPM). The CAPM starts with a risk-free rate and 
adds an equity risk premium (ERP). The ERP captures the additional return investors require for 
owning stocks versus risk-free bonds to reflect that stocks are riskier than bonds. The ERP is 
further modified by beta, a measure of how much a stock moves relative to the market. The 
formula for the CAPM is: 
 
Cost of equity = risk-free rate + (beta x equity risk premium)  
 
The most widely used risk-free rate in the U.S. is the yield on the 10-year Treasury note. 14 At the 
time of this writing, the yield is 1.65 percent.  
 
For an estimate of the equity risk premium, we turn to Aswath Damodaran, a professor of finance 
at the Stern School of Business at New York University. Damodaran provides an estimate of the 
equity risk premium monthly. As of August 1, 2012, the figure was 5.9 percent. Damodaran not 
only offers a current estimate, he also provides historical ERP’s. Over the last 50 years or so, the 
ratio of the ERP to the risk-free rate has averaged about 0.7. At 3.6 times today, it appears 
something has to give. 15 

 

Value Line estimates this stock’s beta to be 0.60. 16 Value Line calculates beta by looking at 
weekly percentage changes in the stock versus the NYSE Index over five years. Value Line and 
Bloomberg use adjusted betas, which revert the raw beta toward 1.00 to reflect the tendency of 
betas to move toward 1.00 over time.   
 
With these assumptions, we can estimate the cost of equity to be 5.2 percent (1.65 + [0.60 x 
5.9]). As the company is financed with roughly 80 percent equity and 20 percent debt, the 
weighted average cost of capital comes out to 4.5 percent.  
 
Certainly, the cost of capital appears low by any historical standard. One way to think about it is 
the yield on debt is 2 percent—a visible number derived from a liquid security—and the equity’s 
return is 320 basis point higher. Further, the cost of credit default swaps—basically the price of 
insuring against bankruptcy—is lower for this company than for the U.S. government. Market 
prices of well-traded securities provide support for the cost of capital calculation.      
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Timing 
 
The last component of the analysis is the period of excess returns, which we like to call the 
competitive advantage period (CAP). 17 More specifically, during the CAP the company is 
expected to make investments that generate a return in excess of the cost of capital. At the end 
of the CAP, we can assume that incremental investments earn returns equal to the cost of capital. 
This does not mean the company will stop growing. It means only that the company no longer 
creates additional value. A perpetuity assumption, which capitalizes the NOPAT in the last year of 
the CAP at the cost of capital, captures this economic scenario.  
 
In the case of this international retailer, the expectations are modest with regard to future value 
creation. A straightforward way to test how much value is reflected in expectations is to express 
the value of a company in two parts: 18 
 
Value = steady state value + future value creation  
  
To make this apply solely to the stock price, we can subtract debt from both sides of the equation: 
 
Equity = steady state value + future value creation - debt 
 
We calculate steady state value by capitalizing the base year of NOPAT (assuming that there are 
no unusual items included). Collecting the components for our retailer, we have base year 
NOPAT of $18.9 billion, a cost of capital of 4.5 percent, debt of $54 billion, and 3.46 billion shares 
outstanding. What we find is that the steady state value is higher than the current stock price: 
 
 
Equity per share = $18,889/4.5% - $53,500  =  $105   
              3,460 
 
Said differently, this result suggests that the market is pricing in no value creation and, indeed, 
that the company will invest below the cost of capital. 
 
Given that the next few years for this company are quite visible, a more sensible interpretation of 
the market price is that there is an expectation for value creation in the near term, followed by a 
period of declining cash flow.   
 
Exhibit 4 shows a snapshot of market expectations given the estimated value drivers and cost of 
capital. To reflect a decline in long-term cash flows, we assume a perpetual decline in cash flows 
after year 7 of the DCF model.19 (For those replicating the numbers, we use mid-year discounting 
since the company’s fiscal year ends in January.)  
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Exhibit 4: Market-Implied Expectations 
 
Sales 446,950.0 476,449 495,507 515,327 535,940 552,018 568,579 585,636 603,205
Sales growth --- 6.6% 4.0% 4.0% 4.0% 3.0% 3.0% 3.0% 3.0%
Operating income 26,558 28,587 29,730 30,404 31,620 32,569 33,546 34,553 34,986
Operating margin 5.9% 6.0% 6.0% 5.9% 5.9% 5.9% 5.9% 5.9% 5.8%
Tax rate 28.9% 33.0% 33.0% 33.0% 33.0% 33.0% 33.0% 33.0% 33.0%
NOPAT 18,887 19,153 19,919 20,371 21,186 21,821 22,476 23,150 23,441

Working capital (chg) (408) 1,475 953 991 1,031 804 828 853 878
Fixed Capital (chg) 8,479 6,000 5,717 5,946 6,184 4,823 4,968 5,117 5,271
Investment in future 8,071 7,475 6,670 6,937 7,215 5,627 5,796 5,970 6,149

Free Cash Flow 10,816 11,678 13,249 13,434 13,971 16,194 16,680 17,180 17,291

PV of FCF 10,816 11,423 12,398 12,027 11,967 13,270 13,077 12,886
Cumulative PV of FCF 10,816 11,423 23,821 35,848 47,815 61,085 74,161 87,047

Residual Value 246,919 256,795 262,616 273,121 281,314 289,754 298,446 302,190
PV of Residual Value 246,919 251,176 245,751 244,519 240,953 237,440 233,977 226,657

Corporate Value 257,734 262,599 269,572 280,367 288,768 298,524 308,139 313,705

Debt 53,537 53,537 53,537 53,537 53,537 53,537 53,537 53,537
Shareholder value 204,197 209,062 216,035 226,830 235,231 244,987 254,602 260,168
Shares outstanding 3,460 3,460 3,460 3,460 3,460 3,460 3,460 3,460

Shareholder value per share $59.02 $60.42 $62.44 $65.56 $67.99 $70.81 $73.58 $75.19

ear 1 2 3 4 5 6 7  Y
 
Source: Company reports and LMCM analysis.  
 
Provided this is a plausible scenario, this retailer can be expected to earn above the cost of 
capital for approximately seven years, after which the company makes no additional value-
creating investments and sees its NOPAT decline 3 percent annually. The market-implied return 
on investment during the CAP is 7.3 percent, well below the company’s historical return on 
invested capital. 20 Historically, we have observed that high-quality retailers have CAP’s of around 
10 years.  
 
While it is impossible to know precisely what’s priced in, this analysis gives us some sense of 
what has to be true for today’s stock price to make sense. The goal is to do this analysis while 
remaining agnostic as to whether the market is right or wrong.  
 
The next step in the expectations investing approach is to do strategic and financial analysis to 
judge whether the prevailing price reflects results the company is likely to meet, exceed, or miss. 
This includes scenario analysis of the company’s primary value driver, sales growth, as well as 
the impact of differing levels of sales on operating profit margin and return on invested capital. 
We can value these scenarios, and the expected value of the stock is the sum of the products of 
the probability and outcome of each scenario. Stocks that trade at a large discount to expected 
value generally carry a sufficient margin of safety.   
 
Making the Expectations Approach Work for You 
 
Great investors distinguish between fundamentals and expectations. For investors in equities, 
both require analysis. Gaining a grasp of fundamentals involves the study of a company’s growth 
rates, returns on investment, and sustainable competitive advantage. Factors including the quality 
of the industry and management’s ability to allocate capital are also important, as is the 
consideration of macroeconomic developments. A grasp of expectations necessitates reverse 
engineering what the current stock price implies about future results. Most investors acknowledge 
this point but few go through the exercise explicitly. 
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Those who seek to succeed as long-term investors need time, capital, and fortitude. Time is 
important because gaps between fundamentals and expectations are not always closed quickly. 
So even in cases where the analysis is correct, the ability to see an investment idea to fruition is 
important. This ability is increasingly challenged in an increasingly short-term oriented world. 21   
 
A stable base on investment capital is also crucial because great investment ideas aren’t worth 
anything if you have no money to invest. Investors, both individuals and institutions, are known to 
chase performance. As a consequence, dollar-weighted returns for investors are generally below 
time-weighted returns for investment funds and asset classes. Said differently, rising asset prices 
draw additional investment, leading to potential overvaluation, and declining asset prices lead to 
investment withdrawal, pushing prices lower and possibly creating attractive opportunities. 22   
 
So when investments are most attractive, the pool of capital available to invest is often modest. 
And when investments are least attractive, capital is plentiful. Money management, the ability to 
properly allocate capital to investments based on their attractiveness, is an essential skill that is 
frequently overlooked. Investors with a stable and countercyclical base of capital stand at a huge 
advantage to those who work with fleet-footed capital. 23  
 
The final ingredient is fortitude. Owning a stock with a large margin of safety that goes nowhere, 
or down, is not easy. Every day, Mr. Market is sending a signal that your investment case is 
incorrect. Pressure is only exacerbated by the risk of negative fund flows. But in this case, it’s 
useful to turn to the words of the father of security analysis, Ben Graham, who said, “You are 
neither right nor wrong because the crowd agrees with you. You are right because your data and 
reasoning are right.” 24 A firm grasp of expectations can help shape this conviction.   
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for the past five years, as compared to the MSCI World Index, equals 0.49 (as of July 31, 2012). 
17 More accurately, timing is about when the company will generate cash flows, CAP is about the 
duration of value creation.  
18 Merton H. Miller and Franco Modigliani, “Dividend Policy, Growth, and the Valuation of 
Shares,” The Journal of Business, Vol. 34, No. 4, October, 1961, 411-433. 
19 The Discounted cash flow (DCF) model uses future free cash flow projections and discounts 
them (most often using the weighted average cost of capital) to arrive at a present value, which is 
used to evaluate the potential for investment. The formula for growth in perpetuity is NOPAT x 
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(1+g)/(WACC – g). A negative “g” lowers the NOPAT to be capitalized and increases the discount 
rate. For example, $100 capitalized at a cost of capital is worth $2,222 ($100/4.5%). With a 3% 
decline in NOPAT, the value is $1,293, a 42 percent reduction. 
20 See how to calculate market-expected rate on investment (MEROI) in Michael J. Mauboussin 
and Alexander Schay, “Where’s the Bar? Introducing Market-Expected Return on Investment 
(MEROI), Frontiers of Finance, Credit Suisse Equity Research, June 12, 2001. Also, Alfred 
Rappaport, Creating Shareholder Value: A Guide for Managers and Investors (New York: Free 
Press, 1998), 103-109.   
21 Alfred Rappaport, Saving Capitalism from Short-Termism: How to Build Long-Term Value and 
Take Back Our Financial Future (New York: McGraw Hill, 2011), 69-88.   
22 See Michael J. Mauboussin, “The Coffee Can Approach: Why Doing Less Can Leave You with 
More,” Mauboussin on Strategy, March 25, 2011. Also http://www.ici.org/pdf/2012_factbook.pdf. 
23 Michael J. Mauboussin, “Size Matters: The Kelly Criterion and the Importance of Money 
Management,” Mauboussin on Strategy, February 1, 2006. 
24 Benjamin Graham, The Intelligent Investor: A Book of Practical Counsel, Fourth Revised 
Edition (New York: Harper & Row, 1973), 287. 
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Appendix: 
 
Income Statement

2007 2008 chg. 2009 chg. 2010 chg. 2011 chg. 2012 chg.
Net sales 348,368.0 377,023.0 8.2% 404,254.0 7.2% 408,085.0 0.9% 421,849.0 3.4% 446,950.0 6.0%
Cost of sales 263,979.0 284,137.0 7.6% 303,941.0 7.0% 304,106.0 0.1% 314,946.0 3.6% 335,127.0 6.4%
Gross income 84,389.0 92,886.0 10.1% 100,313.0 8.0% 103,979.0 3.7% 106,903.0 2.8% 111,823.0 4.6%
Gross margin 24.2% 24.6% -- 24.8% -- 25.5% -- 25.3% -- 25.0% --

S, G & A 63,892.0 70,724.0 10.7% 77,546.0 9.6% 79,717.0 2.8% 81,361.0 2.1% 85,265.0 4.8%
Operating income 20,497.0 22,162.0 8.1% 22,767.0 2.7% 24,262.0 6.6% 25,542.0 5.3% 26,558.0 4.0%
Operating margin 5.9% 5.9% -- 5.6% -- 5.9% -- 6.1% -- 5.9% --

Interest expense 1,809.0 2,103.0 16.3% 2,184.0 3.9% 2,065.0 -5.4% 2,205.0 6.8% 2,322.0 5.3%

Other (net) (280.00) (309.00) 10.4% (284.0) -8.1% (181.0) -36.3% (201.0) 11.0% (162.0) -19.4%

Pretax income 18,968.00 20,368.00 7.4% 20,867.0 2.4% 22,378.0 7.2% 23,538.0 5.2% 24,398.0 3.7%

Income tax 6,354.00 6,889.00 8.4% 7,133.0 3.5% 7,156.0 0.3% 7,579.0 5.9% 7,944.0 4.8%

Net income 12,614.00 13,479.00 6.9% 13,734.0 1.9% 15,222.0 10.8% 15,959.0 4.8% 16,454.0 3.1%

Minority (1,330.00) (538.00) (353.0) (592.0) 430.0 (755.0)

Earnings per share $2.71 $3.18 17.4% $3.40 6.7% $3.78 11.4% $4.48 18.5% $4.54 1.2%

Shares outstanding 4,164.0 4,066.0 -2.4% 3,939.0 -3.1% 3,866.0 -1.9% 3,656.0 -5.4% 3,460.0 -5.4%
Tax rate 33.5% 33.8% -- 34.2% -- 32.0% -- 32.2% -- 32.6% --  
 
Balance Sheet

2006 2007 2008 2009 2010 2011 2012
Cash and equivalents 6,193.0 7,767.0 5,492.0 7,275.0 7,907.0 7,395.0 6,550.0
Accounts receivable 2,575.0 2,840.0 3,642.0 3,905.0 4,144.0 5,089.0 5,937.0
Inventories 31,910.0 33,685.0 35,159.0 34,511.0 32,713.0 36,437.0 40,714.0
Other current assets 3,147.0 2,690.0 3,727.0 3,258.0 3,268.0 3,091.0 1,774.0
Current assets 43,825.0 46,982.0 48,020.0 48,949.0 48,032.0 52,012.0 54,975.0

Net PP&E 77,865.0 88,440.0 96,867.0 95,653.0 102,307.0 107,878.0 112,324.0

Other assets 16,497.0 16,165.0 18,627.0 18,827.0 20,068.0 20,892.0 26,107.0

Total assets 138,187.0 151,587.0 163,514.0 163,429.0 170,407.0 180,782.0 193,406.0

S-T debt 8,633.0 8,283.0 11,269.0 7,669.0 4,919.0 6,022.0 6,348.0
Accounts payable 25,101.0 28,484.0 30,344.0 28,849.0 30,451.0 33,676.0 36,608.0
Accrued expenses 13,274.0 14,675.0 15,725.0 18,112.0 18,734.0 18,701.0 18,154.0
Income taxes 1,817.0 706.0 1,140.0 760.0 1,439.0 204.0 1,190.0
Current liabilities 48,825.0 52,148.0 58,478.0 55,390.0 55,543.0 58,603.0 62,300.0

Long-term debt 30,096.0 30,735.0 33,402.0 34,566.0 36,421.0 43,860.0 47,189.0

Other liabilities 129.0 0.0 0.0 2,921.0 2,766.0 3,023.0 3,135.0
Deferred taxes 4,501.0 4,971.0 5,087.0 3,076.0 2,722.0 3,641.0 4,617.0

Common stock/paid in 3,013.0 3,247.0 3,425.0 4,313.0 4,181.0 3,929.0 4,034.0
Retained earnings 49,105.0 55,818.0 57,319.0 63,660.0 66,357.0 63,967.0 68,691.0
Treasury stock 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cummulative translation adj 1,053.0 2,508.0 3,864.0 (2,688.0) (70.0) 646.0 (1,410.0)
Equity 53,171.0 61,573.0 64,608.0 65,285.0 70,468.0 68,542.0 71,315.0

Minority interest 1,465.0 2,160.0 1,939.0 2,191.0 2,487.0 3,113.0 4,850.0

Total liabilities/equity 138,187.0 151,587.0 163,514.0 163,429.0 170,407.0 180,782.0 193,406.0
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Statement of Cash Flows
2007 2008 2009 2010 2011 2012

Net earnings 11,284.0 12,731.0 13,381.0 14,370.0 16,389.0 15,699.0
Depreciation 5,459.0 6,317.0 6,739.0 7,157.0 7,641.0 8,130.0
Intangible amortization 0.0 0.0 0.0 0.0 0.0 0.0
Changes in operating working capital 2,949.0 428.0 1,137.0 3,295.0 1,080.0 359.0
Gains on divestitures, pension funding and other 543.0 1,166.0 1,890.0 1,427.0 (1,467.0) 67.0
Net cash provided by operating activities 20,235.0 20,642.0 23,147.0 26,249.0 23,643.0 24,255.0

Capital expenditues (15,666.0) (14,937.0) (11,499.0) (12,184.0) (12,699.0) (13,510.0)
Purchases of businesses (68.0) (1,338.0) (1,576.0) 0.0 (202.0) (3,548.0)
Divestitures and other 1,271.0 605.0 2,333.0 564.0 708.0 449.0
Net cash used in investing activities (14,463.0) (15,670.0) (10,742.0) (11,620.0) (12,193.0) (16,609.0)

Net increase in short-term debt 0.0 2,376.0 0.0 0.0 503.0 3,019.0
Proceeds from long-term debt 7,199.0 11,167.0 6,566.0 5,546.0 11,396.0 5,050.0
Principle payments on long-term debt (7,291.0) (9,066.0) (9,484.0) (7,412.0) (4,443.0) (4,939.0)
Net purchases of treasury stock (1,718.0) (7,691.0) (3,521.0) (7,276.0) (14,776.0) (6,298.0)
Dividends paid (2,802.0) (3,586.0) (3,746.0) (4,217.0) (4,437.0) (5,048.0)
Other (510.0) (622.0) 267.0 (832.0) (271.0) (242.0)
Net cash provided (used) in financing (5,122.0) (7,422.0) (9,918.0) (14,191.0) (12,028.0) (8,458.0)

Currency 97.0 252.0 (781.0) 194.0 66.0 (33.0)

Increase (decrease) in cash 747.0 (2,198.0) 1,706.0 632.0 (512.0) (845.0)  
 
Source: Company reports.  
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Important risks
All investments involve risk, including possible loss of principal. Past performance is no guarantee of future results. 
An investor cannot invest directly in an index.

Common stocks generally provide an opportunity for more capital appreciation than fixed-income investments 
but are subject to greater market fluctuations.

Fixed-income securities involve interest rate, credit, inflation and reinvestment risks; and possible loss of principal. 
As interest rates rise, the value of fixed income securities falls.

Commodities contain heightened risk that include market, political, regulatory, and natural conditions and may not 
be suitable for all investors.

U.S. Treasuries are direct debt obligations issued and backed by the “full faith and credit” of the U.S. government. 
The U.S. government guarantees the principal and interest payments on U.S. Treasuries when the securities 
are held to maturity. Unlike U.S. Treasury securities, debt securities issued by the federal agencies and 
instrumentalities and related investments may or may not be backed by the full faith and credit of the U.S. 
government. Even when the U.S. government guarantees principal and interest payments on securities, this 
guarantee does not apply to losses resulting from declines in the market value of these securities.

Yields and dividends represent past performance and there is no guarantee they will continue to be paid.
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The Big idea tHe tRue MeasuRes of success

a aBOuT a dOzen years 
ago, when I was working for a large financial ser-
vices firm, one of the senior executives asked me to 
take on a project to better understand the company’s 
profitability. I was in the equity division, which gen-
erated fees and commissions by catering to invest-
ment managers and sought to maximize revenues by 
providing high-quality research, responsive trading, 
and coveted initial public offerings. While we had 
hundreds of clients, one mutual fund company was 
our largest. We shuttled our researchers to visit with 
its analysts and portfolio managers, dedicated capi-
tal to ensure that its trades were executed smoothly, 
and recognized its importance in the allocation of 
IPOs. We were committed to keeping the 800-pound 
gorilla happy. 

Part of my charge was to understand the divi-
sion’s profitability by customer. So we estimated the 
cost we incurred servicing each major client. The 
results were striking and counterintuitive: Our larg-
est customer was among our least profitable. Indeed, 
customers in the middle of the pack, which didn’t 
demand substantial resources, were more profitable 
than the giant we fawned over. 

What happened? We made a mistake that’s ex-
ceedingly common in business: We measured the 
wrong thing. The statistic we relied on to assess 
our performance—revenues—was disconnected 
from our overall objective of profitability. As a re-
sult, our strategic and resource allocation decisions 
didn’t support that goal. This article will reveal how 
this mistake permeates businesses—probably even 
yours—driving poor decisions and undermining per-
formance. And it will show you how to choose the 
best statistics for your business goals. 

ignoring Moneyball’s Message
Moneyball, the best seller by Michael Lewis, de-
scribes how the Oakland Athletics used carefully 
chosen statistics to build a winning baseball team on 

the cheap. The book was published nearly a decade 
ago, and its business implications have been thor-
oughly dissected. Still, the key lesson hasn’t sunk in. 
Businesses continue to use the wrong statistics.

Before the A’s adopted the methods Lewis de-
scribes, the team relied on the opinion of talent 
scouts, who assessed players primarily by looking 
at their ability to run, throw, field, hit, and hit with 
power. Most scouts had been around the game 
nearly all their lives and had developed an intuitive 
sense of a player’s potential and of which statistics 
mattered most. But their measures and intuition 
often failed to single out players who were effective 
but didn’t look the role. Looks might have nothing 
to do with the statistics that are actually important: 
those that reliably predict performance. 

Baseball managers used to focus on a basic num-
ber—team batting average—when they talked about 
scoring runs. But after doing a proper statistical 
analysis, the A’s front office recognized that a play-
er’s ability to get on base was a much better predictor 
of how many runs he would score. Moreover, on-
base percentage was underpriced relative to other 
abilities in the market for talent. So the A’s looked 
for players with high on-base percentages, paid less 
attention to batting averages, and discounted their 
gut sense. This allowed the team to recruit winning 
players without breaking the bank. 

Many business executives seeking to create 
shareholder value also rely on intuition in selecting 
statistics. The metrics companies use most often to 
measure, manage, and communicate results—often 
called key performance indicators—include finan-
cial measures such as sales growth and earnings 
per share (EPS) growth in addition to nonfinancial 
measures such as loyalty and product quality. Yet, 
as we’ll see, these have only a loose connection to 
the objective of creating value. Most executives con-
tinue to lean heavily on poorly chosen statistics, the 
equivalent of using batting averages to predict runs. 
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Only through 
proper statistical 
analysis of a host of fac-
tors that could drive customer 
satisfaction did the company discover 
that turnover among store managers, not in the 
overall employee population, made the difference. 
As a result, the firm shifted its focus to retaining 
managers, a tactic that ultimately boosted satisfac-
tion and profits. 

Availability. The availability heuristic is a strat-
egy we use to assess the cause or probability of an 
event on the basis of how readily similar examples 
come to mind—that is, how “available” they are to 
us. One consequence is that we tend to overestimate 
the importance of information that we’ve encoun-
tered recently, that is frequently repeated, or that is 
top of mind for other reasons. For example, execu-
tives generally believe that EPS is the most impor-
tant measure of value creation in large part because 
of vivid examples of companies whose stock rose 
after they exceeded EPS estimates or fell abruptly 
after coming up short. To many executives, earnings 

idea in Brief
the statistics that companies use most 
often to track and communicate perfor-
mance include financial measures such 
as sales and earnings per share growth 
as well as nonfinancial measures such as 
loyalty and product quality. yet these have 
only a flimsy connection to the objective of 
creating shareholder value.

useful statistics have two qualities. they 
are persistent, showing that the outcome 
of an action at one time will be similar to 
the outcome of the same action at a later 
time; and they are predictive, demonstrat-
ing a causal relationship between the  
action and the outcome being measured.

choosing the right statistics—metrics 
that will allow you to understand, track, 
and manage the cause-and-effect rela-
tionships that determine the value of your 
company—is a four-step process. 

Like leather-skinned baseball scouts, they 
have a gut sense of what metrics are most 
relevant to their businesses, but they don’t realize 
that their intuition may be flawed and their decision 
making may be skewed by cognitive biases. Through 
my work, teaching, and research on these biases, I 
have identified three that seem particularly relevant 
in this context: the overconfidence bias, the avail-
ability heuristic, and the status quo bias. 

Overconfidence. People’s deep confidence in 
their judgments and abilities is often at odds with 
reality. Most people, for example, regard them-
selves as better-than-average drivers. The tendency 
toward overconfidence readily extends to business. 
Consider this case from Stanford professors David 
Larcker and Brian Tayan: The managers of a fast-
food chain, recognizing that customer satisfaction 
was important to profitability, believed that low em-
ployee turnover would keep customers happy. “We 
just know this is the key driver,” one executive ex-
plained. Confident in their intuition, the executives 
focused on reducing turnover as a way to improve 
customer satisfaction and, presumably, profitability. 

As the turnover data rolled in, the executives 
were surprised to discover that they were wrong: 
Some stores with high turnover were extremely 
profitable, while others with low turnover struggled. 

 1  Define your governing objective. 

 2   Develop a theory of cause and effect 
to assess presumed drivers of value. 

 3   Identify the specific activities that  
employees need to do to help achieve  
the governing objective. 

 4   Regularly reevaluate the chosen  
statistics to ensure that they 
continue to link employee activities 
with the governing objective.

People’s deep confidence in their 
judgments and abilities is often  
at odds with reality. 
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growth seems like a reliable cause of stock-price in-
creases because there seems to be so much evidence 
to that effect. But, as we’ll see, the availability heu-
ristic often leads to flawed intuition. 

Status quo. Finally, executives (like most peo-
ple) would rather stay the course than face the risks 
that come with change. The status quo bias derives 
in part from our well-documented tendency to 
avoid a loss even if we could achieve a big gain. A 
business consequence of this bias is that even when 
performance drivers change—as they invariably do—
executives often resist abandoning existing metrics 
in favor of more-suitable ones. Take the case of a 
subscription business such as a wireless telephone 
provider. For a new entrant to the market, the acqui-
sition rate of new customers is the most important 
performance metric. But as the company matures, 
its emphasis should probably shift from adding 
customers to better managing the ones it has by, for 
instance, selling them additional services or reduc-
ing churn. The pull of the status quo, however, can 

inhibit such a shift, and so executives end up manag-
ing the business with stale statistics. 

Considering Cause and effect 
To determine which statistics are useful, you must 
ask two basic questions. First, what is your objec-
tive? In sports, it is to win games. In business, it’s 
usually to increase shareholder value. Second, what 
factors will help you achieve that objective? If your 
goal is to increase shareholder value, which activi-
ties lead to that outcome? 

What you’re after, then, are statistics that reliably 
reveal cause and effect. These have two defining 
characteristics: They are persistent, showing that the 
outcome of a given action at one time will be similar 
to the outcome of the same action at another time; 
and they are predictive—that is, there is a causal re-
lationship between the action the statistic measures 
and the desired outcome. 

Statistics that assess activities requiring skill are 
persistent. For example, if you measured the perfor-

the Problem with Popular Measures
the most useful statistics are persis-
tent (they show that the outcome of 
an action at one time will be similar 
to the outcome of the same action at 
another time) and predictive (they link 
cause and effect, predicting the out-
come being measured). statisticians 
assess a measure’s persistence and 
its predictive value by examining the 
coefficient of correlation: the degree 
of the linear relationship between 
variables in a pair of distributions. Put 
simply, if there is a strong relationship 
between two sets of variables (say a 
group of companies’ sales growth in 
two different periods), plotting the 
points on a graph like the ones shown 
here produces a straight line. if there’s 
no relationship between the variables, 
the points will appear to be randomly 
scattered, in this case showing that 
sales growth in the first period does 
not predict sales growth in the second. 

in comparing the variable “sales 
growth” in two periods, the coefficient 
of correlation, r, falls in the range of 
1.00 to –1.00. if each company’s sales 
growth is the same in both periods (a 

perfect positive correlation), r = 1.00— 
a straight line. (the values need not 
be equal to produce a perfect cor-
relation; any straight line will do.) if 
sales growth in the two periods is 
unrelated (there is zero correlation), 
r = 0—a random pattern. if increases 
in one period match decreases in the 
other (a perfect inverse correlation), 
r = –1.00—also a straight line. even 
a quick glance can tell you whether 
there is a high correlation between 
the variables (the points are tightly 
clustered and linear) or a low correla-
tion (they’re randomly scattered).

the closer to 1.00 or –1.00 the 
co efficient of correlation is, the more 
persistent and predictive the statistic. 
the closer to zero, the less persistent 
and predictive the statistic.

Let’s examine the persistence  
of two popular measures: ePS 
growth and sales growth. 
the figures to the left show the coef-
ficient of correlation for ePs growth 
and sales growth for more than 300 
large nonfinancial companies in the 
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mance of a trained sprinter running 100 meters on 
two consecutive days, you would expect to see simi-
lar times. Persistent statistics reflect performance 
that an individual or organization can reliably con-
trol through the application of skill, and so they ex-
pose causal relationships.

It’s important to distinguish between skill and 
luck. Think of persistence as occurring on a contin-
uum. At one extreme the outcome being measured 
is the product of pure skill, as it was with the sprinter, 
and is very persistent. At the other, it is due to luck, 
so persistence is low. When you spin a roulette 
wheel, the outcomes are random; what happens on 
the first spin provides no clue about what will hap-
pen on the next. 

To be useful, statistics must also predict the result 
you’re seeking. Recall the Oakland A’s recognition 
that on-base percentage told more about a player’s 
likelihood of scoring runs than his batting average 
did. The former statistic reliably links a cause (the 
ability to get on base) with an effect (scoring runs). It 

is also more persistent than batting average because 
it incorporates more factors—including the ability 
to get walked—that reflect skill. So we can conclude 
that a team’s on-base percentage is better for predict-
ing the performance of a team’s offense. 

All this seems like common sense, right? Yet com-
panies often rely on statistics that are neither very 
persistent nor predictive. Because these widely used 
metrics do not reveal cause and effect, they have lit-
tle bearing on strategy or even on the broader goal of 
earning a sufficient return on investment. 

Consider this: Most corporations seek to maxi-
mize the value of their shares over the long term. 
Practically speaking, this means that every dollar 
a company invests should generate more than one 
dollar in value. What statistics, then, should ex-
ecutives use to guide them in this value creation? 
As we’ve noted, EPS is the most popular. A survey 
of executive compensation by Frederic W. Cook & 
Company found that it is the most popular mea-
sure of corporate performance, used by about half 

the Problem with Popular Measures
united states. the compounded an-
nual growth rates from 2005 to 2007, 
on the horizontal axes, are compared 
with the rates from 2008 to 2010, on 
the vertical axes. if ePs and sales 
growth were highly persistent and, 
therefore, dependent on factors the 
company could control, the points 
would cluster tightly on a straight line. 
But in fact they’re widely scattered, 
revealing the important role of chance 
or luck. the correlation is negative 
and relatively weak (r = –0.13) for  
ePs growth but somewhat higher  
(r = 0.28) for sales growth. this is  
consistent with the results of large-
scale studies. 

Next, we’ll look at the predictive 
value of ePS growth and sales 
growth by examining the correlation 
of each with shareholder returns. 
in the figures to the right, adjusted 
ePs growth and sales growth are on 
the horizontal axes. the vertical axes 
are the total return to shareholders for 
each company’s stock less the total 
return for the s&P 500. adjusted ePs 

growth shows a reasonably good cor-
relation with increasing shareholder 
value (r = 0.37), so it is somewhat pre-
dictive. the problem is that forecast-
ing earnings is difficult because, as 
we saw in the previous analysis, ePs 
growth in one period tells you little 
about what will happen in another. 
earnings data may be moderately 
predictive of shareholder returns,  
but they are not persistent. 

using sales growth as a gauge of 
value creation falls short for a dif-
ferent reason. while sales growth is 
more persistent than ePs growth, it  
is less strongly correlated with rela-
tive total returns to shareholders  
(r = 0.27). in other words, sales-
growth statistics may be somewhat 
persistent, but they’re not very 
predictive.

thus the two most popular mea-
sures of performance have limited 
value in predicting shareholder 
returns because neither is both per-
sistent and predictive.
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The Big idea tHe tRue MeasuRes of success

survey by Graham and his colleagues found that the 
majority of companies were willing to sacrifice long-
term economic value in order to deliver short-term 
earnings. Theory and empirical research tell us that 
the causal relationship between EPS growth and 
value creation is tenuous at best. Similar research re-
veals that sales growth also has a shaky connection 
to shareholder value. (For a detailed examination 
of the relationship between earnings growth, sales 
growth, and value, see the exhibit “The Problem 
with Popular Measures.”)

Of course, companies also use nonfinancial 
performance measures, such as product quality, 
workplace safety, customer loyalty, employee satis-
faction, and a customer’s willingness to promote a 
product. In their 2003 HBR article, accounting pro-
fessors Christopher Ittner and David Larcker wrote 
that “most companies have made little attempt to 
identify areas of nonfinancial performance that 
might advance their chosen strategy. Nor have they 

To identify useful statistics, you 
must have a solid grasp of cause 
and effect. If you don’t understand 
the sources of customer satisfac-
tion, for example, you can’t identify 
the metrics that will help you 
improve it. This seems obvious, but 
it’s surprising how often people 
assign the wrong cause to an out-
come. This failure results from an 
innate desire to find cause and ef-
fect in every situation—to create a 
narrative that explains how events 
are linked even when they’re not.

the Perils of intuition
consider this: the most common method 

for teaching business management is to find 
successful businesses, identify their com-
mon practices, and recommend that manag-
ers imitate them. Perhaps the best-known 
book using this method is Jim collins’s Good 
to Great. collins and his team analyzed 
thousands of companies and isolated 11 
whose performance went from good to 
great. they then identified the practices that 
they believed had caused those companies 
to improve—including leadership, people, a 
fact-based approach, focus, discipline, and 
the use of technology—and suggested that 
other companies adopt them to achieve the 
same great results. this formula is intuitive, 
includes some compelling narrative, and has 
sold millions of books. 

if causality were clear, this approach 
would work. the trouble is that the perfor-
mance of a company almost always depends 
on both skill and luck, which means that a 
given strategy will succeed only part of the 
time. some companies using the strategy 
will succeed; others will fail. so attributing a 
firm’s success to a specific strategy may be 
wrong if you sample only the winners.  

the more important question is, How many 
of the companies that tried the strategy 
actually succeeded?

Jerker denrell, a professor of strategy 
at oxford, calls this the “undersampling of 
failure.” He argues that because firms with 
poor performance are unlikely to survive, 
they are absent from the group under 
observation. say two companies pursue the 
same strategy, and one succeeds because of 
luck while the other fails. since we draw our 
sample from the outcome, not the strategy, 
we observe the successful company and 
assume that the favorable outcome was the 
result of skill and overlook the influence of 
luck. we connect cause and effect where 
there is no connection.

the lesson is clear: when luck plays a part 
in determining the consequences of your 
actions—as is often the case in business—
you don’t want to study success to identify 
good strategy but rather study strategy to 
see whether it consistently led to success. 
statistics that are persistent and predictive, 
and so reliably link cause and effect, are 
indispensable in that process.

of all companies. Researchers at Stanford Graduate 
School of Business came to the same conclusion. 
And a survey of 400 financial executives by finance 
professors John Graham, Campbell Harvey, and 
Shiva Rajgopal found that nearly two-thirds of com-
panies placed EPS first in a ranking of the most im-
portant performance measures reported to outsid-
ers. Sales revenue and sales growth also rated highly 
for measuring performance and for communicating 
externally. 

But will EPS growth actually create value for 
shareholders? Not necessarily. Earnings growth and 
value creation can coincide, but it is also possible to 
increase EPS while destroying value. EPS growth is 
good for a company that earns high returns on in-
vested capital, neutral for a company with returns 
equal to the cost of capital, and bad for companies 
with returns below the cost of capital. Despite 
this, many companies slavishly seek to deliver EPS 
growth, even at the expense of value creation. The 
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demonstrated a cause-and-effect link between im-
provements in those nonfinancial areas and in cash 
flow, profit, or stock price.” The authors’ survey of 
157 companies showed that only 23% had done ex-
tensive modeling to determine the causes of the ef-
fects they were measuring. The researchers suggest 
that at least 70% of the companies they surveyed 
didn’t consider a nonfinancial measure’s persistence 
or its predictive value. Nearly a decade later, most 
companies still fail to link cause and effect in their 
choice of nonfinancial statistics. 

But the news is not all bad. Ittner and Larcker 
did find that companies that bothered to measure a 
nonfinancial factor—and to verify that it had some 
real effect—earned returns on equity that were about 
1.5 times greater than those of companies that didn’t 
take those steps. Just as the fast-food chain boosted 
its performance by determining that its key metric 
was store manager turnover, not overall employee 
turnover, companies that make proper links be-
tween nonfinancial measures and value creation 
stand a better chance of improving results. 

Picking Statistics
The following is a process for choosing metrics that 
allow you to understand, track, and manage the 
cause-and-effect relationships that determine your 
company’s performance. I will illustrate the process 
in a simplified way using a retail bank that is based 
on an analysis of 115 banks by Venky Nagar of the 
University of Michigan and Madhav Rajan of Stan-

ford. Leave aside, for the moment, which metrics 
you currently use or which ones Wall Street analysts 
or bankers say you should. Start with a blank slate 
and work through these four steps in sequence. 

1 Define your governing objective. A clear 
objective is essential to business success be-
cause it guides the allocation of capital. Creat-

ing economic value is a logical governing objective 
for a company that operates in a free market system. 
Companies may choose a different objective, such as 
maximizing the firm’s longevity. We will assume that 
the retail bank seeks to create economic value.

2 Develop a theory of cause and effect to 
assess presumed drivers of the objec-
tive. The three commonly cited financial 

drivers of value creation are sales, costs, and invest-
ments. More-specific financial drivers vary among 
companies and can include earnings growth, cash 
flow growth, and return on invested capital.

Naturally, financial metrics can’t capture all 
value-creating activities. You also need to assess 
non financial measures such as customer loyalty, 
customer satisfaction, and product quality, and de-
termine if they can be directly linked to the financial 
measures that ultimately deliver value. As we’ve dis-
cussed, the link between value creation and financial 

Companies that link 
nonfinancial measures 
and value creation  
stand a better chance  
of improving results.
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The Big idea tHe tRue MeasuRes of success

and nonfinancial measures like these is variable and 
must be evaluated on a case-by-case basis.

In our example, the bank starts with the theory 
that customer satisfaction drives the use of bank ser-
vices and that usage is the main driver of value. This 
theory links a nonfinancial and a financial driver. 
The bank then measures the correlations statisti-
cally to see if the theory is correct and determines 
that satisfied customers indeed use more services, 
allowing the bank to generate cash earnings growth 
and attractive returns on assets, both indicators of 
value creation. Having determined that customer 
satisfaction is persistently and predictively linked 
to returns on assets, the bank must now figure out 
which employee activities drive satisfaction. 

3 Identify the specific activities that em-
ployees can do to help achieve the gov-
erning objective. The goal is to make the 

link between your objective and the measures that 
employees can control through the application of 
skill. The relationship between these activities and 
the objective must also be persistent and predictive. 

In the previous step, the bank determined that 
customer satisfaction drives value (it is predictive). 
The bank now has to find reliable drivers of customer 
satisfaction. Statistical analysis shows that the rates 
consumers receive on their loans, the speed of loan 
processing, and low teller turnover all affect cus-
tomer satisfaction. Because these are within the 
control of employees and management, they are 

persistent. The bank can use this information to, for 
example, make sure that its process for reviewing 
and approving loans is quick and efficient. 

4 Evaluate your statistics. Finally, you must 
regularly reevaluate the measures you are 
using to link employee activities with the 

governing objective. The drivers of value change 
over time, and so must your statistics. For example, 
the demographics of the retail bank’s customer base 
are changing, so the bank needs to review the driv-
ers of customer satisfaction. As the customer base 
becomes younger and more digitally savvy, teller 
turnover becomes less relevant and the bank’s on-
line interface and customer service become more so. 

COMPanieS have access to a growing torrent of sta-
tistics that could improve their performance, but ex-
ecutives still cling to old-fashioned and often flawed 
methods for choosing metrics. In the past, compa-
nies could get away with going on gut and ignoring 
the right statistics because that’s what everyone 
else was doing. Today, using them is necessary to 
compete. More to the point, identifying and exploit-
ing them before rivals do will be the key to seizing  
advantage.  hBr reprint R1210B

Michael j. Mauboussin is the chief investment 
strategist at legg Mason capital Management and an 

adjunct professor of finance at columbia Business school. 
He is the author of The Success Equation (Harvard Business 
Review Press, forthcoming), from which this article was 
developed.
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IntroductIon

Sorting the Sources 
of Success

MY CAREER WAS LAUNCHED  by a trash can.

Like many seniors in college, I wasn’t sure what I wanted 

to do for a living, but I knew that I needed a job. Drexel Burnham 

 Lambert, an investment bank that was hot at the time, came on cam-

pus to recruit students for a new training program. My interview 

went well enough that I was called to the firm’s headquarters in 

New York City. I put on my best suit and tie, polished my shoes, and 

headed to the Big Apple.

Early the next morning, we candidates gathered in a vast confer-

ence room and listened intently as the leader of the program told 

us what to expect for the day. “You will have full interviews with 

six members of our staff,” she informed us, “and then each of you 

will have ten minutes with the senior executive in charge of our 

division.” When it was clear that she had everyone’s attention, she 

added, “If you want the job, you’ll have to shine in that interview.”

My half dozen interviews went as well as could be expected. When 

they were over, a member of the staff led me down a long corridor to 

an office paneled in dark wood, with deep wall-to-wall carpeting and 

a picture window overlooking a panorama of downtown Manhattan. 
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A sharp-eyed administrative assistant ushered me in, and the senior 

executive greeted me warmly. Then I saw it.

Peeking out from underneath a huge desk was a trash can bearing 

the logo of the Washington Redskins, a professional football team. 

As a sports fan who had just spent four years in Washington, D.C., 

and had attended a game or two, I complimented the executive on 

his taste in trash cans. He beamed, and that led to a  ten-minute inter-

view that stretched to fifteen minutes, during which I listened and 

nodded intently as he talked about sports, his time in  Washington, 

and the virtues of athletics. His response to my opening was purely 

emotional. Our discussion was not intellectual. It was about a 

shared passion.

I got the job. My experience in the training program at Drexel 

Burnham was critical in setting the trajectory of my career. But 

after a few months in the program, one of the leaders couldn’t resist 

pulling me aside. “Just to let you know,” he whispered, “on balance, 

the six interviewers voted against hiring you.” I was stunned. How 

could I have gotten the job? He went on: “But the head guy overrode 

their assessment and insisted we bring you in. I don’t know what 

you said to him, but it sure worked.” My career was launched by 

a trash can. That was pure luck, and I wouldn’t be writing this if 

I hadn’t benefited from it.

The Boundaries of Skill and Luck

Much of what we experience in life results from a combination of 

skill and luck. A basketball player’s shot before the final buzzer 

bounces out of the basket and his team loses the national champi-

onship. A pharmaceutical company develops a drug for hyperten-

sion that ends up as a blockbuster seller for erectile dysfunction. 

An investor earns a windfall when he buys the stock of a company 

shortly before it gets acquired at a premium. Different levels of skill 

and of good and bad luck are the realities that shape our lives. And 

yet we aren’t very good at distinguishing the two.
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Part of the reason is that few of us are well versed in statistics. 

But psychology exerts the most profound influence on our failure to 

identify what is due to skill and what is just luck. The mechanisms 

that our minds use to make sense of the world are not well suited 

to accounting for the relative roles that skill and luck play in the 

events we see taking shape around us. Let me start with some exam-

ples that are clearly controlled by either luck or skill.

The drawing for Powerball, a multistate lottery, went off unevent-

fully on the evening of Wednesday, March 30, 2005. The first five 

balls came through the clear tubes: 28, 39, 22, 32, 33. The final ball, 

which came from a separate machine, clicked into place: 42. The 

whole process took less than a minute.

Sue Dooley, the staff member who was overseeing the drawing 

that night, rolled the machines back into the vault and drove from 

the television studio to the Powerball headquarters five miles away. 

Based on the statistics, she expected that perhaps one ticket would 

take home that day’s jackpot of $84 million and that three or four 

people would have picked five of the six numbers correctly, winning 

second place.

She turned on her computer and waited for the states to report 

their results. The trickle of winners she had expected was actually a 

torrent. In total, there were 110 second-place winners. The statisti-

cians employed by Powerball had warned that six or seven times the 

predicted figure was well within the realm of chance, but an outcome 

nearly thirty times the expectation appeared statistically impossi-

ble. Another oddity was that nearly all of the winning tickets had 

the same sixth number, 40. Truth be told, the officials at Powerball 

would have preferred it if the winners had picked all six numbers 

correctly, because the jackpot is split evenly among them. No mat-

ter how many people win, it costs Powerball the same amount. But 

each winner of the second prize receives a set amount, which meant 

that in this case, Powerball had to pay out $19 million more than it 

had anticipated.

Dooley called her boss and together they puzzled over possible 

explanations, including numbers shown on television, pattern plays, 
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lottery columns, and even fraud. None of them checked out. The next 

morning, they got their first inkling of what had happened. When 

a staff member at a prize office in Tennessee asked a winner where 

he had gotten his numbers, he answered, “From a fortune cookie.” 

Later a winner in Idaho said the same thing, and shortly thereafter 

winners in Minnesota and Wisconsin echoed the reply. Jennifer 8. 

Lee, a reporter from the New York Times, jumped on the story and 

traced the fortune cookies with the winning numbers back to the 

factory of Wonton Food in Long Island City, New York.  Derrick 

Wong, a vice president at the company, explained that they had 

put numbers in a bowl and randomly picked out six of them. Since 

generating the number sequences takes time, the company printed 

the same numbers on different fortunes so as to save labor on the 

4 million cookies the factory produced each day.1 Each of those very 

lucky winners took home between $100,000 and $500,000, according 

to how much they had bet.

Marion Tinsley won a lot, too, but it wasn’t because he was lucky. 

Tinsley was known as the greatest player of checkers (also known as 

draughts) in the world. In 1948 he was crowned as the United States 

champion; shortly before his death in 1994, he tied Don Lafferty 

and a computer program named Chinook for first place. In the inter-

vening forty-five years, Tinsley lost only seven individual games 

for a near-perfect record. In two of those games he was defeated by 

 Chinook. Despite the fact that he didn’t play for long periods of time 

(he was a professor of mathematics at Florida State and Florida 

A&M Universities), he reigned as world champion in three separate 

decades.2

Tinsley’s success resulted from years of deliberate practice. In his 

youth, Tinsley spent eight hours a day, five days a week, studying 

checkers, and he continued to study the game, though less intensely, 

throughout his life. He cultivated a prodigious memory that allowed 

him to recall the flow of games he had played decades earlier.  Tinsley 

was fiercely competitive and claimed that he could beat all comers, 

man or machine, as long as his health didn’t fail him.3
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The Sources of Success

Both those who won the Powerball lottery and Marion Tinsley 

enjoyed great success. But it’s easy to see that the causes of the two 

types of success differed markedly. The lottery outcome that day 

was a matter of pure good luck for the 110 winners and pure bad luck 

for Powerball. But Tinsley’s success was almost entirely the result 

of skill. With all the luck in the world, you would have almost no 

chance of winning if Tinsley were across the table from you. For 

practical purposes, we can regard Tinsley’s success as all skill. 

Unfortunately, most things in life and business are not that clear. 

Most of the successes and failures we see are a combination of skill 

and luck that can prove maddeningly difficult to tease apart.

The purpose of this book is to show you how you can understand 

the relative contributions of skill and luck and how to use that 

understanding in interpreting past results as well as making better 

decisions in the future. Ultimately, untangling skill and luck helps 

with the challenging task of prediction, and better predictions lead 

to greater success.

Skill, Luck, and Prediction

Shortly after winning the Nobel Prize in Economics in 2002,  Daniel 

Kahneman, a retired professor of psychology at Princeton, was asked 

which of his 130-plus academic papers was his all-time  favorite.4 He 

chose “On the Psychology of Prediction,” a paper he cowrote with 

the late Amos Tversky that was published in  Psychological Review in 

1973. The paper argues that intuitive judgments are often unreliable 

because people base predictions on how well an event seems to fit a 

story. They fail to consider either how reliable the story is or what 

happened before in similar situations. More formally,  Kahneman 

and Tversky argue that three types of information are relevant to 

statistical prediction. The first is prior information, or the base rate. 
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For example, if 85 percent of the taxicabs in a city are green, then 

85 percent is the base rate. Absent any other information, you can 

assume that whenever you see a taxicab there’s an 85 percent chance 

that it will be green. The second type of information is the specific 

evidence about an individual case. The third type of information is 

the expected accuracy of the prediction, or how precise you expect it 

to be given the information you have.5

I had a conversation with a doctor that illustrates these three 

types of information. He mentioned that he had a treatment for 

improving a specific ailment that succeeded about 50 percent of the 

time (the base rate). But he added that he could induce almost any 

patient to undergo the treatment if he simply told them, “The last 

patient who was treated this way is doing great!” (specific evidence 

about an individual case). For the patients who were evaluating the 

treatment, the story of success swamped the statistics.

The key to statistical prediction is to figure out how much 

weight you should assign to the base rate and specific case. If the 

expected accuracy of the prediction is low, you should place most 

of the weight on the base rate. If the expected accuracy is high, 

you can rely more on the specific case. In this example, the doctor 

gave the patient no reason to believe that the procedure had bet-

ter than a 50/50 chance of working for him. So the patient should 

place almost no weight on the specific evidence that it worked for 

one patient, and should rely instead on the base rate in making his 

decision.

Here’s how the weighting of the base rate and the specific case 

relate to skill and luck. When skill plays the prime role in deter-

mining what happens, you can rely on specific evidence. If you’re 

playing checkers against Marion Tinsley, you can easily predict 

the winner on the basis of your knowledge of Tinsley’s deadly skill. 

In activities where luck is more important, the base rate should 

guide your prediction. If you see someone win a million dollars, that 

doesn’t change the odds of winning the lottery. Just because some-

one wins at roulette, it doesn’t help you to guess where the ball will 

end up on the next spin.
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Unfortunately, we don’t usually think this way. When we make 

predictions, we often fail to recognize the existence of luck, and as a 

consequence we dwell too much on the specific evidence, especially 

recent evidence. This also makes it tougher to judge performance. 

Once something has happened, our natural inclination is to come up 

with a cause to explain the effect. The problem is that we commonly 

twist, distort, or ignore the role that luck plays in our successes and 

failures. Thinking explicitly about how luck influences our lives can 

help offset that cognitive bias.

Quantifying Luck’s Role in the Success Equation

The starting place for this book is to go beyond grasping the gen-

eral idea that luck is important. Then we can begin to figure out the 

extent to which luck contributes to our achievements, successes, 

and failures. The ultimate goal is to determine how to deal with luck 

in making decisions.

This book has three parts:

•	 Chapters 1 through 3 set up the foundation. I start with some 

working definitions of skill and luck, examining the types 

of interactions where luck is relevant and noting where our 

methods to sort skill and luck may not work. I then turn to 

why we have such a difficult time comprehending the influence 

that luck exerts. The basic challenge is that we love stories 

and have a yearning to understand the relationship between 

cause and effect. As a result, statistical reasoning is hard, and 

we start to view the past as something that was inevitable. 

The section finishes by looking at the continuum from all-luck 

to all-skill. I examine a basic model to help guide intuition. 

These ideas include the paradox of skill and what determines 

the rate of reversion to the mean.

•	 Chapters 4 through 7 develop the analytical tools necessary 

to understand luck and skill. I open with methods for  placing 
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activities on the luck-skill continuum. Where an activity 

falls on that continuum provides a great deal of insight into 

how to deal with it. I then look at how skill changes over time. 

 Simply put, skill tends to follow an arc: it improves for some 

time, peaks, and then glides lower. Next, I turn  attention 

to the distributions—or the range of values—of luck. In 

 activities where the results are independent of one another, 

simple models effectively explain what we see. But when a 

past  result affects a future result, predicting winners becomes 

very difficult. The most skillful don’t always win. I close this 

part by showing the difference between a useless statistic 

and a  useful one. Useful statistics are persistent (the past 

 correlates highly with the present) and predictive (doing well 

or poorly  correlates strongly with the desired goal). As we will 

see, many statistics fail this basic test.

•	 Chapters 8 through 11 offer concrete suggestions about 

how to take the findings from the first two parts of this book 

and put them to work. I begin by outlining ways to improve 

skill. Where little luck is involved, deliberate practice is 

 essential to developing skill. Where luck is rampant, we 

must think of skill in terms of a process, because the results 

don’t  provide clear feedback. Checklists can also be of 

great value because they improve execution and can guide 

behavior under  stressful circumstances. I then look at how 

to cope with luck. When you are the favorite, for example, 

you want to simplify the game so that you can overwhelm 

your opponent. If you are the underdog, you want to inject 

luck by making the game more complex. Because luck is in 

part what remains  unexplained, controlled tests allow for a 

more accurate  reading on causality. If you want to know if 

an advertisement worked, for example, you need to consider 

the purchasing behavior of those who saw the ad versus those 

who didn’t. This part also includes an in-depth discussion of 

reversion to the mean, an idea that most people believe they 
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understand, even though their behavior shows that they don’t. 

The book finishes with ten concrete tips on how to overcome 

the psychological, analytical, and procedural barriers in 

untangling skill and luck.

This analysis of skill and luck will focus on business, sports, and 

investing because these are the areas I know best. Naturally, these 

realms are quite different. Sports are the easiest activities to ana-

lyze because the rules are relatively stable over time and there is 

lots of data. Other social processes, including business, have fewer 

rules and boundaries than sports and therefore tend to be more 

 complex. Still, many of the same analytical methods are valid.6 

 Markets in general are the most difficult to analyze because prices 

are  established through the interaction of a large number of indi-

viduals. Here again, the nature of the problem may be somewhat 

 different from sports, but many of the tools for sorting out the 

 relative influence of skill and luck still apply.

Part of the fun and challenge of analyzing skill and luck is that 

it’s a multidisciplinary endeavor. Statisticians, philosophers, psy-

chologists, sociologists, corporate strategists, professors of finance, 

economists, and sabermetricians (those who apply statistical meth-

ods to the study of sports) all have something to contribute to the 

discussion.7 Unfortunately, the people within these disciplines don’t 

always reach outside their fields. You will see ideas from each of 

these disciplines, and I’m hopeful that bringing them together will 

lead to a sounder and more balanced approach to analyzing  decisions 

and interpreting the results.

Untangling skill and luck is an inherently tricky exercise, and there 

are plenty of limitations, including the quality of the data, the sizes 

of samples, and the fluidity of the activities under study. The argu-

ment here is not that you can precisely measure the contributions 

of skill and luck to any success or failure. But if you take concrete 

steps toward attempting to measure those relative contributions, 

you will make better decisions than people who think improperly 
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about those issues or who don’t think about them at all. That will 

give you an enormous advantage over them. Some statisticians, 

especially in the world of sports, come across as know-it-alls who are 

out of touch with the human side of things. This characterization is 

unfair. Statisticians who are serious about their craft are acutely 

aware of the limitations of analysis. Knowing what you can know 

and knowing what you can’t know are both essential ingredients 

of deciding well. Not everything that matters can be measured, and 

not everything that can be measured matters.

While there are wide swaths of human activity where the ideas 

in this book are hard to apply, the ideas have concrete applica-

tion in some important areas and should serve as a template for 

 thinking about decisions beyond the scope of this book. Luck may 

explain that you met your future wife after your buddy lured you 

out on a Thursday night, but this book will have little to directly say 

about that or other issues of love, health, and happiness. We need to 

define the activity we’re talking about and what measures we need 

to use to evaluate that activity effectively.

In his book The Theory of Gambling and Statistical Logic,  Richard 

Epstein, a game theorist trained in physics, notes that there is no 

way to assure that you’ll succeed if you participate in an  activity 

that combines skill and luck. But he does say, “It is gratifying 

to rationalize that we would rather lose intelligently than win 

 ignorantly.”8 Luck may or may not smile on us, but if we stick to a 

good process for making decisions, then we can learn to accept the 

outcomes of our decisions with equanimity.
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Is Asset Management Just a Glorified 

Lottery? 
Nov 1, 2012 

 

INVESTING IS NOT supposed to be 

gambling, but when you give your money to a 

fund manager you're exposing yourself to 

some combination of skill and luck. That's true 

even for passive index funds, to say nothing of 

actively managed funds. But how do you 

know which—skill or luck—will most 

determine the outcome? And is there a way to 

ensure that skill plays at least as large a role as 

luck? If not, is asset management just an 

elaborate lottery? 

 

It's an age-old question that Legg Mason 

analyst Michael Mauboussin tackles in his 

fourth book, The Success Equation: 

Untangling Skill and Luck in Business, Sports 

and Investing. He starts with a simple test for 

discerning where skill matters more than luck: 

If it's possible to lose at something on purpose, 

that something involves skill. If it's not 

possible, the something is a game of luck. 

 

Since your fund manager can't normally lose 

on purpose, you might be tempted to conclude 

that he's effectively gambling with your 

retirement. Indeed, on the luck-versus-skill 

continuum, Mauboussin places investing 

closer to roulette than to chess. But Warren 

Buffett is pretty good evidence that investing 

outcomes are not purely functions of luck, 

even if Buffett can't lose entirely on purpose. 

 

How does an investor go about finding fund 

managers who can be reasonably credited with 

skill? Two ways, says Mauboussin. You can 

look at the manager's track record, but reliable 

track records take years to amass. Better, says 

Mauboussin, to look at his process. If it's a 

sound process—picking undervalued stocks, 

for instance—it should succeed in the long run 

whatever the short-term vicissitudes of the 

market. 

 

Of course, the typical shareholder is wholly 

unequipped to size up a fund manager's 

process, which is why Mauboussin and many 

others recommend index funds for most retail 

investors. For investors who don't mind 

wading into some technical weeds, though, 

Mauboussin suggests some concrete tools. 

 

One is to look at "active share" and "tracking 

error" together. Active share is the portion of a 

portfolio that departs from the benchmark, 

expressed as a percentage (zero represents 

exact replication of the benchmark and 100 no 

resemblance at all). Tracking error is the 

precision with which the portfolio mimics a 

benchmark index. 

 

There is wide variation in performance among 

funds with high active share (say, above 60 

percent), but those with both a high active 

share and moderate tracking error tend to 

generate higher risk-adjusted returns than 

those with high active share and high tracking 

error, notes Mauboussin. 

 

Even the view from the weeds doesn't tell you 

everything, of course. There are lots of ways 

to look at the interplay of skill and 

randomness, a subject that has produced a 

minor publishing industry in recent years 

exemplified by such popular books as Nassim 

Taleb's The Black Swan and James 

Surowieki's The Wisdom of Crowds. 

 

We chatted with Mauboussin recently about 

some of the concepts central to those books 

and his—mean reversion, the "paradox of 

skill" (how a rise in collective skill levels 

makes luck more, not less, relevant), what 

makes for a useful statistic, and other 

questions. An edited transcript: 

 

Even if we agree there is such a thing as 

investment skill, a typical investor would be 

hard-pressed to find it. So does it make 

sense for an average investor to be 

anywhere other than index funds? 

 

If an investor is not interested in putting some 

effort into trying to figure out which managers 

potentially have differential skill, index funds 

make an enormous amount of sense for most 

people. Two things I would add, though: First, 

there is a test in economics called the macro-

consistency test, which basically asks the 

question, "What would happen if everybody 

does something at once?" Unfortunately, index 

or passive investing generally fails that test. In 

other words, not everyone can do it at the 

same time. 
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Investing sits toward the luck side of the 

continuum not because investors are not 

skillful but because, in effect, their skills offset 

one another through efficient prices. The 

classic random-walk argument goes roughly as 

follows: All relevant information about stocks 

is reflected in the price today, therefore only 

new information should change stock prices, 

and new information, by definition, is random. 

That's not perfectly accurate in the real world, 

but as a rough sketch of what's going on, it's 

not a bad place to start. There has to be some 

active management in order to ensure that 

information is reflected in prices. 

 

The second thing is, I think the evidence 

shows that while there's a lot of randomness in 

investing, there is indeed differential skill. 

And there are ways to think about trying to 

identify a priori that differential skill. For 

people who are not interested in getting into 

that, indexing makes a lot of sense; for those 

that are motivated, there may be some paths to 

trying to do that intelligently. 

 

Can a portfolio manager move close enough 

to the skill side that shareholders can be 

confident there's at least as much skill as 

luck at play? 

 

It's a super-interesting question. I think that 

someone like Buffett you could say quite 

confidently is very skillful. I think he's 

enjoyed a bit of good luck along the way, but 

that's fine. This gets to an essential question, 

which is, "How might you come to that 

conclusion?" There are two fundamental 

approaches to this. This first is to look at 

outcomes. With someone like Buffett, the 

track record tells you all you need to know. 

But for most portfolio managers, their track 

records are simply too short. 

 

So the second approach, which I advocate for, 

is to focus on their process. That, to me, is the 

key to illuminating skill. For instance, I might 

give you $1,000 to see if you know how to 

play blackjack. You go off and play for the 

evening, then return and give me whatever you 

have made. We know the results are going to 

be largely influenced by luck. The alternative 

is to give you $1,000, then look over your 

shoulder and watch your decision-making to 

see if you're playing basic strategy. If you are, 

I know that you're going to do as well as you 

can over time because your process is a good 

process. 

 

Do you suggest a minimum tenure needed 

to discern skill from luck? 

 

I've always tended to balk at this kind of 

approach because it assumes a purely random 

process. I wouldn't give a number on that. 

There can be investors who have a poor 

process but a pretty good track record, and I 

wouldn't want to incrementally give them any 

of my dollars. And there can be people with 

relatively short track records who do seem to 

have a good process, and I'd be more 

comfortable giving them money. 

 

If you think fees are too high, would 

performance fees be the answer? Could the 

fund industry run on that basis? 

 

I think it's less true for retail, but in the 

institutional money-management world, there 

is already a fair bit of that—performance fees. 

What you really want to reward are people 

who are operating with a proper and 

thoughtful process every single day. Over the 

long haul the best processes win, but in the 

short term they may not. Whenever 

compensation gets too linked to luck, good or 

bad, it makes me a little bit leery. 
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Say you're an investor looking to put some 

money to work in the market through a mutual 

fund. How do you pick which fund you'll 

invest in? 

 

If you're like most people, you'll find a 

reputable investment company and scan for 

the funds that have done well recently. The 

chances are good that you'll buy one of these 

winners — and that you'll live to regret the 

decision. In fact, professors of finance 

calculate that buying high and selling low 

costs investors 1 percent of their returns every 

year, a sizeable sum. 

 

It's useful to take a step back to consider why 

betting on continued success doesn't work in 

investing. 

 

It certainly works in many other fields. For 

instance, you can count on the best chess 

players, sprinters or pianists to continue to 

perform at a high level for their next match, 

race or concert. In these activities, results 

correlate highly with skill, and luck plays little 

or no role. 

 

But luck plays a huge role in determining 

results in investing, especially in the short 

term. Luck is also prominent in business 

strategy and card games —including blackjack 

and poker. One way to think about the 

difference between the results for pianists and 

poker players is to visualize a continuum with 

all luck at one end and all skill at the other. 

Then place activities along that continuum. 

Roulette wheels and lotteries are on the luck 

side, and swim and crew races are on the skill 

side. Most of the action in life sits between 

those extremes. 

 

Here's the key: results are persistent from one 

period to the next only if performance relies 

mostly on skill. You can count on Yo-Yo Ma 

to play beautifully during his next cello 

concert because the outcome closely mirrors 

his skill every time he plays. But there's no 

way to know for sure how Phil Ivey will fare 

in the next World Series of Poker because 

even if he plays his cards just right, he may 

suffer from awful luck. On the skill side, 

short-term outcomes are indicative of skill. On 

the luck side, short-term results tell you little 

about skill. 

 

The reason luck is so important in investing is 

not because investors are not skillful in the 

aggregate. It's actually the opposite. Investors 

are collectively pretty efficient at 

incorporating information into stock prices, 

which suggests that only new information 

moves stocks. I call this the "paradox of skill." 

As skill improves it tends to become more 

uniform, which means that luck becomes more 

decisive in determining results. 

 

So how should you pick your next mutual 

fund? The answer is to focus on process. 

When luck is involved, a correct decision 

leads to a good outcome only with some 

probability. Play your hand perfectly at the 

blackjack table and you still may lose because 

of the bad turn of a card. It's also true that a 

poor process can yield a favorable outcome by 

dint of luck. But a good process provides the 

highest probability of success over time. 

 

Judging process is not easy, but I recommend 

focusing on three areas: 

 

First try to get a sense of the investment 

manager's analytical process in order to 

determine whether it's economically sensible, 

disciplined, and sufficiently flexible. 

Next, ask whether the process recognizes and 

manages common behavioral biases, including 

overconfidence and anchoring. 

Finally, look at the organizational structure 

and ask whether it's conducive to focusing on 

returns for the investors or returns for the 

investment company. One statistic that may be 

useful is active share, a measure of how 

different a fund is from the benchmark to 

which it's compared. Funds with high active 

share, a sign of dedicated stock picking and 

moderate tracking error, — which suggests 

few big factor bets, have delivered excess 

returns, on average, over the past 20 years. 

Sorting through the contributions of luck and 

skill is not always easy. But even a basic sense 

of where an activity lies on the luck-skill 

continuum can offer valuable input into the 

decisions that you make – in investing and 

beyond. 
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Variation in batting averages must decrease as  
improving play eliminates the rough edges that great  

players could exploit, and average performance  
moves toward the limits of human possibility.  

—Stephen Jay Gould 

Okay, you have gotten the memo on improving skill: 10,000 hours, hard work, deliberate 

practice, grit, and attentive teacher. We’ve all heard it. you also recognize that in many of life’s 

activities, the results you achieve combine skill and luck. no debate there. now, what if I told you 

that in many cases improving skill leads to results that rely more on luck? that’s right. Greater 

skill doesn’t decrease the dependence on luck, it increases it. If you have an interest in sports, 

business, or investing, this lesson is for you. 

Stephen Jay Gould was a renowned evolutionary biologist at harvard university who loved to write 

about baseball. one of his best essays was about why no player in Major league Baseball had 

maintained a batting average of more than .400 for a full season since ted Williams hit .406 in 

1941. Gould considered several conventional explanations, including more night games, demand-

ing travel, improved fielding, and more extensive use of relief pitching. none checked out. 
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Maybe Williams was some sort of freak player, Gould thought, better than all of those who  

came before him as well as all of those who followed. that’s implausible, he concluded,  

because in every sport where performance is measured versus a clock, including swimming  

and running, athletes have improved. Baseball players, too, are better than they were in  

the past: faster, stronger, more fit, and better trained.      

So how do we solve the mystery of the vanishing .400 hitter? the best approach is to set up  

a simple model that explains how greater skill can lead to a greater reliance on luck. We’ll  

then apply our model to other realms to see if it explains what we see there. In each case, we’ll 

see that luck has more sway even as participants hone their skill. It’s the paradox of skill.    

What if I told you that in many cases improving skill  
leads to results that rely more on luck? That’s right.  
Greater skill doesn’t decrease the dependence on luck,  
it increases it.

“ 
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the Jars of Success
Imagine two jars, one representing skill and the other luck, that are each filled with cards  

with numbers printed on them that comprise a bell curve. Bell curves are defined by a mean,  

or average, and a standard deviation. From the top of the bell, the curve slopes down the  

sides symmetrically with an equal number of observations on each side. Standard deviation  

is a measure of how far the sides of the bell curve are from the average. a skinny bell curve  

has a small standard deviation and a fat bell curve has a large standard deviation. 

So most cards in each jar have values at or near the mean, and a few cards are marked with 

numbers that have values far from the mean. to determine an outcome, you draw one number 

from the skill jar, one from the luck jar, and add them. Relating this to batting averages, you 

could say that a player has a certain amount of hitting skill—the number he drew from that jar—

and some luck. a great player can have an unlucky season that results in a batting average  

below his true skill, or a below-average player can enjoy substantial luck and hit at an average 

that overstates his skill. hitting .406 as Williams did requires tremendous skill and terrific luck. 

he drew numbers from both jars that were far above average.
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let’s put some numbers to the averages in each jar. let’s start with the luck jar. While for a 

season some players will have good luck and others bad luck, we can safely assume that luck is 

zero on average. that says that the average of the skill jar will approximate the batting average 

for all of the players combined, which has vacillated around .260-.270 in the last 75 years or  

so. the reason that average skill hasn’t gone up, even though the hitters today are better than  

in the past, is that batting average represents a duel between pitcher and hitter. If pitchers  

and hitters improve roughly in lockstep, the overall skill can improve sharply even as the batting 

average remains steady. the arms war (pun intended) between pitchers and hitters creates  

the illusion of stability even as the players improve.  

here was Gould’s crucial insight: the standard deviation of skill has gone down over time.  

Imagine the bell curve going from being fat to skinny. the extreme values are closer to  

the average. So even if the luck distribution doesn’t change a bit, you should expect to see  

the standard deviation of batting averages decline over time. and that is precisely what  

Gould showed. the standard deviation of batting averages was .0326 in the 1940s, when  

Williams achieved the feat, and was .0274 in the first decade of the 2000s. In statistical terms, 

hitting .380 in 2011 is the equivalent to the .406 that ted Williams hit 70 years earlier.     
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Why did the range of skill from the best to the worst narrow so much? two factors can explain  

a great deal of the phenomenon. When professional baseball began, it drew only white players 

from the northeastern part of the u.S. But over time, the league began recruiting players of all 

races, from all parts of the u.S., and eventually from all around the world. this greatly expanded 

the pool of talent. hungry players from the dominican Republic, Venezuela, and Japan brought  

a new level of skill to the game. In addition, training has improved greatly since the 1940s,  

which has certainly had an effect on this convergence of skills. Combine more access to talented 

players with sharpened training techniques and you get a higher, and more uniform, level of  

skill throughout the league. 

that the bell curve in the skill jar gets skinnier over time while the bell curve in the luck jar  

remains the same means that as skill improves for the population, luck becomes more  

important in determining results. on average, players have greater skill today than they did in 

years past but their outcomes are more tied to luck. this extends to other realms as well.

a good theory makes predictions that we can test. the paradox of skill says that in fields where 

there is no offsetting interaction (for example, pitcher versus hitter) and no luck, we should  

see absolute results improve and relative results cluster. this is precisely what we see in events 

such as swimming and track and field. 
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naturally, human physiology limits absolute performance—a man can run only so fast and  

a woman can swim only so swiftly. But we see improvement and convergence broadly.  

For example, the winning time for the men’s olympic marathon dropped by more than 23  

minutes from 1932 to 2012. as revealing, the difference between the time for the winner  

and the man who came in 20th shrunk from 39 minutes to 7 ½ minutes over the same period. 

luck and interaction can partially obscure the paradox of skill, but the core elements are  

there in case after case.

A good theory makes predictions that we can test.  
The paradox of skill says that in fields where there is no  
offsetting interaction (for example, pitcher versus  
hitter) and no luck, we should see absolute results improve  
and relative results cluster. 

“ 
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Business: If you’re not Getting Better, you’re Getting Worse
now let’s take a look at the business world. It’s important to start with the acknowledgement that 

luck plays a large role in the results for business. Just as in baseball, where the difference be-

tween a hit and an out might be six inches of flight trajectory, business has a lot of randomness. 

there are a few sources of that randomness. For one, you never know what your competitors  

are going to do. Sometimes companies compete in an orderly fashion and the outcome is good 

for the industry. other times competitors may develop a strategy to drop prices, or add capacity, 

that forces a reaction. So even if you know what your plans are, you don’t know those of your 

competitors. Game theory is a branch of economics that studies how players act and react to one 

another, and as you add players to the competition, the unpredictability rises quickly.    

Customers are another source of randomness in business. naturally, companies spend lots  

of time and effort anticipating what their customers want and need, but the success rate of new 

products shows that there’s no easy way to do so. and even if a company can decipher its  

competitors and customers, it has to deal with changes based on technology. Consider the media 

business: how many executives in the newspaper, radio, and television industries properly  

anticipated the changes of the last couple of decades? Who knows where things are going from 

here? Business has its own version of the luck jar, and there’s a wide range of numbers.
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What about skill? the paradox of skill teaches a couple of lessons that executives sometimes 

ignore. phil Rosenzweig, a professor at IMd Business School, provides a concrete example.  

In the mid-1990s, a large u.S. retailer set out the goal of improving its inventory turnover ratio,  

a crucial measure of capital efficiency. and its effort proved to be a rousing success, as its  

turns went from 3.4 times in 1994 to 4.6 times in 2002. Indeed, you might envision the board 

promising and delivering management bonuses based on such a nice improvement. 

here’s the problem: the retailer’s number one competitor also happened to be focused on  

inventory turnover and was able to take its ratio from 5.1 times to 8.1 times during the  

same period. So even as the first retailer strengthened its absolute performance, its relative 

position weakened. this is one of the lessons of the paradox of skill. Getting better in an  

absolute sense doesn’t matter if it’s offset by the competition. hitters today are much better  

than they were in the past, but so are the pitchers. the improvement is obscured by the  

interaction. likewise, the first retailer was better in 2002 than it was in 1994 but it actually  

lost ground relative to its prime competitor. 

Research has pointed out the variance of quality in consumer goods has narrowed over time, 

another finding that’s consistent with the paradox of skill. In years past, companies offered prod-

ucts across a wide spectrum of quality, and prices by and large reflected that quality gap. For 

instance, some automobiles were cheap and shoddy, and others were expensive but well made. 
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over time, the gap in quality has narrowed. as a consequence, customers now rely less on price-

quality trade-offs and more on other variables, including convenience, after-sale service, and 

store location. this can enhance the role of luck in securing the sale. In business as in baseball, 

the skill distribution has likely tightened allowing luck to play a growing role in outcomes.     

Investing: a Random Walk Because of Skill
perhaps nowhere is the paradox of skill more evident than in the world of investing. luck is such 

a big deal that one of the industry’s all-time best-selling books is called a Random Walk down 

Wall Street. But it is a random walk only because investors are so collectively skillful. Companies, 

analysts, the government, and the media disseminate gobs of information that investors quickly 

incorporate into prices. advances in technology mean that there is massive computing power 

available to crunch numbers. and the spoils of success are sufficiently high that many of the  

best and brightest students are drawn to the investment world.

Getting better in an absolute sense doesn’t matter  
if it’s offset by the competition. …  
The improvement is obscured by the interaction.
“ 
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the challenge is that most investment firms have access to the same information, whiz-bang 

computers, and sharp graduate students. those things don’t set you apart. Since stock prices 

generally reflect all of the information that’s out there, it’s only new information that moves 

prices. and because by definition you can’t predict new information, stock prices tend to follow  

a random walk. the random walk story is not exactly true, but its emphasis on how hard it is  

to beat the market is well placed. Similar to baseball and business, as skill increases luck becomes 

more important. 

But in one important respect, investing is quite different than those fields. take sports as a 

starting point. as time goes on, the ability of the athletes marches inexorably toward the  

limit of human performance. that last bit of performance improvement is hard fought because 

there’s only so much a body can do. It’s also why some athletes turn to chemicals to enhance 

their performance. But even if it is not perfectly linear, improvement over time occurs. efficiency 

grinds upward.

Even if it is not perfectly linear, improvement over  
time occurs. Efficiency grinds upward.“ 
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now compare sports to investing. In investing, efficiency means that value and price are one  

and the same. the price of a stock accurately reflects the present value of all of the cash  

flows in the future and news is rapidly and accurately assimilated. Indeed, economists have done 

lots of experiments to show that a group of investors will settle on an efficient price under  

normal conditions. the problem is the conditions are not always normal in investing. From time 

to time, investors follow one another in a herd, leading to prices that veer far from value. 

the euphoric dot.com bubble that peaked in early 2000 and the acute fear that created a  

market low in early 2009 are but two recent examples. In these cases, it’s still hard to beat  

the market but you’d be hard pressed to say that the market is efficient.  

What to do about the paradox of Skill
We may never see another .400 hitter in professional baseball. that’s alright. It reflects “the 

spread of excellence,” using Stephen Jay Gould’s phrase. you’ll see skill increasing and luck  

becoming more important in shaping results in many places that you look. So, what should you 

do about it? here are three suggestions:

 ➔ Find realms where the variance of skill is still wide. If you compete in a field where  

the range of skill is wide, the more skillful will succeed at the expense of the less skillful. 
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Investing is a good case in point. In developed markets, large and sophisticated institutional 

investors dominate the trading scene. the skillful players compete with one another and  

it’s hard to gain an edge. In some developing markets, by contrast, large institutions compete 

with less sophisticated individuals. Research shows that, on average, the institutions earn 

excess returns at the expense of the individuals. But it’s not always easy to know if you’re the 

most skillful player. Warren Buffett, the famous investor and chairman and Ceo of Berkshire 

hathaway, makes the point in the context of poker: “If you’ve been playing poker for half  

an hour and you still don’t know who the patsy is, you’re the patsy.” 

 ➔ Think relative, not absolute. essential to the paradox of skill is the idea that you can 

measure improvement in skill either on an absolute scale or relative to competitors. In  

activities where there is no direct interaction or luck—say, a 100-meter dash—absolute skill  

is all that matters. But when there is interaction and luck, you have to measure relative  

performance. here’s why this is so important, using business as an example. there are a slew 

of best-selling books that offer a simple formula for corporate performance improvement. 

these miss the mark because they fail to consider what competitors may do. Results are  

a combination of your actions with those of your rivals. If all companies are getting better  

in lockstep, no company is gaining an edge.
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 ➔ Focus on process, not outcome. If you want to become world-class as a violinist or a chess 

player, areas where little luck is involved, you need roughly 10,000 hours of deliberate prac-

tice. What’s crucial is that your results, as you improve, will be a reliable indicator of your skill. 

as a result, feedback in these domains can be clear and unequivocal. If you compete in a field 

where luck plays a role, you should focus more on the process of how you make decisions and 

rely less on the short-term outcomes. the reason is that luck breaks the direct link between 

skill and results—you can be skillful and have a poor outcome and unskillful and have a good 

outcome. think of playing blackjack at a casino. Basic strategy says that you should stand—

not ask for a hit—if you are dealt a 17. that’s the proper process, and ensures that you’ll do 

the best over the long haul. But if you ask for a hit and the dealer flips a 4, you’ll have won the 

hand despite a poor process. the point is that the outcome didn’t reveal the skill of the player, 

only the process did. So focus on process.

one final thought. once you’ve embraced the paradox of skill, you’ll see that it’s appropriate  

to have an attitude of equanimity toward luck. If you’ve done everything you can to put yourself  

in a position to succeed, you should accept whatever results appear. Some days you’ll be  

lucky, and the results will exceed your expectations. Some days the results will be disappointing 

because of bad luck. The best plan will be to pick yourself up, dust yourself off,  
and get ready to do it again tomorrow.
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Luck and Skill Untangled: The 

Science of Success 
16th November, 2012 

 

The world around us is a capricious and often 

difficult place. But as we have developed our 

mathematical tools with increased 

sophistication, we have in turn improved our 

ability to understand the world around us. 

 

And one of the seemingly simple places where 

this occurs is in the relationship between luck 

and skill. We have little trouble recognizing 

that a chess grandmaster’s victory over a 

novice is skill, as well as assuming that Paul 

the octopus’s ability to predict World Cup 

games is due to chance. But what about 

everything else? 

 

Michael Mauboussin, a friend of mine (and the 

father of one of my collaborators), was kind 

enough to do a Q&A via e-mail. 

 

Samuel Arbesman: First of all, skill and 

luck are slippery things. In the beginning of 

the book, you work to provide operational 

definitions of these two features of life. How 

would you define them? 

 

Michael Mauboussin: This is a really 

important place to start, because the issue of 

luck in particular spills into the realm of 

philosophy very quickly. So I tried to use 

some practical definitions that would be 

sufficient to allow us to make better 

predictions. I took the definition of skill right 

out of the dictionary, which defines it as "the 

ability to use one’s knowledge effectively and 

readily in execution or performance." It 

basically says you know how to do something 

and can do it when called on. Obvious 

examples would be musicians or athletes — 

come concert or game time, they are ready to 

perform. 

 

Luck is trickier. I like to think of luck as 

having three features. First, it happens to a 

group or an individual. Second, it can be good 

or bad. I don’t mean to imply that it’s 

symmetrically good and bad, but rather that it 

does have both flavors. Finally, luck plays a 

role when it is reasonable to believe that 

something else may have happened. 

 

People often use the term luck and 

randomness interchangeably. I like to think of 

randomness operating at a system level and 

luck at an individual level. If I gather 100 

people and ask them to call coin tosses, 

randomness tells me that a handful may call 

five correctly in a row. If you happen to be 

one of those five, you’re lucky. 

 

Arbesman: Skill and luck are very 

important in the world of investing. And the 

many sports examples in your book make 

the reader feel that you’re quite the sports 

fan. But how did the idea for this book 

come about? Was there any specific 

moment that spurred you to write it? 

 

Mauboussin: This topic lies at the intersection 

of a lot of my interests. First, I have always 

loved sports both as a participant and fan. I, 

like a lot of other people, was taken with the 

story Michael Lewis told in Moneyball – how 

the Oakland A’s used statistics to better 

understand performance on the field. And 

when you spend some time with statistics for 

athletes, you realize quickly that luck plays a 

bigger role in some measures than others. For 

example, the A’s recognized that on-base 

percentage is a more reliable indicator of skill 

than batting average is, and they also noted 

that the discrepancy was not reflected in the 

market price of players. That created an 

opportunity to build a competitive team on the 

cheap. 

 

Second, it is really hard to be in the investment 

business and not think about luck. Burt 

Malkiel’s bestselling book, A Random Walk 

Down Wall Street, pretty much sums it up. 

Now it turns out that markets are not actually 

random walks, but it takes some sophistication 

to distinguish between actual market behavior 

and randomness. 

 

Third, I wrote a chapter on luck and skill in 

my prior book, Think Twice, and felt that I 

hadn’t given the topic a proper treatment. So I 

knew that there was a lot more to say and do. 

 

Finally, this topic attracted me because it 

spans across a lot of disciplines. While there 

are pockets of really good analysis in different 

fields, I hadn’t really seen a comprehensive 

treatment of skill and luck. I’ll also mention 
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that I wanted this book to be very practical: 

I’m not interested in just telling you that 

there’s a lot of luck out there; I am interested 

in helping you figure out how and why you 

can deal with it to make better decisions. 

 

Arbesman: You show a ranking of several 

sports on a continuum between pure luck 

and pure skill, with basketball the most 

skillful and hockey the closest to the luck 

end: 

 

And the ranking is not entirely obvious, as 

you note that you queried a number of your 

colleagues and many were individually 

quite off. (I in fact remember you asking me 

about this and getting it wrong.) How did 

you arrive at this ranking and what are the 

structural differences in these sports that 

might account for these differences? 

 

Mauboussin: I think this is a cool analysis. I 

learned from Tom Tango, a respected 

sabermetrician, and in statistics it’s called 

"true score theory." It can be expressed with a 

simple equation: 

 

Observed outcome = skill + luck 

 

Here’s the intuition behind it. Say you take a 

test in math. You’ll get a grade that reflects 

your true skill — how much of the material 

you actually know — plus some error that 

reflects the questions the teacher put on the 

test. Some days you do better than your skill 

because the teacher happens to test you only 

on the material you studied. And some days 

you do worse than your skill because the 

teacher happened to include problems you 

didn’t study. So you grade will reflect your 

true skill plus some luck. 

 

Of course, we know one of the terms of our 

equation — the observed outcome — and we 

can estimate luck. Estimating luck for a sports 

team is pretty simple. You assume that each 

game the team plays is settled by a coin toss. 

The distribution of win-loss records of the 

teams in the league follows a binomial 

distribution. So with these two terms pinned 

down, we can estimate skill and the relative 

contribution of skill. 

 

To be more technical, we look at the variance 

of these terms, but the intuition is that you 

subtract luck from what happened and are left 

with skill. This, in turn, lets you assess the 

relative contribution of the two. 

 

Some aspects of the ranking make sense, and 

others are not as obvious. For instance, if a 

game is played one on one, such as tennis, and 

the match is sufficiently long, you can be 

pretty sure that the better player will win. As 

you add players, the role of luck generally 

rises because the number of interactions rises 

sharply. 

 

There are three aspects I will emphasize. The 

first is related to the number of players. But 

it’s not just the number of players, it’s who 

gets to control the game. Take basketball and 

hockey as examples. Hockey has six players 

on the ice at a time while basketball has five 

players on the court, seemingly similar. But 

great basketball players are in for most, if not 

all, of the game. And you can give the ball to 

LeBron James every time down the floor. So 

skillful players can make a huge difference. 

By contrast, in hockey the best players are on 

the ice only a little more than one-third of the 

time, and they can’t effectively control the 

puck. 

 

In baseball, too, the best hitters only come to 

the plate a little more frequently than one in 

nine times. Soccer and American football also 

have a similar number of players active at any 

time, but the quarterback takes almost all of 

the snaps for a football team. So if the action 

filters through a skill player, it has an effect on 

the dynamics. 

 

The second aspect is sample size. As you learn 

early on in statistics class, small samples have 

larger variances than larger samples of the 

same system. For instance, the variance in the 

ratio of girls to boys born at a hospital that 

delivers only a few babies a day will be much 

higher than the variance in a hospital that 

delivers hundreds a day. As larger sample 

sizes tend to weed out the influence of luck, 

they indicate skill more accurately. In sports, I 

looked at the number of possessions in a 

college basketball game versus a college 

lacrosse game. Although lacrosse games are 

longer, the number of possessions in a 
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basketball game is approximately double that 

of a lacrosse game. So that means that the 

more skillful team will win more of the time. 

 

Finally, there’s the aspect of how the game is 

scored. Go back to baseball. A team can get 

lots of players on base through hits and walks, 

but have no players cross the plate, based on 

when the outs occur. In theory, one team could 

have 27 hits and score zero runs and another 

team can have one hit and win the game 1-0. 

It’s of course very, very unlikely but it gives 

you a feel for the influence of the scoring 

method. 

 

Basketball is the game that has the most skill. 

Football and baseball are not far from one 

another, but baseball teams play more than 10 

times the games that football teams do. 

Baseball, in other words, is close to random — 

even after 162 games the best teams only win 

about 60 percent of their games. Hockey, too, 

has an enormous amount of randomness. 

 

One interesting thought is that the National 

Basketball Association and National Hockey 

League have had lockouts in successive 

seasons. Both leagues play a regular schedule 

of 82 games. The NHL lockout hasn’t been 

resolved, and there is hope that they will play 

a shortened season as did the NBA last year. 

But there’s the key point: Even with a 

shortened season, we can tell which teams in 

the NBA are best and hence deserve to make 

the playoffs. If the NHL season proceeds with 

a fraction of the normal number of games, the 

outcomes will be very random. Perhaps the 

very best teams will have some edge, but you 

can almost be assured that there will be some 

surprises. 

 

Arbesman: You devote some attention to 

the phenomenon of reversion to the mean. 

Most of us think we understand it, but are 

often wrong. What are ways we go wrong 

with this concept and why does this happen 

so often? 

 

Mauboussin: Your observation is spot on: 

When hearing about reversion to the mean, 

most people nod their heads knowingly. But if 

you observe people, you see case after case 

where they fail to account for reversion to the 

mean in their behavior. 

 

Here’s an example. It turns out that investors 

earn dollar-weighted returns that are less than 

the average return of mutual funds. Over the 

last 20 years through 2011, for instance, the 

S&P 500 has returned about 8 percent 

annually, the average mutual fund about 6 to 7 

percent (fees and other costs represent the 

difference), but the average investor has 

earned less than 5 percent. At first blush it 

seems hard to see how investors can do worse 

than the funds they invest in. The insight is 

that investors tend to buy after the market has 

gone up — ignoring reversion to the mean — 

and sell after the market has gone down — 

again, ignoring reversion to the mean. The 

practice of buying high and selling low is what 

drives the dollar-weighted returns to be less 

than the average returns. This pattern is so 

well documented that academics call it the 

"dumb money effect." 

 

I should add that any time results from period 

to period aren’t perfectly correlated, you will 

have reversion to the mean. Saying it 

differently, any time luck contributes to 

outcomes, you will have reversion to the 

mean. This is a statistical point that our minds 

grapple with. 

 

Reversion to the mean creates some illusions 

that trip us up. One is the illusion of causality. 

The trick is you don’t need causality to explain 

reversion to the mean, it simply happens when 

results are not perfectly correlated. A famous 

example is the stature of fathers and sons. Tall 

fathers have tall sons, but the sons have 

heights that are closer to the average of all 

sons than their fathers do. Likewise, short 

fathers have short sons, but again the sons 

have stature closer to average than that of their 

fathers. Few people are surprised when they 

hear this. 

 

But since reversion to the mean simply reflects 

results that are not perfectly correlated, the 

arrow of time doesn’t matter. So tall sons have 

tall fathers, but the height of the fathers is 

closer to the average height of all fathers. It is 

abundantly clear that sons can’t cause fathers, 

but the statement of reversion to the mean is 

still true. 
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I guess the main point is that there is nothing 

so special about reversion to the mean, but our 

minds are quick to create a story that reflects 

some causality. 

 

Arbesman: If we understand reversion to 

the mean properly, can this even help with 

parenting, such as responding to our 

children’s performance in school? 

 

Mauboussin: Exactly, you’ve hit on another 

one of the fallacies, which I call the illusion of 

feedback. Let’s accept that your daughter’s 

results on her math test reflect skill plus luck. 

Now say she comes home with an excellent 

grade, reflecting good skill and very good 

luck. What would be your natural reaction? 

You’d probably give her praise — after all, 

her outcome was commendable. But what is 

likely to happen on the next test? Well, on 

average her luck will be neutral and she will 

have a lower score. 

 

Now your mind is going to naturally associate 

your positive feedback with a negative result. 

Perhaps your comments encouraged her to 

slack off, you’ll say to yourself. But the most 

parsimonious explanation is simply that 

reversion to the mean did its job and your 

feedback didn’t do much. 

 

The same happens with negative feedback. 

Should your daughter come home with a poor 

grade reflecting bad luck, you might chide her 

and punish her by limiting her time on the 

computer. Her next test will likely produce a 

better grade, irrespective of your sermon and 

punishment. 

 

The main thing to remember is that reversion 

to the mean happens solely as the result of 

randomness, and that attaching causes to 

random outcomes does not make sense. Now I 

don’t want to suggest that reversion to the 

mean reflects randomness only, because other 

factors most certainly do come into play. 

Examples include aging in athletics and 

competition in business. But the point is that 

randomness alone can drive the process. 

 

Arbesman: In your book you focus 

primarily on business, sports, and investing, 

but clearly skill and luck appear more 

widely in the world. In what other areas is a 

proper understanding of these two features 

important (and often lacking)? 

 

Mauboussin: One area where this has a great 

deal of relevance is medicine. John 

Ioannidiswrote a paper in 2005 called "Why 

Most Published Research Findings Are False" 

that raised a few eyebrows. He pointed out 

that medical studies based on randomized 

trials, where there’s a proper control, tend to 

be replicated at a high rate. But he also 

showed that 80 percent of the results from 

observational studies are either wrong or 

exaggerated. Observational studies create 

some good headlines, which can be useful to a 

scientist’s career. 

 

The problem is that people hear about, and 

follow the advice of, these observational 

studies. Indeed, Ioannidis is so skeptical of the 

merit of observational studies that he, himself 

a physician, ignores them. One example I 

discuss in the book is a study that showed that 

women who eat breakfast cereal are more 

likely to give birth to a boy than a girl. This is 

the kind of story that the media laps up. 

Statisticians later combed the data and 

concluded that the result is likely a product of 

chance. 

 

Now Ioannidis’s work doesn’t address skill 

and luck exactly as I’ve defined it, but it gets 

to the core issue of causality [Editor's 

shameless plug: for more about this in science, 

check out The Half-Life of Facts!]. Wherever 

it’s hard to attribute causality, you have the 

possibility of misunderstanding what’s going 

on. So while I dwelled on business, sports, and 

investing, I’m hopeful that the ideas can be 

readily applied to other fields. 

 

Arbesman: What are some of the ways that 

sampling (including undersampling, biased 

sampling, and more) can lead us quite 

astray when understanding skill and luck? 

 

Mauboussin: Let’s take a look at 

undersampling as well as biased sampling. 

Undersampling failure in business is a classic 

example. Jerker Denrell, a professor at 

Warwick Business School, provides a great 

example in a paper called "Vicarious 

Learning, Undersampling of Failure, and the 

Myths of Management." Imagine a company 
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can select one of two strategies: high risk or 

low risk. Companies select one or the other 

and the results show that companies that select 

the high-risk strategy either succeed wildly or 

fail. Those that select the low-risk strategy 

don’t do as well as the successful high-risk 

companies but also don’t fail. In other words, 

the high-risk strategy has a large variance in 

outcomes and the low-risk strategy has smaller 

variance. 

 

Say a new company comes along and wants to 

determine which strategy is best. On 

examination, the high-risk strategy would look 

great because the companies that chose it and 

survived had great success while those that 

chose it and failed are dead, and hence are no 

longer in the sample. In contrast, since all of 

the companies that selected the low-risk 

strategy are still be around, their average 

performance looks worse. This is the classic 

case of undersampling failure. The question is: 

What were the results of all of the companies 

that selected each strategy? 

 

Now you might think that this is super 

obvious, and that thoughtful companies or 

researchers wouldn’t do this. But this problem 

plagues a lot of business research. Here’s the 

classic approach to helping businesses: Find 

companies that have succeeded, determine 

which attributes they share, and recommend 

other companies seek those attributes in order 

to succeed. This is the formula for many 

bestselling books, including Jim Collins’s 

Good to Great. One of the attributes of 

successful companies that Collins found, for 

instance, is that they are “hedgehogs,” focused 

on their business. The question is not: Were all 

successful companies hedgehogs? The 

question is: Were all hedgehogs successful? 

The second question undoubtedly yields a 

different answer than the first. 

 

Another common mistake is drawing 

conclusions based on samples that are small, 

which I’ve already mentioned. One example, 

which I learned from Howard Wainer, relates 

to school size. Researchers studying primary 

and secondary education were interested in 

figuring out how to raise test scores for 

students. So they did something seemingly 

very logical – they looked at which schools 

have the highest test scores. They found that 

the schools with the highest scores were small, 

which makes some intuitive sense because of 

smaller class sizes, etc. 

 

But this falls into a sampling trap. The next 

question to ask is: which schools have the 

lowest test scores? The answer: small schools. 

This is exactly what you would expect from a 

statistical viewpoint since small samples have 

large variances. So small schools have the 

highest and lowest test scores, and large 

schools have scores closer to the average. 

Since the researchers only looked a high 

scores, they missed the point. 

 

This is more than a case for a statistics class. 

Education reformers proceeded to spend 

billions of dollars reducing the sizes of 

schools. One large school in Seattle, for 

example, was broken into five smaller schools. 

It turns out that shrinking schools can actually 

be a problem because it leads to less 

specialization—for example, fewer advanced 

placement courses. Wainer calls the 

relationship between sample size and variance 

the "most dangerous equation" because it has 

tripped up some many researchers and 

decision makers over the years. 

 

Arbesman: Your discussion of the paradox 

of skill—that more skillful the population, 

the more luck plays a role—reminded me a 

bit of the Red Queen effect, where in 

evolution, organisms are constantly 

competing against other highly adapted 

organisms. Do you think there is any 

relationship? 

 

Mauboussin: Absolutely. I think the critical 

distinction is between absolute and relative 

performance. In field after field, we have seen 

absolute performance improve. For example, 

in sports that measure performance using a 

clock—including swimming, running, and 

crew—athletes today are much faster than they 

were in the past and will continue to improve 

up to the point of human physiological limits. 

A similar process is happening in business, 

where the quality and reliability of products 

has increased steadily over time. 

 

But where there’s competition, it’s not 

absolute performance we care about but 

relative performance. This point can be 
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confusing. For example, the analysis shows 

that baseball has a lot of randomness, which 

doesn’t seem to square with the fact that 

hitting a 95-mile-an-hour fastball is one of the 

hardest things to do in any sport. Naturally, 

there is tremendous skill in hitting a fastball, 

just as there is tremendous skill in throwing a 

fastball. The key is that as pitchers and hitters 

improve, they improve in rough lockstep, 

offsetting one another. The absolute 

improvement is obscured by the relative 

parity. 

 

This leads to one of the points that I think is 

most counter to intuition. As skill increases, it 

tends to become more uniform across the 

population. Provided that the contribution of 

luck remains stable, you get a case where 

increases in skill lead to luck being a bigger 

contributor to outcomes. That’s the paradox of 

skill. So it’s closely related to the Red Queen 

effect. 

 

Arbesman: What single concept or idea do 

you feel is most important for 

understanding the relationship between 

skill and luck? 

 

Mauboussin: The single most important 

concept is determining where the activity sits 

on the continuum of all-luck, no-skill at one 

end to no-luck, all-skill at the other. Placing an 

activity is the best way to get a handle on 

predicting what will happen next. 

 

Let me share another angle on this. When 

asked which was his favorite paper of all-time, 

Daniel Kahneman pointed to "On the 

Psychology of Prediction," which he co-

authored with Amos Tversky in 1973. Tversky 

and Kahneman basically said that there are 

three things to consider in order to make an 

effective prediction: the base rate, the 

individual case, and *how to weight the two. 

*In luck-skill language, if luck is dominant 

you should place most weight on the base rate, 

and if skill is dominant then you should place 

most weight on the individual case. And the 

activities in between get weightings that are a 

blend. 

 

In fact, there is a concept called the "shrinkage 

factor" that tells you how much you should 

revert past outcomes to the mean in order to 

make a good prediction. A shrinkage factor of 

1 means that the next outcome will be the 

same as the last outcome and indicates all 

skill, and a factor of 0 means the best guess for 

the next outcome is the average. Almost 

everything interesting in life is in between 

these extremes. 

 

To make this more concrete, consider batting 

average and on-base percentage, two statistics 

from baseball. Luck plays a larger role in 

determining batting average than it does in 

determining on-base percentage. So if you 

want to predict a player’s performance 

(holding skill constant for a moment), you 

need a shrinkage factor closer to 0 for batting 

average than for on-base percentage. 

 

I’d like to add one more point that is not 

analytical but rather psychological. There is a 

part of the left hemisphere of your brain that is 

dedicated to sorting out causality. It takes in 

information and creates a cohesive narrative. It 

is so good at this function that neuroscientists 

call it the “interpreter.” 

 

Now no one has a problem with the suggestion 

that future outcomes combine skill and luck. 

But once something has occurred, our minds 

quickly and naturally create a narrative to 

explain the outcome. Since the interpreter is 

about finding causality, it doesn’t do a good 

job of recognizing luck. Once something has 

occurred, our minds start to believe it was 

inevitable. This leads to what psychologists 

call “creeping determinism” – the sense that 

we knew all along what was going to happen. 

So while the single most important concept is 

knowing where you are on the luck-skill 

continuum, a related point is that your mind 

will not do a good job of recognizing luck for 

what it is. 
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The video for “Gangnam Style,” a song by the 

South Korean rapper PSY, surpassed one 

billion views on YouTube just months after its 

release. The tune has a catchy beat and PSY 

breaks out some imitable dance moves, but it’s 

not clear why this particular song went viral. 

One pundit attributed the song’s success to its 

humor and shock value, which makes people 

want to tell others about it. But that only 

leaves us wondering why all artists wouldn’t 

include those elements in their bids to create a 

hit. 

 

There’s another, more accurate explanation for 

the success of “Gangnam Style”: luck. Sure, 

really bad songs rarely top the charts, and not 

all of the most popular songs are the best ones. 

The fact is, if you rewound the tape of the 

universe and played it again, a different set of 

songs would take off. Although quality songs 

have a better chance of success, you can’t 

anticipate which ones will be hits. And for the 

products that succeed, the spoils are immense. 

These are winner-take-most, or winner-take-

all, markets.  

 

This phenomenon also applies to art, books 

and movies. The Mona Lisa, Harry Potter and 

Star Wars? Luck, luck and more luck. These 

products are all very good but enjoyed success 

wildly out of proportion with any objective 

measure of quality. Scientists who study how 

hits happen tell us that the social processes 

that catapult products to the top are inherently 

unpredictable and create massive inequality. 

 

Most people have a difficult time accepting 

that super-successful products are not special. 

The reason is that your mind is expert at 

creating stories to explain results after the fact. 

Indeed, there’s a module in the left hemisphere 

of your brain that’s so good at post-hoc 

answers that neuroscientists call it “the 

interpreter.” The interpreter doesn’t care about 

the process that led to the result, it just seeks 

to close the loop between cause and effect. 

You see an effect, come up with a plausible 

cause and all’s good. Here’s the key: the 

interpreter is really bad at knowing how much 

of the result is caused by skill and how much 

is from luck. But in order to makes good 

decisions, you have to know the difference. 

 

Imagine a continuum where on one end only 

luck determines results - think lotteries and 

roulette wheels — and on the other end skill 

dominates — say, a chess match or a running 

race. Most of life’s most interesting activities 

are in the middle of these extremes, and 

knowing where an activity lies can provide 

you with insight into how to predict what will 

happen next. 

 

Skill or Luck? Three Questions to Ask 

 

There are some analytical approaches to 

placing activities on the continuum, but 

answering three questions provides a good 

start. The first question: Can you readily 

assign a cause to the effect you see?” If 

pointing to the cause is easy, you’re on the 

skill side. If it’s challenging, you’re on the 

luck side. Anticipating what happens next is 

easier when skill dominates because luck is 

not there to break the cause-and-effect loop. 

 

The next question: What is the rate of 

reversion to the mean? Reversion to the mean 

occurs when an outcome that is extreme is 

followed by one that is closer to the average. 

Take six people at random and ask them to run 

a race of the same distance at two different 

times. Chances are good that the same person 

will win — skill dominates. But if you buy last 

year’s hot mutual fund, this year’s results are 

more likely to be closer to the average than 

another sizzling gain. 

 

The final question: Can anyone predict well? 

In some fields, prediction is very accurate. 

Man can do the necessary calculations to land 

a rover on Mars and luck has little to do with 

it. But in other fields, prediction is notoriously 

difficult, including almost anything having to 

do with social or economic outcomes. While 

there is no shortage of commentators on 

television telling us where the stock market is 

headed, experience tells us that their crystal 

balls are just as cloudy as everyone else’s. 

 

Coping With Luck 

 

Here are some tactics that you can use to cope 

with a world that combines skill and luck. To 

start, get into the habit of considering what 

you would expect to happen by luck. Take a 

professional baseball player who hits for a 
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.300 average during a whole season. He’ll 

have stretches when he’s hot, posting a 

scorching batting average and stretches when 

he can’t seem to buy a hit. How different is the 

player’s record than a model of a simple 

spinner that lands on “hit” 30 percent of the 

time and “out” the other 70 percent? The 

answer is the spinner model does a credible 

job of representing a real player’s ups and 

downs. So, recognizing the role of luck can 

prevent you from overreacting to short-term 

highs and lows. 

 

Another tactic is to determine when you need 

to focus on process. When you’re near the all-

skill side of the continuum, results very 

accurately reflect skill. Practice the piano 

properly and diligently, and the music you 

produce will sound better. But near the luck 

side, results are not always indicative of skill 

because of randomness. You can play your 

hand at the blackjack table just as basic 

strategy dictates and still lose. The lesson is to 

focus on process, not outcome, when a good 

dose of luck is involved. A good process 

provides the highest probability of a quality 

outcome over time. 

 

Finally, you can use the process of reversion 

to the mean to your advantage. When dealing 

with an activity that has a lot of luck, 

recognize that extreme outcomes — either 

good or bad — are likely to be followed by 

outcomes closer to the average. So, avoid 

betting on recent success and betting against 

recent disappointment. Whether you’re 

placing bets on a hot player in your rotisserie 

baseball league or a hot fund in your 

investment portfolio, recognize that good luck 

is unlikely to persist. 
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Philip E. Tetlock, a professor of psychology and management at the University of Pennsylvania’s Wharton 
School, is probably best known for his book Expert Political Judgment. That book reported the findings of 

Tetlock’s extraordinary study of expert predictions in political, social, and economic realms. He found that 
experts in these fields are not particularly good at predicting outcomes, and that they present the same 

psychological defense mechanisms as the rest of us when confronted with evidence of their futility. Knowing 
the limitations of forecasters is useful, of course, but he is also concerned with how to improve judgment. 

 
Tetlock recently taught a course called “Cultivating Your Judgment Skills: The Art and Science of Confidence 

Calibration in Business, Politics and Life.” In that course, he presented the students with a matrix that offers a 
useful roadmap to improving judgment (Exhibit 1 is a modified version). This matrix is of great utility for any 

investor or businessperson.  
 
Exhibit 1: Philip Tetlock’s Judgment Matrix 

 

Source: Based on Philip Tetlock, “Honing Skills in Forecasting Tournaments: The Art and Science of Good Guesswork,” from the course, Cultivating 

Your Judgment Skills: The Art and Science of Confidence Calibration in Business, Politics and Life, lecture delivered on January 16, 2013. Used by 
permission. 

 

The process of acquiring a skill follows three stages. First is the cognitive stage, where you simply try to 

understand the activity and are therefore prone to errors. You might recall the first time you drove a car. Each 
aspect of the experience required you to exert explicit mental effort, including starting the engine, putting the 

car in gear, steering, and braking.   
 

Second is the associative stage, where performance improves noticeably and errors come less frequently. 
Now you can drive without much effort and no longer represent a menace to society. 

 
The final stage is the autonomous stage, where the skill becomes fluid and habitual. Only practiced drivers 
who can adroitly handle any driving condition, no matter how extreme, find their way to this stage. Our skill 

acquisition generally reaches a plateau in the associative stage—we stop when we’re good enough. But elite 
performers in all fields push through to the third stage.  

 
Tetlock’s path to good judgment loosely follows these three stages and, similar to most drivers, the majority of 

us don’t get to the third stage of decision making. (See the rows of Exhibit 1.) 

Identifying causality

Superficial

Point-counterpoint

Shrewd integration

Stuck in inside view

Overcompensate/ 

stuck in outside view

Nuanced weighting of 

inside and outside 

views

Casually track news, 

over- and underreact

Read news closely, 

focus on diagnostic 

information

Accurately update 

based on new 

information

Using reference 

classes

Integrating new 

information

CognitiveStage 1

Beginner, error-prone

AssociativeStage 2

Good enough, fewer errors

AutonomousStage 3

Elite, near perfection
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In stage 1, our understanding of what we’re trying to forecast is somewhat superficial and casual. In stage 2, 
we develop a deeper understanding of the topic but lack sufficient nuance—a key element in keen judgment. 

Forecasters who make it to stage 3 have developed robust mental models to allow them to gain a 
differentiated point of view. Getting to stage 3 decision making is not natural. You have to overcome your 

mind’s natural laziness, which requires training, effort, and discipline.  
 

Tetlock suggests that these stages should be cultivated across three aspects of good judgment (see the 
columns of Exhibit 1). The first is “identifying causality,” or what he calls the “argument map.” Next is what he 

calls “reference classes,” an ability to blend the specifics of the case in question with an appropriate reference 
class to assess proper probabilities and outcomes. Finally, there is the “integration of new information,” or 

what Tetlock refers to as “Bayesian updating,” which considers one’s effectiveness at updating views based 
on new information.   

 
We will now walk through each of the aspects of good judgment, offering some ideas on how to improve 

along these dimensions.  
  

The Theory of Theory Building 

 

At its core, a theory is an explanation of cause and effect. We all walk around with theories in our head, 

whether or not we are aware of them explicitly. The goal, then, is to improve the theories that we employ. 
Clayton Christensen, a professor of management at Harvard Business School best known for his theory of 

disruptive innovation, has written about the theory of theory building.1 His discussion of theory building fits well 
with the stages of improvement under the column “argument map” in Tetlock’s matrix.  

 
Christensen describes his theory of theory building in three steps. 

 
 The first step is observation, which includes observing the phenomena at hand and carefully measuring 

and describing results. This allows researchers to agree on standards so they are all talking about the 
same issue and are using common terms to describe it. 

 
 The next step is classification, where researchers place their observations in categories that allow for 

clarification of differences between phenomena. Early on, these categories are based primarily on 

attributes. 
 

 The last step is definition, a description of the relationship between the categories and the outcomes. 
These relationships are generally described by correlations.  

 
Once a researcher has a theory, he or she then tests its predictions against actual results. That allows for the 

identification of anomalies, and the theory is reshaped and refined in order to accommodate the anomaly. This 
refining process leads to two crucial improvements. In the classification step, categories evolve beyond 

attributes and reflect circumstances. The categories go beyond what works to when it works. In the definition 
step, the theory goes beyond correlation and identifies true causation. Everyone has heard that correlation 
does not automatically mean causation. Good theory seeks to comprehend causal relationships.  

 
An example of theory building is the history of manned flight. The first step in developing the theory was 

examining the animals that could fly. Researchers noticed that almost all of these animals had wings and 
feathers (observation and classification steps). Further, the correlation between wings and feathers and flight 

was high (descriptive step), albeit not perfect. There were creatures such as ostriches, which had wings but 
couldn’t fly, and bats, which had no feathers but could fly. 
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To test the theory, aspiring fliers built wings, attached feathers, climbed to a tall spot, jumped, flapped, and 
crashed. The crash was an anomaly in the theory, prompting researchers to go back through the observation-

classification-definition steps. There was more to flight than wings and feathers.   
 

Daniel Bernoulli’s studies of fluid dynamics in the 1700s led to the idea of an airfoil, a shape that generates 
lift by creating decreased air pressure over the top of the wing relative to the air under the wing. This is called 

Bernoulli’s principle. (If you want to see Bernoulli’s principle in action, cut a piece of paper in a 2 inch by 8 
inch rectangle. Hold the paper with one of the short sides just below your mouth. The paper will sag as the 

result of gravity. Then blow straight out. You will see the paper straighten out.) Manned flight was possible 
when the Wright Brothers combined their understanding of this principle with materials that allowed for 

propulsion, steering, and stability. Bernoulli’s principle shows why birds can fly but also explains what causes 
flight (improved classification and definition).   

 
Outsourcing is a good example of theory building from the world of business. Outsourcing is the practice of 
contracting a service that was previously done in-house to an outside company. Outsourcing appears 

attractive because it may allow a company to reduce its costs and invested capital. A number of companies 
that have been very successful have relied heavily on outsourcing. For instance, Apple generated $165 billion 

of revenues in calendar 2012 using about $20 billion in invested capital. The correlation between outsourcing 
and good financial results seems clear. 

 
The experience that Boeing, the world’s largest airplane manufacturer, has had with their newest plane shows 

the limitation of the correlation between outsourcing and economic profit.2 Boeing has long used suppliers, but 
its traditional process was to design the plane in-house and then send detailed blueprints and specifications to 

the suppliers. They called this system “build-to-print.” Critical design features and vital engineering functions 
were handled by Boeing, but the company lowered its costs by using suppliers.  
 

For its latest aircraft, the 787 Dreamliner, Boeing used a different approach. The company decided to have its 
suppliers design and build various sections of the plane, leaving only the final assembly to Boeing. Based on 

the company’s projections, the time to market could be trimmed by a couple of years and the time to 
assemble a plane of that size would drop from a month to just three days. 

 
The program was a mess. Though the plane enjoyed strong pre-orders, the launch was repeatedly delayed as 

the suppliers were unable to deliver sections that functioned properly and that were ready for assembly. 
Boeing hoped to create a final product by clicking together, like Legos, the 1,200 components that it had 

ordered. But the first plane came to Boeing in 30,000 pieces, many of which didn’t fit or work together 
properly. Boeing had to pull design work back in-house, at a substantial cost.   

 
Here’s where it makes sense to pause and consider the key point: As theories improve they rely less on 
attributes and more on circumstances. Outsourcing as an attribute of a business correlates well with business 

success. But, as in the case of the 787, the correlation is not perfect. In refining the theory, researchers have 
figured out when outsourcing works. For example, outsourcing does not make sense for products that require 

complex integration of disparate subcomponents. This is because when coordination costs are high, simply 
getting a product to work is a difficult task. In this stage of the industry, vertical integration works best.  

 
But when the subcomponents are modularized, a process that is not trivial, the final assembly is relatively 

simple and outsourcing can add value.3 Industries can flip from a vertical to a horizontal orientation. Consider 
IBM in the earliest days of the personal computer. The company made almost all of its own components to 

make sure the end product actually worked. But as the subcomponents became modules that could be 
clicked together, companies such as Dell arose to take advantage of the industry change.  
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We are now prepared to apply the “theory of theory building” to Tetlock’s matrix. In the first stage, the 
understanding of causal dynamics is weak. In the second stage, an individual can identify multiple sources of 

causality, but the emphasis tends to remain on attributes. In the final stage, judgment evolves to the point of 
understanding circumstances—a truer insight into causality. 

 
We all want to know what to do in order to succeed. Many of those who supply advice on success—including 

academics, consultants, and practitioners—make a very common mistake that prevents them from improving 
judgment. The mistake is to observe success, identify common attributes associated with that success, and 

then proclaim that those attributes can lead others to succeed. This approach doesn’t work because it fails to 
properly sample failure, does not consider circumstances, and often neglects the substantial role of luck. 

Beware of stories of success that rely on attributes.   
 

Understanding causality in a complex system is an inherently tricky task. The final stage in Tetlock’s matrix, 
“shrewd integration,” requires a grasp of how to weigh various factors in order to come to a thoughtful 
conclusion. The theory of theory building prompts concerted effort to distinguish circumstances from simple 

attributes.  
 

Inside versus Outside View 

 

When we are asked to make a forecast, such as the growth rate of a company, the return for an asset class, 
or the performance of a basketball player, there’s a natural and intuitive approach to going about the task. We 

focus on the issue at hand, gather lots of information, consider some scenarios, and generally extrapolate 
what we see and think, with some adjustments, into the future. This is what psychologists call taking the 

“inside” view.  
 

An important feature of the inside view is that we tend to dwell on what’s unique about the situation.4 Indeed, 
Daniel Gilbert, a psychologist at Harvard University, suggests that “we tend to think of people as more 

different from one another than they actually are.”5 Likewise, we tend to think of the things that we’re trying to 
forecast as being more unique than they really are. Not infrequently, the inside view leads to a forecast that is 
too optimistic, whether it’s the likely success of a new business venture or the cost and time it will take to 

remodel your kitchen.  
 

The “outside” view, which requires some effort to adopt, considers a specific forecast in the context of a larger 
reference class. Rather than emphasizing differences as the inside view does, the outside view relies on 

similarity. The outside view asks, “What happened when others were in this situation before?” Embracing the 
outside view requires you to step away from the specifics of the situation you are dealing with and to treat the 

case statistically. 
 

Take mergers and acquisitions (M&A) as an example of these contrasting approaches. The executives at the 
companies merging will dwell on the strengths of the combined entities, the synergies they expect to 
materialize, and the specific financial benefits. The uniqueness of the combined business will be front and 

center in their minds, and not surprisingly they will generally feel good about the deal. That’s the inside view. 
 

The outside view would not ask about the details of the specific deal; it would ask how all deals tend to do. It 
turns out that about 60 percent of deals fail to create value for the acquiring company. 6 If you know 

absolutely nothing about a specific M&A deal, the outside view would have you assume a success rate similar 
to all deals. 
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Shortly after Daniel Kahneman won the Nobel Prize in Economics in 2002, a colleague asked him which of 
his 131 academic papers was his favorite.7 He answered with “On the Psychology of Prediction,” a paper he 

wrote with Amos Tversky that was published in Psychological Review in 1973. The paper argues that there 
are three types of information relevant to statistical prediction: the base rate (outside view), the specifics about 

the case (inside view), and the relative weights you assign to each. 8 

 

One way to determine the relative weighting of the outside and inside view is based on where the activity lies 
on the luck-skill continuum. Imagine a continuum where on one end luck alone determines results—think of 

roulette wheels and lotteries—and where on the other end skill solely defines the outcomes—such as running 
or swimming races (see Exhibit 2). A blend of luck and skill reflects the results of most activities, and the 

relative contributions of luck and skill provide insight into the weighting of the outside versus inside view. 

 
Exhibit 2: The Luck-Skill Continuum 

 

Source: Michael J. Mauboussin, The Success Equation : Untangling Skill and Luck in Business, Sports, and Investing (Boston, MA: Harvard Business 

Review Press, 2012), 23.  

 

For activities where skill dominates, the inside view should receive the greatest weight. Suppose you first listen 
to a song played by a concert pianist followed by a tune played by a novice. Playing music is predominantly a 

matter of skill, so you can base the prediction of the quality of the next piece played by each musician on the 
inside view. The outside view has little or no bearing. 

 
By contrast, when luck dominates the best prediction of the next outcome should stick closely to the base rate. 

For example, money management has a lot of luck, especially in the short run. So if a fund has a particularly 
good year, a reasonable forecast for the subsequent year would be a result closer to the average of all funds.  

 
Knowing where you are on the luck-skill continuum tells you a great deal about reversion to the mean, a 
concept that is frequently misunderstood. Reversion to the mean says that for an outcome that is far from 

average, the expected value of the subsequent outcome is closer to the average. Where skill is more 
important, reversion to the mean is modest. Where luck is important, results rapidly revert to the mean. So 

where an activity lies on the luck-skill continuum tells you a lot about the rate of reversion to the mean.    
 

There are two analytical concepts that can help you improve your judgment. The first is an equation that allows 
you to estimate true skill: 9 

 
Estimated true skill = grand average + shrinkage factor (observed average – grand average) 

 
The shrinkage factor, represented mathematically by the letter c, has a range of zero to 1.0. Zero indicates 
complete reversion to the mean and 1.0 implies no reversion to the mean.10 In this equation, the shrinkage 

Pure 

Luck

Pure 

Skill
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factor tells us how much we should revert the results to the mean, and the grand average tells us the mean to 
which we should revert. 

   
Here’s an example to make this concrete. Let’s say you want to estimate the true skill of a mutual fund 

manager based on an annual result. The grand average would be the average return for all mutual funds in a 
similar category (naturally, these results would be adjusted for risk). Let’s say that’s 10 percent. The observed 

average would be the fund’s result. We’ll assume 12 percent. In this case, the shrinkage factor would be 
close to zero, reflecting the high dose of luck in short-term results for mutual fund managers. Let’s call the 

shrinkage factor .05. The estimate of the manager’s true skill based on the result is 10.1 percent, calculated 
as follows: 

 
10.1% = 10% + .05(12% - 10%) 

 
The second concept, intimately related to the first, is how to come up with an estimate for the shrinkage factor. 
It turns out that the coefficient of correlation, r, a measure of the degree of linear relationship between two 

variables in a pair of distributions, is a good proxy for the shrinkage factor.11 Positive correlations take a value 
of zero to 1.0.  

 
Say we had a population of violinists, from beginners to concert-hall performers, and on a Monday rated the 

quality of their playing numerically from 1 (the worst) to 10 (the best). We then have them come back on 
Tuesday and rate them again. The coefficient of correlation would be very close to 1.0—the best violinists 

would play well both days, and the worst would be consistently bad. There is very little reversion to the mean 
and hence little need to appeal to the outside view. The inside view correctly receives the preponderance of 

the weight in forecasting results.       
 
Now we can examine the annual performance of mutual fund excess returns. Unlike the violinists, the 

correlation of excess returns is relatively low. 12 That means that in the short run, returns that are well above or 
below average may not be a reliable indicator of skill. So it makes sense to use a shrinkage factor that is 

much closer to zero than to 1.0. We accord the outside view most of the weight in our forecast.  
 

Three researchers, Dan Lovallo, Carmina Clarke, and Colin Camerer, studied how executives make strategic 
decisions and found that they frequently rely either on a single analogy or a handful of cases that come to 

mind.13 Investors likely do the same. The weakness in using an analogy or a small sample of cases from 
memory is that they often prevent a decision maker from sufficiently weighting the outside view. The strength 

is that the proper analogy or set of cases may prove to be a better match with the current decision than the 
broader base rate, hence providing useful information.  

 
Exhibit 3 comes from the work of Lovallo, Clarke, and Camerer. The matrix considers reference classes (the 
columns) and weightings (the rows). In an ideal world, you want lots of past cases that are similar to the 

problem you face.  
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Exhibit 3: Reference Class versus Weighting Matrix 

 

Source: Dan Lovallo, Carmina Clarke, and Colin Camerer, “Robust Analogizing and the Outside View: Two Empirical Tests of Case-

Based Decision Making,” Strategic Management Journal, Vol. 33, No. 5, May 2012, 498. 

 
“Single analogy,” found in the top left corner, refers to cases where an executive recalls one example and 
places 100 percent of his or her decision weight on that analogy. This is a very common approach, but it 
tends to substantially over-represent the inside view. As a result, it frequently yields assessments that are too 

optimistic. 
 

“Case-based decision theory,” the bottom left corner, reflects instances when an executive considers a 
handful of case studies—generally through recall—that seem similar to the decision at hand. There is then an 

assessment of how similar the cases are to the focal decision, and the cases are weighted appropriately. 
 

The top right corner is called “reference class forecasting.”14 Here, a decision maker considers an unbiased 
reference class, determines the distribution of that reference class, makes an estimate of the outcome for the 

focal decision, and then corrects the intuitive forecast based on the reference class. The weightings are 
generally event-based, which means that all of the cases in the reference class are weighted equally.   

 
Lovallo, Clarke, and Camerer argue for what they call “similarity-based forecasting,” which starts with an 
unbiased reference class but assigns more weight to the cases that are more similar without discarding the 

less relevant cases. Done correctly, this approach combines the best of both worlds—a large reference class 
and means to weight relevance. 15 

   
Similarity-based forecasting is a good way to express stage 3 of the “Using reference classes” column in 

Tetlock’s matrix. Stage 1 is the naïve application of the inside view. Stage 2 swings to the opposite extreme 
and relies too heavily on a reference class that may not be ideal. Stage 3 finds the right balance between the 

two and sharpens judgment.  
 

As part of their research, Lovallo, Clarke, and Camerer ran a pair of experiments, including one with private 
equity investors. They asked the professionals to carefully consider a current project, including key steps to 
success, performance milestones, and the rate of return they expected on the deal. This revealed the inside 
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view. The researchers then asked the professionals to recall two past deals that were similar, to compare the 
quality of those deals to the project under consideration, and to write down the rate of return for those projects. 

This was a prompt to consider the outside view. 
 

The average estimated return for the focal project was almost 30 percent, while the average for the 
comparable projects was close to 20 percent. Every subject wrote a rate of return for the focal project that 

was equal to, or higher, than the comparable projects. When subjects who had higher forecasts for the focal 
project were presented with the opportunity to revise down their forecasts in light of their estimates of the 

comparable projects, over 80 percent did so. The prompt to consider the outside view tempered their 
estimates of the rate of return for the deal under consideration. It is not hard to imagine similar results for 

corporate executives or investors in public markets.   
 

Updating Information 

 
We all walk around with beliefs in our head. The first column in Tetlock’s matrix addresses how good we are 

at understanding causality as we form our beliefs. Ideally, we want to improve our judgment to the point where 
our theories effectively reflect cause and effect. Tetlock’s second column deals with how effective we are at 

taking prior instances into consideration as we consider our current problem or question. The final column, 
which has ties to the first two, is about how effectively we update our beliefs as we learn new information.16 

Bayes’s Theorem is the mathematical way to do this. The theorem tells you the probability that a theory or 
belief is true conditional on some event happening.   

 
Here’s a classic example, which comes from Daniel Kahneman’s book, Thinking, Fast and Slow: 17 

 
“A cab was involved in a hit-and-run accident at night. Two cab companies, the Green and the Blue, operate 

in the city. You are given the following data: 
 

 85 percent of the cabs in the City are Green and 15 percent are Blue. 

 
 A witness identified the cab as Blue. The courts tested the reliability of the witness under the 

circumstances that existed on the night of the accident and concluded that the witness correctly identified 
each of the two colors 80 percent of the time and failed 20 percent of the time. 

 
What is the probability that the cab involved in the accident was Blue rather than Green?” 

 
If you haven’t seen this problem before, take a moment to answer.  

 
The most common answer is 80 percent, but the correct answer is about 41 percent.18 In this instance, the 
natural tendency is to place a great deal of weight on the witness’s account and, in the process, to 

underweight the fact that a large majority of cabs in the city are Green.   

 

In theory, we have subjective prior beliefs that we update when new information arrives. We then base our 
decisions going forward on the revised beliefs. But applying Bayes’s Theorem is not intuitive for most of us, 

although we can improve our results based on how we consider information and how well we are trained in 
this kind of thinking.19   

  
At stage 1, a number of mistakes are common. The first is that we tend to succumb to the confirmation bias, 

a tendency to insufficiently update beliefs in light of new information relative to a true Bayesian. Two cognitive 
processes are behind this bias.20 The first is that we are more likely to seek information that confirms our 
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belief than information that disconfirms it. The second is that we interpret ambiguous information in a way 
that’s favorable to our prior belief. Simply said, once we believe something, we’re inclined to make mistakes 

that will preserve our view.21    
 

Tetlock discusses other common mistakes in updating beliefs based on new information. One mistake is to 
overreact to what he calls “pseudo-diagnostic” information. This is information that superficially appears to 

explain causality but in fact does not. For example, there have been cases when equity analysts have 
downgraded a stock following the announcement of an acquisition because of earnings dilution, only to see 

the stock rise because the market deemed the deal to add value. Earnings changes are a pseudo-diagnostic 
means to assess M&A.22       

 
Another mistake is to underreact to “subtly-diagnostic” information. This is information that does matter but 

that the decision maker doesn’t recognize as causal. Continuing with the theme of M&A, subtly-diagnostic 
information might include a comparison of the present value of synergies with the premium pledged. Even 
though this information requires only modest calculations, a decision maker in stage 1 will be unable to 

distinguish between what matters and what doesn’t. 
 

In stage 2, a decision maker becomes adept at figuring out what is important, even in subtler sources of 
information. Superior skill in identifying pseudo- and subtly-diagnostic indicators can be grounded in either 

intuition or theory. But intuition works only in environments that are stable where feedback is clear and 
recurring.23 Further, when we are presented with information in a way that makes causality clear, our ability to 

update according to Bayesian principles improves substantially.24 The remaining challenge is to properly revise 
prior views in light of the new information. In other words, the stage 2 decision maker moves in the correct 

direction, but an incorrect amount.   
 
The final stage incorporates the ability to read causal clues with appropriate updating as determined by 

Bayes’s Theorem. So the individual gets both the causality right and revises his or her view properly in light of 
the new information. For people dealing with markets, getting to stage 3 is challenging in part because it is 

hard to receive feedback that is sufficiently timely and accurate. Experiments do suggest that market prices 
tend toward Bayesian values even if the revisions of the individual participants are noisy—the wisdom of 

crowds.25 Of course, markets do periodically veer far from fair value—the madness of crowds.26   
 

Risk Management: Control and Reversibility 

 

The reason we want to improve our ability to forecast is because our decisions ultimately rely on forecasts. We 
all understand that there’s inherent risk or uncertainty in most decisions. The goal is to decide so as to have a 

positive expectation.27 
 
Peter Bernstein, a well-known economist and financial historian, suggested that there are two basic ways, 

beyond diversification, that we can manage risk.28 The first is to find decisions where we have some control 
over the outcomes. There’s a huge difference between the roll of a roulette wheel and a business investment. 

In the former, you have no control over the outcome. In the latter, you can take steps to improve the chance 
of a profit by tweaking an offering price, changing a product design, shifting marketing spending, or replacing 

the managers running the business. But control often requires commitment. 
 

A second means to manage risk is to seek situations that are reversible: if you make a mistake, you can 
simply undo your decision. Here you can contrast a company’s decision to build a new factory or merge with 

another firm, which are difficult to reverse, with the choice to buy a stock, which is easy to reverse if 
transaction costs are sufficiently low. Decisions with low reversibility generally require a long time horizon, 
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whereas those with high reversibility can have a much shorter horizon. The stock market provides the vital 
function of allowing an out for investors who have no control—they can sell their shares. Bernstein argues that 

without a properly functioning market, the separation of ownership and control is essentially impossible. 
 

Exhibit 4 shows the trade-off between reversibility and control. Public investors, who are generally subject to 
relatively low transaction costs and high liquidity, have little control but can reverse their decisions readily. 

Activists seek to exert control, but they must signal their seriousness and commitment by taking larger stakes 
and reducing their ability to reverse their decision. Private equity firms have a great deal of control, but their 

cost of reversibility is relatively high. Corporate decisions have the most control and the least reversibility. Not 
surprisingly, investment time horizons shrink as you move from left to right on the chart.  

 
Exhibit 4: Reversibility and Control Trade-Off 

 

Source: Credit Suisse.  

 
Thoughtful investing requires having some view of the future. Good judgment requires understanding causality, 

effectively incorporating information from past events to understand present prospects, and updating 
probabilities correctly based on the arrival of new information. We can all improve across each of these facets 

of decision making, but the fact is that few of us move past a functional and comfortable stage. The goal of 
this report is to provide some tools and guidance to improve decisions on a day-to-day basis. 
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 Source: Michael J. Mauboussin, The Success Equation: Untangling Skill and Luck in Business, Sports, and 

Investing (Boston, MA: Harvard Business Review Press, 2012), 55. 

 

 There are two aspects to success in investing: proficiency and choosing an 

attractive game. The key to an attractive game is dispersion in skill, where 
more skillful participants can benefit at the expense of less skillful ones. 

 The paradox of skill says that in activities where results combine luck and 
skill, luck is often more important in shaping outcomes even as skill 
improves. In many competitive interactions it is the relative level of skill that 

matters, not the absolute level of skill. In many fields, including investing, the 
dispersion of skill is shrinking, which leaves more to luck. 

 There is a positive correlation between the breadth of opportunities and the 
dispersion of fund returns. 

 Pockets of inefficiency persist. These include diversity breakdowns, 
institutions competing with individuals, and trading with distressed 

counterparties.  
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Alpha and the Paradox of Skill 2 

Introduction 

 

Jim Rutt, formerly both the chief executive officer of Network Solutions and chairman of the board at the 
Santa Fe Institute, recently gave a talk about his experience in business. He mentioned that he played a lot of 

poker when he was young, became pretty good at it, and made some money.  
 

Rutt assumed that the best way to ensure continued success was to improve his skill, so he worked diligently 
at honing his game by learning the probabilities for each hand and studying other players for clues about the 

strength of their position. At that point, an uncle pulled him aside and doled out some advice. “Jim, I wouldn’t 
spend my time getting better,” he advised, “I’d spend my time finding weak games.” 

 
Success in investing has two aspects. The first is skill, which requires you to be technically proficient. 

Technical skills include the ability to find mispriced securities (based on capabilities in modeling, financial 
statement analysis, competitive strategy analysis, and valuation all while sidestepping behavioral biases) and a 
good framework for portfolio construction. The second aspect is the game in which you choose to compete. 

Some games are highly competitive and others are not. You want to find games where your skill is greater 
than that of the other players. Your absolute skill is not what matters; it’s your relative skill.      

 
Think about it this way. Say I invited you over to my house to play poker on Saturday night—and that you like 

to win. Your first question should be, “Who else will be there?” If I tell you that there will be some players that 
are as skilled as you and a couple of rich players who don’t play well, your response should be: “I’ll be right 

over.” Why? While you know the amount of money entering the house at the beginning of the evening and 
leaving at the end of the night is the same, you can see how your gain will come at the expense of the weaker 

players.  
 

On the other hand, if I tell you that the players expected that evening have skill that is equivalent to yours, the 
response should be: “No thanks, I’m busy.” In this case, there’s no reason to believe that you will come out a 
winner because there is no mismatch in relative skill. And if you find yourself in a game unsure of which 

players are weak or strong, learn a lesson from Warren Buffett: “If you’ve been in the game 30 minutes and 
you don't know who the patsy is, you’re the patsy.”1   

 
In cases where two or more players have the same level of skill—whether that skill is high or low doesn’t 

matter—the skills of the players offset one another and luck becomes the primary determinant of the outcome. 
“Players” can be athletes, investors, or business executives. In many competitive realms, including investing, 

the skills of the participants have improved on an absolute basis but have shrunk on a relative basis. Today’s 
investor has vastly more resources and training than his or her predecessor from years past. The problem is 

that investors, broadly speaking, have gotten much better which means that the difference between the skill of 
the best and the average participant isn’t as great as it used to be. 
 

The Paradox of Skill 

 

Think of results as the sum of a draw from a skill distribution and a draw from a luck distribution (treat both as 
independent random variables). It turns out that we can use a theorem from statistics to show that: 

 

Variance(skill) + Variance(luck) = Variance(result) 

 
This is sometimes called the “Pythagorean Theorem of Statistics” because if you rewrite variance as standard 

deviation squared, you get a formula that looks very similar to the Pythagorean theorem in geometry.2 Here’s 
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the crucial observation for our purpose: If the variance in the skill distribution is shrinking and the variance in 
luck is stable, luck plays a growing role in shaping results. An absolute improvement in skill, when combined 

with a relative decline in the range of skill, means that luck is more important than ever.3 This concept is called 
the “paradox of skill.”  

 
The late Stephen Jay Gould, an evolutionary biologist at Harvard University, wrote about this to explain why no 

hitter in Major League Baseball has had a batting average over .400 since Ted Williams hit .406 in 1941.4 He 
showed that the coefficient of variation (standard deviation divided by the mean) declined steadily over the past 

century, which is consistent with a declining variance in skill and stable variance in luck. Gould concluded that 
the skill of modern players is better than ever but that the spread of skill has narrowed. Follow-up studies in 

baseball support this hypothesis.5  
 

Peter Bernstein applied this approach to mutual funds and found that the margin of outperformance of the 
most successful funds had declined from the early 1960s through the late 1990s.6 Consistent with 
Bernstein’s results, Exhibit 1 shows that the standard deviation of excess returns has trended lower for U.S. 

large capitalization mutual funds over the past five decades. The exhibit shows the five-year, rolling standard 
deviation of excess returns for all funds that existed at that time. This also fits with the story of declining 

variance in skill along with steady variance in luck.     
 

These analyses introduce the possibility that the aggregate amount of available alpha—a measure of risk-
adjusted excess returns—has been shrinking over time as investors have become more skillful. Investing is a 

zero-sum game in the sense that one investor’s outperformance of a benchmark must match another 
investor’s underperformance. Add in the fact that in aggregate investors earn a rate of return less than that of 

the market as a consequence of fees, and the challenge for active managers becomes clear.7  
 
Exhibit 1: Decline in Standard Deviation of Excess Returns for U.S. Large Capitalization Funds 

 

Source: Markov Processes International, Morningstar, and Credit Suisse.  
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David Hsieh, a professor of finance at Duke University’s Fuqua School of Business, made an effort to quantify 
the amount of alpha available to hedge funds. He started with total available returns and then subtracted the 

components of return that fund managers can easily replicate. After plugging in the numbers, he concluded 
that the average amount of available alpha is three percent of assets under management (AUM) for the hedge 

fund industry. He did his calculation in 2006, a time when AUM for the hedge fund industry were $1 trillion. 
This suggested $30 billion in available alpha. If we apply the same percentage today, available alpha for hedge 

funds is about $65 billion. 
 

Hsieh’s approach anticipated that rapid growth in AUM in the hedge fund industry would lead to lower average 
excess returns. He said, “If that amount of alpha remains constant and is extracted from the market by hedge 

fund managers, it has to be extracted from another part of the market, most likely from such traditional 
managers as mutual funds. So, as more assets are allocated to the hedge fund industry, the average alpha 

per hedge fund dollar will decline—even though in aggregate, the total amount of market inefficiency will 
remain the same.”8  
 

Research shows that money managers are more likely to construct portfolios that mimic their benchmarks in 
markets that are efficient than in those that are less efficient. So there is more closet indexing in developed 

markets than in developing markets, in large stocks than in small stocks, and in the stocks of old firms than in 
young firms.9 Analysis suggests that closet indexers in the U.S. market, at over one-third of the AUM, run 

more money than pure index funds. Closet indexers ran less than two percent of the AUM in 1980.10 Further, 
the popularity of closet indexing is rising in almost all markets and segments.     

 
Sorting causality in closet indexing is a challenge. It is not clear whether investors are hugging the benchmark 

because excess returns are difficult to achieve or whether excess returns are difficult to achieve because 
investors are hugging the benchmark. Causality probably runs in both directions. In the U.S., a couple of other 
factors are likely at play. Institutions, which tend to focus on performance relative to a benchmark, are 

increasingly dominating the investing landscape. And in 1998, the Securities and Exchange Commission 
required all mutual funds to disclose a benchmark in their prospectus. This disclosure may have heightened 

manager attention to results relative to a benchmark.  
 

Differential Skill May Be Narrowing but It Still Exists 

 

While most acknowledge that generating alpha is a challenge, it is important to avoid pressing the case for 
reduced relative skill too far. Careful studies of active managers, including work by the well-known professors 

of finance Eugene Fama and Kenneth French, show that some level of differential skill is necessary to fit the 
empirical record.11 For example, Fama and French estimate that a normal distribution of true alpha with a 

mean of zero and a standard deviation of 1.25 percent fits the cross-sectional data on mutual fund returns. 
While differences in skill may be smaller than in past eras, they still exist. 
 

Dispersion in asset returns also influences the dispersion in fund returns.12 Research suggests that realized 
asset dispersion leverages manager skill. So returns for an active manager will be higher than expected when 

realized asset dispersion is high. The intuition behind this is that greater asset dispersion creates a larger 
opportunity set for an active manager.13 There is a positive correlation between the breadth of opportunities 

and the dispersion of fund returns. This relationship holds across twenty or so asset classes.14 
 

The sharp run-up in the U.S. market in the late 1990s and into early 2000, as well as the 2008-2009 
financial crisis, provides powerful evidence for the link between the dispersion in asset and fund returns. The 

decades-long downward trend in standard deviation in excess returns spiked violently, fed by a sharp rise in 
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stock price dispersion. But the popping of the dot-com bubble resulted in plummeting price dispersion and a 
return to the long-term trend of falling fund return dispersion. 

 
David Swensen, the chief investment officer of Yale University’s endowment, uses the dispersion of active 

managers as a proxy for market efficiency. He discusses the dispersion of returns—which he measures as the 
difference between the returns for first and third quartile funds—in various asset classes, suggesting that he 

seeks to invest in active managers only where dispersions are high. “You want to spend your time and energy 
pursuing the most inefficiently priced asset classes,” he told the students during a lecture, “because there’s an 

enormous reward for identifying the top quartile venture capitalist and almost no reward for being the top 
quartile of the high-quality bond universe.”15   

 
One of the puzzles in finance is why active management remains such a large business when academics have 

argued for decades that markets are too efficient to beat. Indeed, U.S. equity funds went from $25 billion in 
AUM in 1980 to $3.5 trillion in 2010. Further, despite index funds and exchange-traded funds going from a 
negligible share in 1980 to about 30 percent of the market today, asset-weighted fees are actually higher 

today than they were in 1980.16 This doesn’t consider the substantial growth in AUM for hedge funds, which 
charge higher fees on average than mutual funds do. 

 
Jonathan Berk and Richard Green, professors of finance, derived a model that may help explain the puzzle.17 

They suggest a world where there are skillful investment managers who deliver positive, risk-adjusted excess 
returns. Both the managers themselves and investors recognize this skill. The manager’s ability to deliver 

excess returns is limited, however, by AUM. In other words, each dollar investors add has the effect of 
reducing the expected return of the portfolio. 

 
What would you expect in this world? Skillful managers attain more assets through positive inflows until their 
expected returns fall to a level roughly equal to that of the market.18 A point of equilibrium exists where all 

managers, irrespective of their level of skill, have identical expected returns. In this model, Berk and Green 
don’t measure skill simply as excess return. Rather, they examine the expected value the fund adds, which is 

the abnormal return times the AUM. 
 

Here’s an example to make the idea more concrete.19 In his first five years running the Magellan Fund at 
Fidelity, Peter Lynch had monthly gross alpha of 2 percent on roughly $40 million of AUM. In his final five 

years, he had 0.2 percent monthly gross alpha on $10 billion of assets. So his value added went from 
$800,000 per month (.02 * $40 million) to $20 million per month (.002 * $10 billion). So while Lynch’s 

percentage gross alpha decreased as his fund grew, his value added increased. As in other competitive labor 
markets, the portfolio manager captures most of the excess rents generated by his or her skill through higher 

compensation.20 
 
While more sophisticated than what is depicted here, the Berk and Green model explains many of the 

empirical facts and is consistent with the paradox of skill.    
 

Picking Your Game 

 

How do you find games where you have an edge in relative skill? The answer is complex but we will focus on 
three areas: diversity breakdowns, institutions versus individuals, and inefficiencies that arise from technical 

selling or buying. All areas represent pockets of inefficiencies that are likely to persist, but the opportunities 
move around across asset classes and geographies. As a result, style-box constraints can be limiting because 

a manager is relegated to a single game, whether or not opportunities exist. 
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There are three classic paths to market efficiency: rational investors, arbitrage, and the wisdom of crowds.21 In 
the rational framework, investors understand their preferences and correctly trade off risk and return. Because 

the model is based on the theory of general equilibrium, it assumes that asset prices are correct. Given the 
preponderance of evidence against both its assumptions and predictions, the “rational investors” approach has 

few supporters.  
 

The arbitrage argument, which suggests that arbitrageurs cruise markets and close aberrant price gaps, is 
more compelling. Arbitrageurs do exist and their actions do narrow many price gaps. However, there are two 

problems with the argument. The first is that there are limits to arbitrage. Even if arbitrageurs see an 
opportunity, they may not be able to exploit it for technical reasons. For example, an arbitrage trade may 

require going long one security and short another. If shorting a stock, for instance, is prohibitively expensive, 
the arbitrageur will be unable to do her job.22 

 
Another problem is that arbitrageurs sometimes fail to act, for a host of possible reasons, even when 
wonderful opportunities exist. One well-documented example is the arbitrage between the “off-the-run”      

(29 ½-year maturity) and “on-the-run” (30-year maturity) Treasury bonds in August 1998. These are nearly 
identical securities, but the off-the-run bond used to trade a little cheaper than the on-the-run bond because it 

was slightly less liquid. So when the yield spread between the two bonds was sufficiently wide, arbitrageurs 
would buy the off-the-run and short the on-the-run bonds, almost a perfect arbitrage. Because the securities 

were so similar, arbitrageurs used leverage to bolster the returns from the trade.  
 

However, in the summer of 1998 the spread widened and rather than arbitrageurs buying the cheap bond and 
selling the dear one, they fled the trade altogether. So the widening in the spread became “self-feeding rather 

than self-limiting” as arbitrageurs failed to play their typical role. This is one of the trades that led to the 
demise of Long-Term Capital Management.23 
 

The final way to get to market efficiency is through the wisdom of crowds.24 More formally, we can describe 
markets as complex adaptive systems.25 One advantage to this approach is that it sets out the conditions 

under which markets are efficient. 
  

Markets yield proper values when investors hold diverse views, there is a properly functioning aggregation 
mechanism to extract information from investors, and when incentives reward smarter participants. When one 

or more of those conditions are violated, there is inefficiency. Diversity is by far the most likely condition to be 
compromised. Rather than investors thinking and behaving independently, they correlate their behavior and 

create excesses in markets. 
 

Most booms and busts start with a kernel of truth and run to extremes. The peak of the dot-com bubble in 
March 2000 or the lows of the S&P 500 in March 2009 following the financial crisis are but two recent 
illustrations. Crucially, the relationship between the degradation of diversity and a change in asset prices is not 

linear. Following a period of diversity loss, a small incremental change in diversity can lead to a large-scale 
change in asset price.26 Crowded trades can stay crowded for a while before there is a violent move in the 

opposite direction. 
 

So the first game to find is one where you can take the other side of a diversity breakdown. Seth Klarman, 
founder of the successful hedge fund The Baupost Group, has a wonderful line that can guide action: “Value 

investing is at its core the marriage of a contrarian streak and a calculator.”27 The “contrarian streak” part 
ensures that you are in a game where you can take the other side of a popular trade. But there are occasions 

when the consensus is correct. The “calculator” part allows you to assess whether the one-sided trade has led 
to a mispriced asset, hence presenting attractive upside with a proper margin of safety. 
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Note that diversity breakdowns can last for a long time and can be on a large scale. For instance, buying U.S. 
large capitalization stocks in 1982 following a dismal decade and proclamations of the death of equities would 

have led to tidy returns over the better part of the subsequent two decades. Part of the definition of skill 
includes finding asset classes that are likely to do well, or poorly, for an extended period of time. That provides 

a favorable backdrop for attractive absolute returns. 
  

The second game is when you, as an institution, compete with individuals. This is similar to a professional 
poker player going against an amateur. The professional has the edge over the long haul, but it’s hard to 

predict who will come out ahead in the short run. Individuals are particularly vulnerable at market extremes. 
There is good evidence that institutions are more skillful than individuals.  

 
One example is participation in the market for initial public offerings (IPOs). Research suggests that IPOs with 

high institutional ownership do better than those with low ownership because institutions are better at 
interpreting public information.28 That more IPOs take place following good returns in the market likely plays a 
role as well, suggesting that both technical skill and a reduction in diversity play a role in this finding. 

 
A similar thread of research reveals that institutions do a more effective job of interpreting news than 

individuals do. One well-known finding is that markets tend to underreact to news about future cash flows. 
When the news is good institutions buy stocks from individuals, and when the news is bad the institutions sell 

to individuals. As a result, institutions earn a premium to individuals in these cases.29      
 

This game of institution versus individual has become scarcer, as institutions have come to dominate markets. 
Check out this quotation: 

 
In just ten years, the market activities of the investing institutions have gone from only 30 percent of 
total public transactions to a whopping 70 per cent. And that has made all the difference. No longer 

are the “New Breed on Wall Street” in the minority; they are now the majority. The professional money 
manager isn’t competing any longer with amateurs who are out of touch with the market; now he 

competes with other experts.30      
 

That comes from Charley Ellis’s famous paper, “The Loser’s Game,” published in 1975. Ellis provided an early 
articulation of the paradox of skill in investing, and it remains one of the best. In the last half century, the role 

of individuals has diminished substantially in the United States. In 1950, individuals held over 92 percent of 
equities. Today, they hold less than half. Individuals do tend to get more active at extremes—especially after 

strong up moves—but day to day it’s the institutions slugging it out against one another.   
 

Other markets are less developed than the U.S., which means that institutions have more of an opportunity to 
compete with individuals. In a study that included all investors in Taiwan over a five-year period ended in 1999, 
researchers found that institutions earned excess returns of 1.5 percentage points while individuals suffered 

an annual performance drag of 3.8 percentage points. Most of the poor performance by individuals was the 
result of aggressive, and unprofitable, trading. As the study concludes starkly, “Individuals lose, institutions 

win.”31    
 

So the games where institutions compete with individuals are vanishing, but appear when markets are at 
extremes and in markets that have yet to develop fully. When institutions go head-to-head with individuals, 

they tend to fare well. 
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The final pocket of inefficiency is taking advantage of investors who need to buy or sell for non-fundamental 
reasons. In these cases, the disadvantaged investors have an incentive, or are forced, to buy or sell with little 

or no regard for the fundamental asset value.     
 

Take corporate spin-offs as an example. In a spin-off, a company distributes the shares of a subsidiary to its 
shareholders. For instance, Time Warner spun off Time Warner Cable to its shareholders in 2009. The 

academic research supports the view that spin-offs generate attractive returns.32     
 

The basic story is that large institutions that own a particular stock frequently do not want to own the shares of 
the company being spun off, generally because it is smaller than the parent and has weaker financial 

characteristics. Further, these institutions often have constraints based on investment style. So they spend 
little time doing research and simply jettison the spin-off. 33  

 
Distressed selling is another illustration of this form of inefficiency. John Geanakoplos, a professor of 
economics at Yale and an external professor at the Santa Fe Institute, has developed what he calls the 

“leverage cycle.”34 He notes that as an asset price is rising, the cost to borrow is low but so is the margin 
requirement. For example, Ellington Capital, a hedge fund specializing in mortgage securities, was able to buy 

$100 of collateralized mortgage obligations in 2006 by putting up $15 and borrowing $85. So its margin 
requirement was 15 percent. 

 
Indeed, the margin requirement can decline as the asset price rises. This is what happened in the U.S. 

residential housing market. Geanakoplos notes that of the $2.5 trillion in “toxic” mortgage securities in 2006, 
the buyers put down $150 billion and borrowed $2.35 trillion for about a 16-to-1 leverage ratio. Buyers put up 

only 6 percent of the purchase price of a home, in contrast to a historical norm closer to 20 percent. The easy 
access to credit exaggerated the upward price move in homes and created the conditions for a powerful 
tumble when the process reversed. 

  
Once the asset price starts to drop, there are two effects that feed one another. First, the lower asset price 

triggers a margin call, which leads to forced selling. Second, lenders raise the margin requirement, 
accelerating the virulence of the feedback loop. As the financial crisis started to unfold, Ellington Capital saw 

its margin requirements jump to 40 percent, only to reach a peak of 70 percent in the second quarter of 2009.  
 

The violence of the move on the downside, compounded by a rising margin requirement and hence margin 
calls, forces some investors to sell assets that they don’t want to sell. That creates an opportunity for the 

buyer on the other side. Geanakoplos’s idea is to use margin requirements more proactively and counter-
cyclically. That is, make borrowing harder as an asset climbs in price and easier as the price falls.  

 
Even leaving aside the amplifying effects of leverage, there is evidence that some investors benefit at the 
expense of others in distress. Research suggests, for instance, that some hedge funds generate profits by 

targeting mutual funds that are suffering outflows.35 Further, and consistent with the literature on the limits of 
arbitrage, short sellers can get caught in situations where they have to buy for non-fundamental reasons.  

 
This discussion of inefficiencies—places where you want to play the game—would be incomplete without a 

comment about the permanence of investor capital. Exploiting inefficiencies is easy to discuss intellectually, 
but difficult to execute emotionally. Investors in a fund are likely to be most scared precisely when the 

opportunities are best, and if they choose to withdraw capital they ensure that both their returns, and the 
returns of the manager to whom they had entrusted their funds, will suffer.  
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Seth Klarman suggests that one of the characteristics of an ideal client is “when we call to say there is an 
unprecedented opportunity set, we would like to know that they will at least consider adding capital rather than 

redeeming.”36 These clients are rare and very valuable. This, too, is where permanent capital from founders or 
families can provide a substantial edge. These investment firms can find and play the right games.  

 

Summary 

 

In investing, as in many other activities, the skill of investors is improving on an absolute basis but shrinking on 

a relative basis. As a consequence, the variance of excess returns has declined over time and luck has 
become more important than ever. Still, differential skill continues to exist. This process is called the paradox 

of skill.   
 

The key to generating excess returns is to not only be skillful but to find attractive “games”—situations where 
you can see where your excess returns are likely to come from. This report touched on three of those pockets 

of inefficiencies—diversity breakdowns, institutions versus individuals, and trading with investors who are 
buying for non-fundamental reasons—but there are undoubtedly more. The main lessons are that sometimes 
it’s more important to worry about the game you’re in than the skill you bring, and that you should always try 

to avoid being the patsy.         
 

* * * 
 

We offer special thanks to John Lloyd and Chetan Jadhav, Private Banking Americas Managed Accounts, for 
providing data and for their valuable input into this discussion.   
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Executive Summary    

 

 Sustainable value creation has two dimensions—how much economic profit a company earns and how 
long it can earn excess returns. Both dimensions are of prime interest to investors and corporate 

executives. 
 

 Sustainable value creation as the result solely of managerial skill is rare. Competitive forces drive returns 
toward the cost of capital. Investors should be careful about how much they pay for future value creation.   

 
 Warren Buffett consistently emphasizes that he wants to buy businesses with prospects for sustainable 

value creation. He suggests that buying a business is like buying a castle surrounded by a moat and that 

he wants the moat to be deep and wide to fend off all competition. Economic moats are almost never 
stable. Because of competition, they are getting a little bit wider or narrower every day. This report 
develops a systematic framework to determine the size of a company’s moat. 

 
 Companies and investors use competitive strategy analysis for two very different purposes. Companies 

try to generate returns above the cost of capital, while investors try to anticipate revisions in expectations 

for financial performance. If a company’s share price already captures its prospects for sustainable value 
creation, investors should expect to earn a risk-adjusted market return. 

 
 Industry effects are the most important in the sustainability of high performance and a close second in 

the emergence of high performance. However, industry effects are much smaller than firm-specific 
factors for low performers. For companies that are below average, strategies and resources explain  

90 percent or more of their returns.  
 

 The industry is the correct place to start an analysis of sustainable value creation. We recommend getting 
a lay of the land, which includes a grasp of the participants and how they interact, an analysis of profit 

pools, and an assessment of industry stability. We follow this with an analysis of the five forces and a 
discussion of the disruptive innovation framework. 

 
 A clear understanding of how a company creates shareholder value is core to understanding sustainable 

value creation. We define three broad sources of added value: production advantages, consumer 
advantages, and external advantages. 

 
 How firms interact plays an important role in shaping sustainable value creation. We consider interaction 

through game theory as well as co-evolution. 
 

 Brands do not confer competitive advantage in and of themselves. Customers hire them to do a specific 
job. Brands that do those jobs reliably and cost effectively thrive. Brands only add value if they increase 

customer willingness to pay or if they reduce the cost to provide the good or service. 
 

 We provide a complete checklist of questions to guide the strategic analysis in Appendix A. 
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Introduction 

 

Corporate managers seek to allocate resources so as to generate attractive long-term returns on investment. 
Investors search for stocks of companies that are mispriced relative to embedded financial expectations. In 

both cases, sustainable value creation is of prime interest. 
 

What exactly is sustainable value creation? We can think of it in two dimensions. First is the magnitude of 
returns in excess of the cost of capital that a company does, or will, generate. Magnitude considers not only 

the return on investment but also how much a company can invest at a rate above the cost of capital. Growth 
only creates value when a company generates returns on investment that exceed the cost of capital. 

 
The second dimension of sustainable value creation is how long a company can earn returns in excess of the 

cost of capital. This concept is also known as fade rate, competitive advantage period (CAP), value growth 
duration, and T.1 Despite the unquestionable significance of the longevity dimension, researchers and 
investors give it insufficient attention. 

 
How does sustainable value creation differ from the more popular notion of sustainable competitive 

advantage? A company must have two characteristics to claim that it has a competitive advantage. The first is 
that it must generate, or have an ability to generate, returns in excess of the cost of capital. Second, the 

company must earn an economic return that is higher than the average of its competitors.2 

 

As our focus is on sustainable value creation, we want to understand a company’s economic performance 
relative to the cost of capital, not relative to its competitors. Naturally, these concepts are closely linked. 

Sustainable value creation is rare, and sustainable competitive advantage is even rarer. 
 
Competitive Life Cycle 

 

We can visualize sustainable value creation by looking at a company’s competitive life cycle. (See Exhibit 1.) 
Companies are generally in one of four phases: 
 

 Innovation. Young companies typically see sharp increases in return on investment and significant 

investment opportunities. This is a period of rising returns and heavy investment. Companies are 
commonly in this phase before they go public. There is also substantial entry into, and exit out of, the 
industry at this point in the life cycle.   

 

 Fading returns. High returns attract competition, generally causing economic returns to move toward 

the cost of capital. In this phase, companies still earn excess returns, but the return trajectory is down. 
Investment needs also moderate, and the rate of entry and exit slows. 

 
 Mature. In this phase, the market in which the companies compete approaches competitive equilibrium. 

As a result, companies earn the cost of capital on average, and competition within the industry ensures 
that aggregate returns are no higher. Investment needs continue to moderate. 

 
 Subpar. Competitive forces and technological change can drive returns below the cost of capital, 

requiring companies to restructure. These companies can improve returns by shedding assets, shifting 
their business model, reducing investment levels, or putting themselves up for sale. Alternatively, these 

firms can file for bankruptcy in order to reorganize the business or liquidate the firm’s assets.  
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Exhibit 1: A Firm’s Competitive Life Cycle 

 
Source: Credit Suisse HOLT®. 

 

Reversion to the mean says that an outcome that is far from average will be followed by an outcome that has 
an expected value closer to the average. There are two explanations for reversion to the mean in corporate 

performance. The first is purely statistical. If the correlation between cash flow return on investment (CFROI) 
in two consecutive years is not perfect, there is reversion to the mean.  

 
Think of it this way: there are aspects of running the business within management’s control, including 
selecting the product markets it chooses to compete in, pricing, investment spending, and overall execution. 

Call that skill. There are also aspects of the business that are beyond management’s control, such as 
macroeconomic developments, customer reactions, and technological change. Call that luck. Whenever luck 

contributes to outcomes, there is reversion to the mean. If year-to-year CFROIs are highly correlated, 
reversion to the mean happens slowly. If CFROIs are volatile, causing the correlation to be low, reversion to 

the mean is rapid.  
 

The second explanation for reversion to the mean is that competition drives a company’s return on investment 
toward the opportunity cost of capital. This is based on microeconomic theory and is intuitive. The idea is that 

companies generating a high economic return will attract competitors willing to take a lesser, albeit still 
attractive, return. Ultimately, this process drives industry returns down to the opportunity cost of capital. 
Researchers have empirically documented this prediction.3 Companies must find a way to defy these powerful 

competitive forces in order to achieve sustainable value creation.  
 

Recent research on the rate of mean reversion reveals some important observations. First, the time that an 
average company can sustain excess returns is shrinking. This phenomenon is not relegated to high 

technology but is evident across a wide range of industries.4 This reduction in the period of sustained value 
creation reflects the greater pace of innovation brought about in part by increased access to, and utilization of, 

information technology.  
 

Second, the absolute level of returns and the level of investment are positively related to the rate of fade.5 A 
company that generates high returns while investing heavily signals an attractive opportunity to both existing 

and potential competitors. Success sows the seeds of competition. 

Increasing Returns

& High Reinvestment

Above-Average

but Fading Returns

Below-Average

Returns

Average

Returns

High Innovation Fading Returns Mature Needs Restructuring

Economic

Return

Discount Rate

(Required

Rate of Return)
Reinvestment

Rates



  July 22, 2013  

 

Measuring the Moat 6 

  

Why is sustainable value creation so important for investors? To start, investors pay for value creation. Exhibit 
2 looks at the S&P 500 since 1961 and provides a proxy for how much value creation investors have been 

willing to pay for. We establish a steady-state value by capitalizing the last four quarters of operating net 
income for the S&P 500 by an estimate of the cost of equity capital.6 We then attribute any value above the 

steady-state to expected value creation. The exhibit shows that currently one-fifth of the value of the S&P 
500 reflects anticipated value creation, a low number compared to the last 50 years. Since 2010, the level of 

anticipated value creation has remained below the historical average of one-third, as earnings have recovered 
and interest rates have remained low.  
 

Exhibit 2: Rolling Four Quarter Anticipated Value Creation 

 

Source: Standard & Poor’s, Aswath Damodaran, Credit Suisse. 

Data as of June 30, 2013. 

 

More significant, sustained value creation is an important source of expectations revisions. There is a crucial 
distinction between product markets and capital markets. Companies try to understand the industry and 

competitive landscape in their product markets so as to allocate resources in a way that maximizes long-term 
economic profit. Investors seek to understand whether today’s price properly reflects the future and whether 

expectations are likely to be revised up or down. 
 
So companies and investors use competitive strategy analysis for two very different purposes. Companies try 

to generate returns above the cost of capital, while investors try to anticipate revisions in expectations. 
Investors should anticipate earning a market return, adjusted for risk, if a company’s share price already 

captures its prospects for sustainable value creation.7 
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We will spend most of our time trying to understand how and why companies attain sustainable value creation 
in product markets. But we should never lose sight of the fact that our goal as investors is to anticipate 

expectations revisions. Exhibit 3 shows the process and emphasizes the goal of finding and exploiting 
expectations mismatches. 
 

Exhibit 3: The Link between Market Expectations and Competitive Strategy 

    

Source: Credit Suisse. 

 
Economic Moats 

 

Warren Buffett, the chairman of Berkshire Hathaway, has emphasized over the years that he looks for 
businesses with sustainable competitive advantages. He suggests that buying a business is akin to buying a 

castle surrounded by a moat. Buffett wants the economic moat around the businesses to be deep and wide in 
order to fend off all competition. He goes a step further by noting that economic moats are almost never 

stable. Moats either get a little bit wider or a little bit narrower every day.8 This report develops a systematic 
framework to determine the size of a company’s moat. 
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What Dictates a Company’s Destiny? 

 

Peter Lynch, who skillfully ran Fidelity’s Magellan mutual fund for more than a decade, quipped that investors 
are well advised to buy a business that’s so good that a dummy can run it, because sooner or later a dummy 

will run it.9 Lynch’s comment begs an important question: What dictates a firm’s economic returns? We are 
not asking what determines a company’s share price performance, which is a function of expectations 

revisions, but rather its economic profitability.10 

 

Before we answer the question, we can make some empirical observations. The top panel of Exhibit 4 shows 
the spread between CFROI and the cost of capital for 68 global industries, as defined by MSCI’s Global 

Industry Classification Standard (GICS), using median returns over the past five fiscal years. The sample 
includes more than 5,500 public companies. We see that some industries have positive economic return 

spreads, some are neutral, and some don’t earn the cost of capital.  
 

Exhibit 4: Industry Returns Vary from Value-Creating to Value-Destroying 

 

Source: Credit Suisse HOLT. 

 
The bottom panel of Exhibit 4 shows the spread between CFROI and the cost of capital for the companies in 

three industries: one that creates value, one that is value neutral, and one that destroys value. The central 
observation is that even the best industries include companies that destroy value and the worst industries have 

companies that create value. That some companies buck the economics of their industry provides insight into 
the potential sources of economic performance. Industry is not destiny. 
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Finding a company in an industry with high returns or avoiding a company in an industry with low returns is not 
enough. Finding a good business capable of sustaining high performance requires a thorough understanding 

of both industry and firm-specific circumstances.  

 

A final word before we proceed. Our unit of analysis will be the firm. In most cases, the proper unit of analysis 
is the strategic business unit. This is especially true for multidivisional companies that compete in disparate 

industries. The following framework is applicable on a divisional level. So we recommend conducting the 
analysis for each strategic business unit of a multidivisional company and aggregating the results. 
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Industry Analysis 

 

We have established that industry effects and firm-specific effects are relevant in understanding corporate 
performance. The question is in what proportion.11  

 
Anita McGahan and Michael Porter, two prominent scholars of business strategy, analyzed roughly 58,000 

firm-year observations for U.S. businesses from 1981-1994.12 They assessed the impact of four factors on 
the sustainability and emergence of abnormal profitability: 

 

 Year. The year effect captures the economic cycle. You can think of it as the macroeconomic factors that 

influence all businesses in the economy.  

 
 Industry. Industry effects refer to how being part of a particular industry affects firm performance. A firm 

may benefit from industry effects if the industry has an attractive structure, including high barriers to entry. 

 

 Corporate-parent. A corporate-parent effect arises when a business within a diversified firm on average 

underperforms or outperforms its industry. For example, the corporate-parent effect was positive for Taco 
Bell, which saw its profitability improve in the 1980s following its acquisition by PepsiCo. 

 
 Segment-specific. This effect captures the characteristics unique to a firm that drive its performance 

relative to rivals within the same industry. Such characteristics may include a firm’s resources, positioning, 

or how effectively its managers execute strategy. 
 
Exhibit 5 summarizes McGahan and Porter’s results. They define sustainability of profits as “the tendency of 

abnormally high or low profits to continue in subsequent periods.” Emergence looks backward from the current 
year and measures the contributions to abnormal profits through time. High performers are those companies 

that generate profits in excess of the median of their industry, and low performers are those below the median. 
 

Exhibit 5: Importance of Various Factors on Abnormal Profitability 

 

Source: Anita M. McGahan and Michael E. Porter, “The emergence and sustainability of abnormal profits,” Strategic Organization, Vol. 1, No. 1, 

February 2003, 79-108. 

 

McGahan and Porter found that industry effects are most important in the sustainability of high performance 
and a close second in the emergence of high performance (just behind segment-specific effects). However, 

industry effects are much smaller than segment-specific effects for low performers. The strategies and 
resources of below-average companies explain 90 percent or more of their returns in the case of either 

sustainability or emergence. Business managers and analysts searching for emerging or sustained competitive 
advantages might also note that the economic cycle is not important to the sustainability or emergence of 

performance. 
 

High Performers Low Performers High Performers Low Performers

Year 3% -7% 2% -5%

Industry 44% 12% 37% 13%

Corporate-parent 19% -4% 18% 2%

Segment-specific 34% 99% 43% 90%

EmergenceSustainability
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We break the industry analysis into three parts: 
 

1. Get the lay of the land. This includes creating an industry map to understand the competitive set, 

constructing profit pools to see whether (and why) the distribution of economic profits has changed over 
time, measuring industry stability, and classifying the industry so as to improve alertness to the main 
issues and opportunities. 

 

2. Assess industry attractiveness through an analysis of the five forces. Of the five forces, we spend 

the bulk of our time assessing barriers to entry and rivalry. 

 

3. Consider the likelihood of being disrupted by innovation. We consider the role of disruptive 

innovation and why industries transition from vertical to horizontal integration. 
 

The Lay of the Land 

 

Industry Map 

 

Creating an industry map is a useful way to start competitive analysis.13 A map should include all the 
companies and constituents that might have an impact on a company’s profitability. The goal of an industry 

map is to understand the current and potential interactions that ultimately shape the sustainable value creation 
prospects for the whole industry as well as for the individual companies within the industry. 

 
From an industry point of view, you can think of three types of interactions: supplier (how much it will cost to 
get inputs), customer (how much someone is willing to pay for a good or service), and external (other factors 

that come into play, such as government action). Exhibit 6 shows an illustration for the U.S. airline industry. 
Clients can create industry maps, or “peer maps,” for specific companies using Credit Suisse’s RAVE tool. 

RAVE not only produces peer maps quickly and efficiently but also provides access to the models and 
forecasts of Credit Suisse analysts. 

 
Here are some points to bear in mind as you develop an industry map: 

 
 List firms in order of dominance, typically defined as size or market share; 

 
 Consider potential new entrants as well as existing players; 

 
 Understand the nature of the economic interaction between the firms (e.g., incentives, payment terms); 

 
 Evaluate any other factors that might influence profitability (e.g., labor, regulations). 

 

A study by Lauren Cohen and Andrea Frazzini, professors of finance, suggests that investors may benefit from 
paying close attention to industry maps. The researchers examined how shocks to one firm rippled through to 

other firms via supply or demand links. They tested whether the market adequately incorporated the 
information that one firm released into the stock prices of its partner firms. They found that investors fail to 

adequately incorporate such information, creating a profitable trading strategy.  
 
Cohen and Frazzini state that “the monthly strategy of buying firms whose customers had the most positive 

returns in the previous month, and selling short firms whose customers had the most negative returns, yields 
abnormal returns of 1.55% per month, or an annualized return of 18.6% per year.”14 
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Exhibit 6: U.S. Airline Industry Map 

 

Source: Credit Suisse. 

Note: LCC = low-cost carrier. 
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Profit Pool 

 
The next step is to construct a profit pool.15 A profit pool shows how an industry’s value creation is distributed 
at a particular point in time. The horizontal axis is the percentage of the industry, typically measured as 

invested capital or sales, and the vertical axis is a measure of economic profitability (e.g., CFROI minus the 
discount rate). As a result, the area of each rectangle—the product of invested capital and economic return—

is the total value added for that sector or company. For example, a company that has $200 million of invested 
capital and a spread of 5 percentage points between its CFROI and discount rate generates  

$10 million in economic profit ($10 million = $200 million x .05). The total profit pool of the industry is the 
sum of the added value for all of the companies. 

 
To understand the overall profitability of an industry, it is useful to analyze the average profitability over a full 

business cycle, which is generally three to five years.16 But average profitability doesn’t reveal how value has 
migrated over time. Profit pools are particularly effective because they allow you to trace the increases or 

decreases in the components of the value-added pie. One effective approach is to construct a profit pool for 
today, five years ago, and ten years ago and then compare the results over time.  
 

Exhibit 7 is a profit pool for the airlines industry. (See Appendix B for the health care sector.) It shows the 
main components in the industry’s value chain including airlines, airports, and a variety of services. You can 

see from the horizontal axis that airlines and airports use the majority of the capital invested in the industry. 
These are also the businesses with the lowest economic returns, which the vertical axis reflects.  

 
Some businesses generate strong returns, including computer reservations systems (CRS), travel agents, 

freight forwarders, and various service jobs. But with so little capital invested, they are too small to offset the 
value destruction from airlines and airports. As a consequence, the industry as a whole destroyed an average 

of $19 billion of shareholder capital per year through the 2002-09 business cycle, according to the 
International Air Transport Association.17 
 

Exhibit 7: Airline Industry Profit Pool by Activity 

  

Source: Based on International Air Transport Association, “Vision 2050,” February 12, 2011; Credit Suisse. 

Note: Returns data is from 2002-09, investment data is as of 2009; CRS = computer reservations systems; ANSP = air navigation service provider. 
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We can also construct a profit pool of the main companies within an industry. Exhibit 8 shows profit pools for 
the U.S. airline companies for 2002, 2007, and 2012. The horizontal axis represents 100 percent of the 

capital invested in the industry by public companies. These charts provide a bottom-up view of the industry’s 
value destruction, as Exhibit 7 shows. 
 

Exhibit 8: Airline Industry Profit Pools by Company, 2002-2012 

 

Source: Credit Suisse HOLT. 
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Nearly all of the airlines have destroyed value over the past decade, including the low-cost, point-to-point 
carriers, Southwest and JetBlue. This may not be a surprise for the legacy carriers, all of which have filed for 

bankruptcy over the past decade. But it is a surprise for the low-cost carriers, which are known for 
standardized fleets, simpler route structures, and higher aircraft utilization.  

 
Creating a narrative to explain the rise and fall of the various competitors can provide important clues about 

what it takes to sustain value creation. One trend that the profit pool analysis reveals is the market share gain 
for the low-cost airlines at the expense of the legacy carriers. However, this has not translated into better 

relative profitability. Southwest’s returns, for example, have suffered as the company has expanded into pairs 
of cities that are less dense and as its average pay has risen to the highest in the industry.18 Despite the fact 

that industry structure does not ordain a firm’s profitability, it remains very challenging for any airline to escape 
the industry’s low barriers to entry, high fixed costs, excess capacity, and modest traffic growth.  

 
Industry Stability 

 
Industry stability is another important metric. Generally speaking, stable industries are more conducive to 
sustainable value creation. Unstable industries present substantial competitive challenges and opportunities. 

The value migration in unstable industries is greater than that of stable industries, making sustainable value 
creation that much more elusive. 

 
We can measure industry stability a couple of ways. One simple but useful proxy is the steadiness of market 

share. This analysis looks at the absolute change in market share for the companies within an industry over 
some period. (We typically use five years.) We then add up the absolute changes and divide the sum by the 

number of competitors. The lower the average absolute change in market share, the more stable the industry. 
 

Exhibit 9 shows the market share stability for four industries. There is relative stability in soft drinks, while 
personal computers and storage hardware show moderate change, and there is substantial change in the 
smartphone market. Our rule of thumb is that absolute average changes of 2.0 or less over five years 

constitute a stable industry. 
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Exhibit 9: Market Share Stability 

 

Source: Company data, Gartner, Nielsen, Credit Suisse. 

 
Another way to measure industry stability is the trend in pricing. Price changes reflect a host of factors, 

including cost structure (fixed versus variable), entry and exit dynamics, macroeconomic variables, 
technological change (e.g., Moore’s Law), and rivalry. All else being equal, more stable pricing reflects more 

stable industries. Warren Buffett places special emphasis on pricing power. He said, “The single most 
important decision in evaluating a business is pricing power. If you’ve got the power to raise prices without 
losing business to a competitor, you’ve got a very good business. And if you have to have a prayer session 

before raising the price 10 percent, then you’ve got a terrible business.”19 Exhibit 10 shows the pricing trends 
for a variety of industries, classified as slow-, medium-, and fast-cycle businesses. Sustaining value creation in 

a fast-cycle industry is a challenge. 

Carbonated Beverages (U.S. by Revenues) 2007 2012 5 Year Change

Coca-Cola Company 37% 35% 1%

PepsiCo 32% 29% 3%

Dr. Pepper Snapple Group 19% 20% 1%

Others 7% 4% 4%

Private Label 6% 6% 0%

Red Bull GmbH 0% 4% 4%

Monster Beverage Corporation 0% 3% 3%

Total 100% 100%

Average Absolute Change 2%

Personal Computers (Global by Units) 2007 2012 5 Year Change

Others 36% 24% 12%

Hewlett-Packard 18% 17% 1%

Dell Inc 14% 11% 3%

Acer Group 10% 11% 1%

Lenovo Group 8% 13% 5%

Toshiba 4% 5% 1%

Fujitsu/Fujitsu Siemens 3% 2% 1%

Apple Computer 3% 5% 2%

Sony 2% 2% 0%

ASUS 2% 6% 5%

Samsung Electronics 1% 4% 3%

Total 100% 100%

Average Absolute Change 3%

Storage Hardware (Global by Revenues) 2007 2012 5 Year Change

Others 31% 26% 5%

EMC 23% 32% 9%

IBM 15% 13% 2%

Hewlett-Packard 14% 10% 4%

Dell 10% 8% 2%

NetApp 7% 11% 4%

Total 100% 100%

Average Absolute Change 4%

Smartphones (Global by Units) 2007 2012 5 Year Change

Nokia 49% 5% 44%

Others 24% 21% 3%

Research in Motion 10% 5% 5%

Motorola 3% 3% 1%

HTC 3% 4% 1%

Apple 3% 18% 15%

Sony Ericsson 3% 3% 1%

Palm 2% 0% 2%

Samsung 2% 29% 27%

LG 0% 4% 3%

Huawei 0% 4% 4%

ZTE 0% 4% 4%

Total 100% 100%

Average Absolute Change 9%
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Exhibit 10: Pricing Stability, 2006-2011 

 
Source: U.S. Department of Commerce Bureau of Economic Analysis; Based on Jeffrey R. Williams, Renewable Advantage (New York: The Free 

Press, 2000), 11. 

 
Industry Classification 

 

Before turning to an industry analysis using the five forces framework, it’s useful to classify the industry you’re 
analyzing. The analytical process remains the same no matter which category the industry falls into. But the 
classification does provide guidance as to what issues you need to emphasize as you step through the 

analysis. For example, the challenges in a mature industry are likely to be quite distinct from those in an 
emerging industry. Exhibit 11 provides some broad classifications and the types of opportunities you should 

associate with each. 
 

Exhibit 11: Industry Structure and Strategic Opportunities 

 
Source: Jay B. Barney, Gaining and Sustaining Competitive Advantage (Upper Saddle River, NJ: Prentice-Hall, Inc., 2002), 110. 

Industry

Average Annual 

Price Change

Slow-cycle markets

    Small Arms Ammunition Manufacturing                                                                                     9.5%

    Dog and Cat Food Manufacturing                                                                                          5.8%

    Burial Casket Manufacturing                                                                                             5.7%

Standard-cycle markets

    Soap and Other Detergent Manufacturing                                                                                  3.8%

    Cookie and Cracker Manufacturing                                                                                        3.5%

    Breweries                                                                                                               3.1%

Fast-cycle markets

    Fiber Optic Cable Manufacturing                                                                                         -1.7%

    Audio and Video Equipment Manufacturing                                                                                 -1.9%

    Semiconductor and Related Device Manufacturing                                                                          -8.6%

Industry Structure Opportunities

Fragmented industry Consolidation:
- Discover new economies of scale
- Alter ownership structure

Emerging industry First-mover advantages:
- Technological leadership
- Preemption of strategically valuable assets
- Creation of customer switching costs

Mature industry Product refinement
Investment in service quality
Process innovation

Declining industry Leadership strategy
Niche strategy
Harvest strategy
Divestment strategy

International industry Multinational opportunities
Global opportunities
Transnational opportunities

Network industry First-mover advantages
“Winner-takes-all” strategies

Hypercompetitive industry Flexibility
Proactive disruption
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Industry Structure—Five Forces Analysis 

 

Michael Porter is well known for his five forces framework (see Exhibit 12), which remains one of the best 
ways to assess an industry’s underlying structure.20 While some analysts employ the framework to declare an 

industry attractive or unattractive, Porter recommends using industry analysis to understand “the underpinnings 
of competition and the root causes of profitability.” Porter argues that the collective strength of the five forces 

determines an industry’s potential for value creation. But the industry does not seal the fate of its members. 
An individual company can achieve superior profitability compared to the industry average by defending against 

the competitive forces and shaping them to its advantage.21 
 

Exhibit 12: Michael Porter's Five Forces that Shape Industry Structure 

  

Source: Michael E. Porter, Competitive Strategy (New York: The Free Press, 1980), 4. 

 
While analysts commonly treat Porter’s five forces with equal emphasis, we believe that threat of entry and 

rivalry are so important that they warrant in-depth treatment. Further, our section on firm-specific analysis will 
put a finer point on some of the other forces. For now, here’s a quick look at supplier power, buyer power, 

and substitution threat:22 

 

 Supplier power is the degree of leverage a supplier has with its customers in areas such as price, quality, 
and service. An industry that cannot pass on price increases from its powerful suppliers is destined to be 

unattractive. Suppliers are well positioned if they are more concentrated than the industry they sell to, if 
substitute products do not burden them, or if their products have significant switching costs. They are also 

in a good position if the industry they serve represents a relatively small percentage of their sales volume 
or if the product is critical to the buyer. Sellers of commodity goods to a concentrated number of buyers 

are in a much more difficult position than sellers of differentiated products to a diverse buyer base. 
 

 Buyer power is the bargaining strength of the buyers of a product or service. It is a function of buyer 
concentration, switching costs, levels of information, substitute products, and the offering’s importance to 
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the buyer. Informed, large buyers have much more leverage over their suppliers than do uninformed, 
diffused buyers. 

 

 Substitution threat addresses the existence of substitute products or services, as well as the likelihood 

that a potential buyer will switch to a substitute product. A business faces a substitution threat if its prices 
are not competitive and if comparable products are available from competitors. Substitute products limit 

the prices that companies can charge, placing a ceiling on potential returns. 
 

The threat of new entrants, or barriers to entry, is arguably the most important of Porter’s five forces. Before 
we delve into the factors that determine impediments to entry, it is worthwhile to review the empirical research 

on entry and exit.  
 
Entry and Exit 

 

Exhibit 13 shows the rate of entry and exit for U.S. establishments across all industries since 1977, using the 
U.S. Census’s Business Dynamics Statistics (BDS). Most studies on corporate demography use 

establishments, a rough proxy for firms, as the unit of analysis because that is the way that the Census 
Bureau collects and reports the data. Establishments are the physical sites where corporations operate, 

whereas firms are the aggregations of all the establishments a parent company owns. Most firms, and 
especially young ones, have only one establishment.23 
 

A useful way to think about entry and exit is to imagine an industry with 100 firms today. Based on the 
average annual rates over the past decade, within one year roughly 11 new firms will enter the industry and 

10 will leave. This brings the total number of firms to 101. Because entry rates typically exceed exit rates, the 
number of establishments in the United States has increased over time. 

 
Exhibit 13: Establishment Entry and Exit Rates, 1977-2010 (United States) 

 

Source: U.S. Census Bureau, Center for Economic Studies, Business Dynamics Statistics; Credit Suisse. 
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It is also important to understand the history of entry and exit for the specific industry you are analyzing. These 
rates vary widely based on where the industry is in its life cycle and on the industry’s barriers to entry and exit. 

Research shows that the number of firms in new industries follows a consistent path.  
 

The market is uncertain about the products it favors in the early stage of industry development, which 
encourages small and flexible firms to enter the industry and innovate. As the industry matures, the market 

selects the products it wants and demand stabilizes. The older firms benefit from economies of scale and 
entrenched advantages, causing a high rate of exit and a move toward a stable oligopoly.24 Exhibit 14 shows 

the entry and exit rates for a variety of sectors, grouped according to Standard Industrial Classification (SIC) 
codes.  
 

Exhibit 14: Entry and Exit Rates by Sector, Annual Averages, 1977-2010 (United States) 

 
Source: U.S. Census Bureau, Center for Economic Studies, Business Dynamics Statistics; Credit Suisse. 
 

There is a strong correlation between the rate of entry and exit for each sector. For instance, manufacturing 
has low rates of entry and exit, while construction has very high rates, suggesting that the manufacturing 

sector possesses stronger barriers to entry and exit. 
 

Perhaps the most widely cited study of entry and exit rates is that of Timothy Dunne, Mark Roberts, and Larry 
Samuelson (DRS). They examined more than 250,000 U.S. manufacturing firms over a 20-year span ended 

in the early 1980s.25  
 

A useful way to summarize the findings of DRS is to imagine a hypothetical industry in the year 2013 that has 
100 firms with sales of $1 million each. Should the patterns of entry and exit in U.S. industries during the 
period of their study apply to the future, the following will occur:26 

 

 Entry and exit will be pervasive. After five years, between 30 and 45 new firms will have entered the 

industry and will have combined annual sales of $15-20 million. Half of these entrants will be diversified 

firms competing in other markets, and half will be new firms. During the same time, 30 to 40 firms with 
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aggregate sales of $15-20 million will leave the industry. So the industry will experience a 30-45 percent 
turnover in firms, with the entering and exiting firms representing 15-20 percent of the industry’s volume.  

 

 Companies entering and exiting tend to be smaller than the established firms. A typical entrant 

is only about one-third the size of an incumbent, with the exception of diversifying firms that build new 
plants. These diversifying firms, which represent less than 10 percent of total new entrants, tend to be 

roughly the same size as the incumbents. 
 

 Entry and exit rates vary substantially by industry. Consistent with Exhibit 14, research by DRS 

shows that low barriers to entry and low barriers to exit tend to go together. 
 

 Most entrants do not survive ten years, but those that do thrive. Of the 30 to 45 firms that enter 

between 2013 and 2018, roughly 80 percent will exit by 2023. But the survivors will more than double 
their relative size by 2023. 

 
Other studies have found similarly low chances of survival for new firms.27 Research by Credit Suisse HOLT® 

shows that less than 50 percent of public firms survive beyond ten years. Our analysis of the BDS data also 
reveals low survival rates. Exhibit 15 shows one-year and five-year survival rates based on the birth year of the 

establishment. The rate today is similar to that of 1977. The latest figures show one-year survival rates of 
about 75 percent and five-year survival rates of roughly 45 percent.  

 
Exhibit 15: Establishment Survival Rates by Birth Year, 1977-2009 (United States) 

 
Source: U.S. Census Bureau, Center for Economic Studies, Business Dynamics Statistics; Credit Suisse. 
 

What influences the decision of a challenger to enter in the first place? On a broad level, potential entrants 
weigh the expected reactions of the incumbents, the anticipated payoffs, and the magnitude of exit costs.28 

Experimenters also find that challengers neglect the high rates of business failure, leading to overconfidence 
and a rate of entry that appears higher than what is objectively warranted. We’ll explore each of these factors. 
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Let’s first look at the expectations of incumbent reaction to a potential new entry. Four specific factors 
indicate the likely ferocity of incumbent reaction: asset specificity, the level of the minimum efficient production 

scale, excess capacity, and incumbent reputation. 
 

For a long time, economists thought that a firm’s commitment to a market was a function of the magnitude of 
assets it had invested. More careful analysis revealed that it’s not the quantity of assets that matters but rather 

the degree to which those assets are specific to that market. A firm that has assets that are valuable only in a 
specific market will fight hard to maintain its position. 

 
A clear illustration is a railroad versus an airline route. Say a company builds a railroad track from New York to 

Chicago. It can use that asset for only one thing: to move a train back and forth between those two cities. As 
a result, that company will go to great lengths to protect its position.29 Now consider an airline that flies from 

New York to Chicago. If that route proves uneconomic, the airline can reroute the plane to a more attractive 
destination. 
 

Asset specificity takes a number of forms, including site specificity, where a company locates assets next to a 
customer for efficiency; physical specificity, where a company tailors assets to a specific transaction; 

dedicated assets, where a company acquires assets to satisfy the needs of a particular buyer; and human 
specificity, where a company develops the skills, knowledge, or know-how of its employees.30 

 
The next factor is production scale. For many industries, unit costs decline as output rises. But this only 

occurs up to a point. This is especially relevant for industries with high fixed costs. A firm enjoys economies of 
scale when its unit costs decline with volume gains. At some point, however, unit costs stop declining with 

incremental output and companies get to constant returns to scale. The minimum efficient scale of production 
is the smallest amount of volume a company must produce in order to minimize its unit costs. (See Exhibit 
16.) 

 
The minimum efficient scale of production tells a potential entrant how much market share it must gain in 

order to price its goods competitively and make a profit. It also indicates the size of an entrant’s upfront capital 
commitment. When the minimum efficient scale of production is high relative to the size of the total market, a 

potential entrant is looking at the daunting prospect of pricing its product below average cost for some time to 
get to scale. The steeper the decline in the cost curve, the less likely the entry. The main way an entrant can 

try to offset its production cost disadvantage is to differentiate its product, allowing it to charge a price 
premium versus the rest of the industry. 

 
Minimum efficient scale is generally associated with manufacturing businesses, including automobile and 

semiconductor fabrication plants. But the concept applies to knowledge businesses as well, where a company 
creates content once—often at a very high cost—and then replicates it for the market. Software development 
is a good example. Microsoft spent $6 billion to develop its Vista operating system. But once the company 

had written the code, replicating and distributing the software was relatively inexpensive. So the same cost 
curve exists and is very steep.   
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Exhibit 16: Minimum Efficient Scale as a Barrier to Entry 

 
Source: Sharon M. Oster, Modern Competitive Analysis (Oxford: Oxford University Press, 1999), 62. 
 
A third factor in weighing incumbent reaction is excess capacity. The logic here is quite straightforward. 

Assuming that demand remains stable, an entrant that comes into an industry that has too much capacity 
increases the excess capacity of the incumbents. If the industry has economies of scale in production, the 

cost of idle capacity rises for the existing companies. As a result, the incumbents are motivated to maintain 
their market share. So the prospect of a new entrant will trigger a price drop. This prospect deters entry. 
 

The final factor is incumbent reputation. Firms usually compete in various markets over time. As a 
consequence, they gain reputations as being ready to fight at the least provocation or as being 

accommodating. A firm’s reputation, backed by actions as well as words, can color an entrant’s decision. 
 

Another important shaper of barriers to entry is the magnitude of the entrant’s anticipated payoff. An entrant 
cannot be sure that it will earn an attractive economic profit if the incumbent has an insurmountable 

advantage. Incumbent advantages come in the form of precommitment contracts, licenses and patents, 
learning curve benefits, and network effects. 

 
The first incumbent advantage is precommitment contracts. Often, companies secure future business through 

long-term contracts. These contracts can be efficient in reducing search costs for both the supplier and the 
customer. A strong incumbent with a contract in place discourages entry. 
 

Precommitment contracts take a number of forms. One is if an incumbent has favorable access to an 
essential raw material. An example of this occurred shortly following World War II. Alcoa, an aluminum 

producer, signed exclusive contracts with all of the producers of an essential material in aluminum production 
called high-grade bauxite. The inability to access bauxite on such favorable terms deterred potential entrants.  

 
Another form of precommitment contract is a long-term deal with customers. In the mid-1980s, Monsanto 

(NutraSweet) and Holland Sweetener Company were two producers of the sweetener aspartame. After the 
patent on aspartame expired in Europe in 1987, Holland entered the market to compete against Monsanto. 

The competition drove down the price of aspartame 60 percent, and Holland lost money.  
 
But Holland had its eye on the real prize, the U.S. market, where the patent was to expire in 1992. In a classic 

precommitment move, Monsanto signed long-term contracts to supply the largest buyers of aspartame, 
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Coca-Cola and PepsiCo, and effectively shut Holland out of the United States. This suggests a crucial lesson 
for companies and investors: all buyers like to have multiple suppliers to choose from, but it doesn’t mean that 

they will use multiple suppliers. Holland created a great deal of value for Coke and Pepsi but none for itself.31 

 

Precommitment also includes quasi-contracts, such as a pledge to always provide a good or service at the 
lowest cost. Such pledges, if credible, deter entry because new entrants rarely have the scale to compete with 

incumbents.  
 

Licenses and patents also shape a potential entrant’s payoff for reasons that make common sense. A number 
of industries require a license or certification from the government to do business. Acquiring licenses or 

certifications is costly, hence creating a barrier for an entrant. 
 

Patents are also an important entry barrier. But the spirit of a patent is different from that of a license. The 
intent of a patent is to allow an innovator to earn an appropriate return on investment. Most innovations require 
substantial upfront costs. So a free market system needs a means to compensate innovators to encourage 

their activities. Patents do not discourage innovation, but they do deter entry for a limited time into activities 
that are protected. 

 
Learning curves can also serve as a barrier to entry. The learning curve refers to an ability to reduce unit costs 

as a function of cumulative experience. Researchers have studied the learning curve for hundreds of products. 
The data show that, for the median firm, a doubling of cumulative output reduces unit costs by about  

20 percent.32 A company can enjoy the benefits of the learning curve without capturing economies of scale, 
and vice versa. But generally the two go hand in hand. 

 
Network effects are another important incumbent advantage that can weigh on an entrant’s payoff. Network 
effects exist when the value of a good or service increases as more members use that good or service. As an 

example, eBay is attractive to users precisely because so many buyers and sellers congregate there. In a 
particular business, positive feedback often ensures that one network becomes dominant: eBay has not only 

weathered competitive onslaughts but also strengthened its position. These winner-take-most markets deter 
entry.33  

 

Good examples today are the online social networks, including Facebook and Twitter, which become more 

valuable to a user as more people join. We also see network effects in the smartphone market between the 
dominant operating systems and application developers. Because the vast majority of users own devices 

operating on Android or iOS, application developers are far more likely to build applications for them than for 
other operating systems. This creates a powerful ecosystem that is daunting for aspiring entrants.34 

 
The last point, consistent with DRS’s analysis of entry and exit, is the link between barriers to entry and 
barriers to exit. High exit costs discourage entry. The magnitude of investment an entrant requires and the 

specificity of the assets determine the size of exit barriers. Low investment needs and non-specific assets are 
consistent with low barriers to entry. 

 
Robert Smiley, a retired economist who specialized in competitive strategy, surveyed product managers about 

their strategies to deter entry.35 While his analysis was limited to consumer products companies, the results 
are instructive nonetheless. (See Exhibit 17.) The first three strategies—learning curve, advertising, and 

R&D/patents—create high entry costs. The last three—reputation, limit pricing, and excess capacity—
influence judgments of post-entry payoffs. Virtually all managers reported using one or more of these 

strategies to deter entry. 
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Exhibit 17: Reported Use of Entry-Deterring Strategy 

 

Source: Robert Smiley, "Empirical Evidence on Strategic Entry Deterrence”, International Journal of Industrial Organization, Vol. 6, June 1988, 172. 
 

Behavioral factors also play a role in the decision to enter a business. A pair of economists, Colin Camerer and 
Dan Lovallo, designed an experiment to understand why subjects enter a game.36 When the scientists 

informed the subjects that the payoffs were based on skill, the individuals overestimated their probability of 
success. As a result, they entered the game at a higher rate than those who were told that the payoffs were 

random. Most subjects who entered the game believed they would have positive profits despite the negative 
total profit among all entrants.  
 

The researchers attributed the overconfidence of the entrants to “reference group neglect.” The idea is that 
the entrants focused on what they perceived to be their unique skills while ignoring the abilities of their 

competitors and the high failure rate of new entries (the reference group). The failure to consider a proper 
reference class pervades many of the forecasts we make.37 In the business world, reference class neglect 

shows up as unwarranted optimism for the length of time it takes to develop a new product, the chance that a 
merger succeeds, and the likelihood of an investment portfolio outperforming the market.38  

 
Competitive Rivalry 

 
Rivalry among firms addresses how fiercely companies compete with one another along dimensions such as 

price, service, new product introductions, promotion, and advertising. In almost all industries, coordination in 
these areas improves the collective economic profit of the firms. For example, competitors increase their 
profits by coordinating their pricing. Of course, coordination must be tacit, not explicit.  

 
There is a tension between coordinating and cheating in most industries. A firm that cheats (e.g., lowers its 

price) while other firms are coordinating stands to earn disproportionate profits. We can think of rivalry as 
understanding, for each firm, the trade-offs between coordination and cheating. Lots of coordination suggests 

low rivalry and attractive economic returns. Intense rivalry makes it difficult for firms to generate high returns. 
 

Coordination is difficult if there are lots of competitors. In this case, each firm perceives itself to be a minor 
player and is more likely to think individualistically. Naturally, the flip side suggests that fewer firms leads to 

more opportunity for coordination. Research shows that most cases of price fixing that the government 
prosecutes involve industries with fewer firms than average.39  

 
A concentration ratio is a common way to measure the number and relative power of firms in an industry. The 
Herfindahl-Hirschman Index (HHI) is a popular method to estimate industry concentration. The HHI considers 

not only the number of firms but also the distribution of the sizes of firms. A dominant firm in an otherwise 
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fragmented industry may be able to impose discipline on others. In industries with several firms of similar size, 
rivalry tends to be intense.  

 
Exhibit 18 shows the HHI for 20 industries. Many economists characterize readings in excess of 1,800 as 

industries with reduced rivalry. The index is equal to 10,000 times the sum of the squares of the market 
shares of the 50 largest firms in an industry. If there are fewer than 50 firms, the amount is summed for all 

firms in the industry. For instance, for an industry with four companies and market shares of 40 percent,  
30 percent, 20 percent, and 10 percent, the index would be 3,000. (Take 10,000 x [(.4)2 + (.3) 2 + (.2) 2 + 

(.1)2].) 
 

Exhibit 18: Herfindahl-Hirschman Index for Selected Industries 

 

Source: U.S. Census Bureau, Concentration Ratios - 2007 Economic Census. 
 
If industry concentration is a reliable indicator of the degree of rivalry, you’d expect to see some link between 

concentration and profitability. Researchers have shown this to be the case. Two professors of finance, Kewei 
Hou and David Robinson, examined industries for the years 1963-2001 and found that concentrated 

industries earned above average profits and less concentrated industries earned below average profits.40  
 

Another influence of rivalry is firm homogeneity. Rivalry tends to be less intense in industries with companies 
that have similar goals, incentive programs, ownership structures, and corporate philosophies. But in many 
instances, competitors have very different objectives. For example, an industry may have companies that are 

public, privately held, or owned by private equity firms. These competitors may have disparate financial 
objectives, incentive structures, and time horizons. The strategies that companies within an industry pursue will 

reflect the heterogeneity of objectives.41      
 

Industry Group (Manufacturing)

Herfindahl-Hirschman 

Index

Breakfast cereal 2,425.5

Tire 1,539.6

Automobile 1,448.8

Fiber optic cable 1,239.2

Sugar 1,097.5

Soft drink 1,094.5

Snack food 1,984.1

Paper mills 673.4

Coffee and tea 763.1

Footwear 602.8

Small arms 508.2

Musical instrument 404.6

Frozen food 304.8

Sporting and athletic goods 253.4

Dairy product 290.7

Textile mills 160.2

Computer and electronic product 136.6

Chemical 114.0

Apparel 44.0

Fabricated metal product 9.0
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Asset specificity plays a role in rivalry. Specific assets encourage a company to stay in an industry even when 
conditions become trying because there is no alternative use for the assets. Assets include physical assets, 

such as railroad tracks, as well as intangible assets such as brands. 
 

Demand variability shapes coordination costs and hence has an influence on rivalry. When demand variability is 
high, companies have a difficult time coordinating internally and have little opportunity to effectively coordinate 

with competitors. Variable demand is a particularly important consideration in industries with high fixed costs. 
In these industries, companies often add too much capacity at points of peak demand. While companies use 

this capacity at the peak, the capacity is massively excessive at the trough and spurs even more intense 
competition at the bottom of the cycle. The condition of variable demand and high fixed costs describes many 

commodity industries, which is why their rivalry is so bitter and consistent excess economic returns are so rare. 
 

A final consideration in rivalry is industry growth. When the pie of potential excess economic profits grows, 
companies can create shareholder value without undermining their competitors. The game is not zero-sum. In 
contrast, stagnant industries are zero-sum games, and the only way to increase value is to take it from others. 

So a rise in rivalry often accompanies a decelerating industry growth rate. 
 
Disruption and Disintegration 

 

Most strategy frameworks focus primarily on figuring out which industries are attractive and which companies 
are well positioned. Clayton Christensen, a professor of management, developed a theory to explain why great 

companies fail and how companies succeed through innovation. Christensen wondered why it was common 
for companies with substantial resources and smart management teams to lose to companies with simpler, 

cheaper, and inferior products. His theory of disruptive innovation explains that process. 42 

 

Christensen starts by distinguishing between sustaining and disruptive innovations. Sustaining innovations 
foster product improvement. They can be incremental, discontinuous, or even radical. But the main point is 
that sustaining innovations operate within a defined value network—the “context within which a firm identifies 

and responds to customers’ needs, solves problems, procures input, reacts to competitors, and strives for 
profit.”43  

 
Disruptive innovations, by contrast, approach the same market but with a different value network. Consider 

book selling as an example. The evolution from mom-and-pop bookstores to superstores was a clear 
innovation, but the value network was the same. Amazon.com introduced a new value network when it started 

selling books online. It is common for disruptors to trade lower operating profit margins for high capital 
turnover in their bid to earn returns on invested capital in excess of the cost of capital.   

 
Christensen distinguishes between the two types of disruptive innovation: low-end disruptions and new-market 

disruptions. Low-end disruptors offer a product that already exists. For instance, when Southwest Airlines 
entered the airline industry, it provided limited flights with no frills at a very low cost. Southwest couldn’t, and 
didn’t, compete with the large carriers.   

 
A new-market disruption, on the other hand, competes initially against “non-consumption.”44 It appeals to 

customers who previously did not buy or use a product because of a shortage of funds or skills. A new-market 
disruptive product is cheap or simple enough to enable a new group to own and use it.  

 
The transistor radio, introduced in the 1950s, is an example of a new-market disruption. Manufacturers such 

as Sony targeted teenagers, a group who wanted to listen to music on their own but who couldn’t afford 
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tabletop radios. Teenagers were so thrilled that they could listen to these pocket-sized radios away from their 
parents that they ignored the static and poor sound quality.45 

 
Disruptive innovations initially appeal to relatively few customers who value features such as low price, smaller 

size, or greater convenience. Christensen finds that these innovations generally underperform established 
products in the near term but are good enough for a segment of the market. 

 
Exhibit 19 presents Christensen’s model visually. The horizontal axis is time, and the vertical axis is product 

performance. The shaded area represents customer needs and takes the shape of a distribution that includes 
low-end, average, and high-end customers.   

 
The upward-sloping line at the top is the performance trajectory of sustaining innovations. The parallel, 

upward-sloping line below it is the performance trajectory for a disruptive innovation.  
 

Exhibit 19: Christensen's Model of Disruptive Innovation 

  

Source: Clayton M. Christensen, The Innovator's Dilemma (Boston, MA: Harvard Business School Press, 1997), xvi. 
 
One of the key insights of the model is that innovations often improve at a faster rate than the market 

demands. Established companies, through sustaining technologies, commonly provide customers with more 
than they need or more than they are ultimately willing to pay for. When innovation drives performance for a 

sustaining technology past the needs of mainstream customers, the product is “overshot.” Such markets 
typically include customers who are unwilling to pay for new features and who don’t use many of the features 
that the products offer.  

 
Further, when the performance of a sustaining innovation exceeds the high end of the consumer’s threshold, 

the basis of competition shifts away from performance toward speed-to-market and delivery flexibility. For 
instance, as the personal computer market became overshot in the 1990s, manufacturers focused on 

performance, such as Compaq, lost to manufacturers with more efficient delivery models, such as Dell.  
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The trajectory of product improvement allows disruptive innovations to emerge because, even if they do not 
meet the demands of users today, they become competitive tomorrow. Further, because disruptive innovations 

have a lower cost structure, they end up squeezing the established producers. 
 

Christensen likes to use the example of the mini-mills versus integrated mills in the steel industry. Mini-mills 
melt scrap steel, so they are a fraction of the size of the integrated mills that make steel in blast furnaces. 

Because the integrated mills controlled the whole process, they started with the substantial advantage of 
producing steel of high quality.  

 
The mini-mills launched their simpler and cheaper model in the 1970s. Their inferior quality initially limited 

them to making rebar, the bars that reinforce concrete. This is the least expensive and least valuable market 
for steel. Indeed, the profit margins for integrated mills improved after they left the market for rebar to the 

mini-mills. As Christensen says, “It felt good to get in and good to get out.”  
 
But the good feeling didn’t last long. Just as the theory predicts, the mini-mills rapidly improved their ability to 

make better steel and started to compete in markets that had more value. That process continued over time 
until the mini-mills shouldered into the high end of the market and destroyed the profitability of the integrated 

mills.     
 

A crucial point of Christensen’s work is that passing over disruptive innovations may appear completely rational 
for established companies. The reason is that disruptive products generally offer lower margins than 

established ones, operate in insignificant or emerging markets, and are not in demand by the company’s most 
profitable customers. As a result, companies that listen to their customers and practice conventional financial 

discipline are apt to disregard disruptive innovations. 
 
Exhibit 20 summarizes Christensen’s three categories of innovation, sustaining, low-end, and new-market,  

and considers the customers they serve, the technology they utilize to attract customers, the business models 
they employ, and the expected incumbent response to each. The incumbent response warrants specific 

attention. If a new competitor comes along with a sustaining innovation, incumbents are highly motivated to 
defend their turf. Christensen suggests it is very rare to see an incumbent lose this battle to a challenger. 

 
For low-end disruptions, the motivation of incumbents is generally to flee. This is what the integrated mills did. 

In the short run, fleeing helps profit margins by encouraging the incumbent to focus on the most lucrative 
segment of the market. In the long run, it provides resources for the disruptor to build capabilities that allow it 

to penetrate the mainstream market on a cost-effective basis.  
 

Incumbents are typically content to ignore new-market disruptions. The example of the transistor radio shows 
why. Because the portable radios did not encroach on the base of the established tabletop radio customers, 
the incumbent firms were motivated to disregard the new product. 
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Exhibit 20: Innovation Categories and Characteristics 

 

Source: Based on Clayton M. Christensen and Michael E. Raynor, The Innovator’s Solution (Boston, MA: Harvard Business School Press, 2003), 51. 
 
Christensen has also done insightful work on understanding and anticipating the circumstances under which 

an industry is likely to shift from vertical to horizontal integration.46 This framework is relevant for assessing the 
virtue of outsourcing. While outsourcing has provided some companies with great benefits, including lower 

capital costs and faster time to market, it has also created difficulty for companies that tried to outsource 
under the wrong circumstances.  
 

Firms that are vertically integrated dominate when industries are developing because the costs of coordination 
are so high. Consider the computer industry in 1980. (See Exhibit 21.) Most computer companies were 

vertically integrated to ensure that their products would actually work.  
 

But as an industry develops, various components become modules. The process of modularization allows an 
industry to flip from vertical to horizontal. This happened in the computer industry by the mid-1990s. 

Modularization, which is not simple from an engineering standpoint, allows for standardization and the 
assembly of products off the shelf.  
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Exhibit 21: Disintegration of the Computer Industry 

 

Source: Andrew S. Grove, Only the Paranoid Survive (New York: Doubleday, 1999), 44. 
 

Boeing’s ordeal with the 787 Dreamliner is a cautionary tale about the perils of outsourcing too early.47 
Historically, Boeing had used a process called “build-to-print,” whereby the company did all of the design for 

an aircraft in house and suppliers were sent very specific instructions. For the 787, Boeing decided to 
outsource the design and construction of various sections of the plane, with the goal of lowering costs and 

quickening assembly times.  
 
The program was a mess. The first plane was supposed to arrive in 1,200 parts but showed up in 30,000 

pieces. Boeing had to bring substantial parts of the design back in house at a large cost of money and time. 
The company failed to realize that outsourcing doesn’t make sense for products that require complex 

integration of disparate subcomponents. The coordination costs are simply too high. 
 

Industry analysis provides important background for understanding a company’s current or potential 
performance. Now we turn to analyzing the firm. 
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Firm-Specific Analysis 

 

Core to understanding sustainable value creation is a clear understanding of how a company creates 
shareholder value. A company’s ability to create value is a function of the strategies it pursues, its interaction 

with competitors, and how it deals with non-competitors.48 
 

Much of what companies discuss as strategy is not strategy at all. As Michael Porter emphasizes, strategy is 
different than aspirations, more than a particular action, and distinct from vision or values. Further, Porter 

differentiates between operational effectiveness and strategic positioning. Operational effectiveness describes 
how well a company does the same activity as others. Strategic positioning focuses on how a company’s 

activities differ from those of its competitors. And where there are differences, there are trade-offs.49     
 

We first provide a fundamental framework for value creation. We then consider the various ways a company 
can add value. Finally, we delve into firm interaction using game theory and principles of co-evolution. 
 

A Framework for Added-Value Analysis 

 
Adam Brandenburger and Harborne Stuart, professors of strategy, offer a very concrete and sound definition 
of how a firm adds value.50 Their equation is simple: 

 
Value created = willingness-to-pay  –  opportunity cost 

 
The equation basically says that the value a company creates is the difference between what it gets for its 

product or service and what it costs to produce that product (including the opportunity cost of capital). 
Understanding what each of the terms means is fundamental to appreciating the equation. 

 
Let’s start with willingness to pay. Imagine someone hands you a brand new tennis racket. Clearly, that is 

good. Now imagine that the same person starts withdrawing money from your bank account in small 
increments. The amount of money at which you are indifferent to having the racket or the cash is the definition 

of willingness to pay. If you can buy a product or service for less than your willingness to pay, you enjoy a 
consumer surplus. 
 

The flip side describes opportunity cost. A firm takes some resource from its supplier. Opportunity cost is the 
cash amount that makes the supplier perceive the new situation (cash) as equivalent to the old situation 

(resource).  
 

Brandenburger and Stuart then go on to define four strategies to create more value: increase the willingness 
to pay of your customers; reduce the willingness to pay of the customers of your competitors; reduce the 

opportunity cost of your suppliers; and increase the opportunity cost of suppliers to your competitors. This 
framework also fits well with Porter’s generic strategies to achieve competitive advantage—low-cost producer 

(production advantage) and differentiation (consumer advantage). 
 
Brandenburger teamed up with his colleague Barry Nalebuff to create what they call a “value net.”51 We 

present the value net slightly differently than the authors do, but the components and configuration are 
identical. (See Exhibit 22.) On the left are the firm’s suppliers. On the right are the firm’s customers. Between 

the suppliers and customers are the company, its competitors, and its complementors—a term we will define 
in more detail. For now, the point is that companies beyond a firm’s suppliers, customers, and competitors 

can affect the amount of added value that it can capture. 
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Exhibit 22: Added-Value Analysis – The Value Net 

 

Source: Adapted from Adam M. Brandenburger and Barry J. Nalebuff, Co-opetition (New York: Doubleday, 1996), 17. 
 

The value net fits comfortably into Michael Porter’s traditional analyses but adds an important element: 
strategy is not only about risk and downside but also about opportunity and upside. Research in industrial 

organization emphasizes non-cooperative game theory, a reasonable approach for well-established industries 
near product price equilibrium. But cooperative game theory recognizes that many industries are dynamic and 

offer opportunities to cooperate as well as to compete. 
 
The Value Chain 

 
Michael Porter also developed value chain analysis, a powerful tool for identifying a company’s sources of 

competitive advantage. The value chain is “the sequence of activities your company performs to design, 
produce, sell, deliver, and support its products.”52 (Exhibit 23 depicts a generic value chain.) Porter 

recommends focusing on discrete activities rather than broad functions such as marketing or logistics, which 
he considers too abstract. The objective is to assess each activity’s specific contribution to the company’s 

ability to capture and sustain competitive advantage, be it through higher prices or lower costs. 
 

Exhibit 23: The Value Chain 

 

Source: Joan Magretta, Understanding Michael Porter: The Essential Guide to Competition and Strategy (Boston, MA: Harvard Business Review Press, 

2012). 

 
Creating an effective value chain analysis involves the following steps: 

 

 Create a map of the industry’s value chain. Show the sequence of activities that most of the 

companies in the industry perform, paying careful attention to the activities specific to the industry that 
create value.  

 

 Compare your company to the industry. Examine your company’s configuration of activities and see 

how it compares to others in the industry. Look for points of difference that may reflect a competitive 
advantage or disadvantage. If a company’s value chain closely resembles that of its peers, then the 
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companies are likely engaged in what Porter calls a “competition to be the best.” This is when rivals 
pursue similar strategies across the same activities, and it often leads to price wars and destructive, 

zero-sum competition.53  
 

 Identify the drivers of price or sources of differentiation. To create superior value, a company 
should look for existing or potential ways to perform activities differently or to perform different activities. 

This can come anywhere along the value chain, starting with product design and ending with post-sales 
service. 

 

 Identify the drivers of cost. Estimate as closely as possible the full costs associated with each activity. 

Look for existing or potential differences between the cost structure of the company and that of 
competitors. Pinpointing the specific drivers of a cost advantage or disadvantage can yield crucial insights. 

This allows a manager to rethink how, or why, a company performs a particular activity. 
 

Sources of Added Value 

 

There are three broad sources of added value: production advantages, consumer advantages, and external 
(e.g., government) factors. Note that there is substantial overlap between this analysis and the industry 

analysis, but here we focus on the firm. 
 
Production Advantages 

 

Firms with production advantages create value by delivering products that have a larger spread between 
perceived consumer benefit and cost than their competitors, primarily by outperforming them on the cost side. 

We distill production advantages into two parts: process and scale economies. 
 
Here are some issues to consider when determining whether a firm has a process advantage: 

 

 Indivisibility. Economies of scale are particularly relevant for businesses with high fixed costs. One 

important determinant of fixed costs is indivisibility in the production process. Indivisibility means that a 
company can’t scale its production costs below a minimum level even if output is low. The baking 

business is an example. If a bakery wants to service a region, it must have a bakery, trucks, and drivers. 
These parts are indivisible, and a firm must bear their cost no matter what bread demand looks like. At the 

same time, if the trucks go from half empty to completely full, fixed costs don’t change much. 
 

 Complexity. Simple processes are easy to imitate and are unlikely to be a source of advantage. More 
complex processes, in contrast, require more know-how or coordination capabilities and can be a source 

of advantage. For instance, Procter & Gamble (P&G) reportedly spent eight years and hundreds of 
millions of dollars to develop Tide Pods, a unit-dose capsule form of laundry detergent. Much of the 

spending went toward a dedicated staff of technical professionals, testing on thousands of consumers, 
and hundreds of packaging and product sketches. The government granted P&G numerous patents on 

detergent chemistry, the pod’s casing, and the manufacturing process. Bob McDonald, P&G’s CEO at 
the time, demonstrated his confidence in the intellectual property when he said, “I don't imagine that this 

is going to be able to be copied in any way that it will become a threat.” 54 
 

 Rate of change in process cost. For some industries, production costs decline over time as a result of 

technological advances. For example, the process-related cost of building an e-commerce company today 
is less than in the past because you can purchase most of the necessary components off the shelf. But 
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the cost in the future is likely to be lower than the cost today for the same reason. For industries with 
declining process costs, the incumbent has learning curve advantages, while the challenger has the 

advantage of potentially lower future costs. So the analysis must focus on the trade-off between learning 
advantages and future cost advantages. 

 
 Protection. Look for patents, copyrights, trademarks, and operating rights that protect a firm’s process. 

Research suggests that products with patent protection generate higher economic returns as a group than 

any single industry.55 
 

 Resource uniqueness. Alcoa’s bauxite contract is a good illustration of access to a unique resource.  

 
Economies of scale are the second category of potential production advantage. Exhibit 24 illustrates the 

distinction between supply- and demand-side scale economies. A firm creates value if it has a positive spread 
between its sales and costs, including opportunity costs.56 A firm can create more value by either reducing its 

costs or increasing the price it receives. Evidence suggests that differences in customer willingness to pay 
account for more of the profit variability among competitors than disparities in cost levels.57  

 
The well-known cost curve depicted in Exhibit 24 shows that, as a manufacturing company increases its 

output, its marginal and average unit costs decline up to a point. This is classic increasing returns to scale, as 
the company benefits from positive feedback on the supply side. It’s all about lowering costs. However, 
positive feedback tends to dissipate for manufacturing companies because of bureaucracy, complexity, or 

input scarcity. This generally happens at a level well before dominance: market shares in the industrial world 
rarely top 50 percent. Positive feedback on the demand side comes primarily from network effects, a point we 

will develop further in our discussion of consumer advantages.  
 

Exhibit 24: Supply- versus Demand-Side Driven Scale Economies 

 

Source: Credit Suisse. 
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Some areas to consider when determining whether or not a company has supply-side scale advantages 
include: 

 

 Distribution. Start by determining whether the firm has local, regional, or national distribution scale. We 

would note that very few firms have national distribution scale. One good example is retailing. Wal-Mart 
built its business in the 1970s and 1980s through regional distribution advantages. Most retailers have 

only regional advantages and often fail to generate meaningful economic profits outside their core 
markets.  

 
One useful way to assess distribution strength is to look at the firm’s operations and revenues on a map. 

Firms likely have some advantages where assets and revenue are clustered.58 
 

 Purchasing. Some firms can purchase raw materials at lower prices as the result of scale. For instance, 
Home Depot was able to add over 200 basis points to its gross margin in the late 1990s by lowering its 

cost of merchandising through product line reviews and increased procurement of imported products. 
Home Depot used its size to get the best possible price from its suppliers. Increasingly, large firms are 

lowering their supplier’s opportunity cost by providing the supplier with better information about demand. 
 

 Research and development. Economies of scope, related to economies of scale, exist when a 
company lowers its unit costs as it pursues a variety of activities. A significant example is research and 

development spillovers, where the ideas from one research project transfer to other projects. For example, 
Pfizer sought a drug to treat hypertension, then thought it might treat angina, and then found an unusual 

side effect which led to the blockbuster drug, Viagra.59 Companies with diverse research portfolios can 
often find applications for their ideas more effectively than companies with smaller research portfolios.  

 
 Advertising. The advertising cost per consumer for a product is a function of the cost per consumer of 

sending the message and the reach. If the fixed costs in advertising (e.g., ad preparation, negotiating 

with the broadcaster) are roughly the same for small and large companies, then large companies have an 
advantage in cost per potential consumer because they can spread their costs over a much larger base. 

 
For example, say both McDonald’s and Wendy’s have equally effective national advertising campaigns in 

the United States. That McDonald’s has roughly twice as many stores as Wendy’s does means that 
McDonald’s advertising cost per store is lower. 

 
Companies that enjoy economies of scale in their local geographic or product markets should also be aware of 

the impact of globalization on their industries. Analysis by McKinsey, a consulting firm, suggests that about 
one-third of all industries are global, one-third national, and one-third regional. (See Exhibit 25.) Their 

research also shows that industries are becoming increasingly global over time.  
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Exhibit 25: Various Industries and Their Stages of Globalization 

 

Source: Lowell Bryan, Jane Fraser, Jeremy Oppenheim, and Wilhelm Rall, Race for the World (Boston, MA: Harvard Business School Press, 1999), 

45. 
 
Globalization ties in with economies of scale in two important ways. First, companies enjoying economies of 
scale in their local markets often find it extremely challenging to replicate those advantages in new product or 

geographic markets. Even Wal-Mart has struggled overseas, where competitors dominant in those regions 
enjoy cost advantages in areas such as advertising and distribution. Any institutional advantages Wal-Mart has 

in terms of efficiency or use of technology are offset by the local economies of scale its competitors have 
earned.  

 
Second, increasing globalization may undercut the advantages of economies of scale in some industries. This 

is tied to the idea that an industry leader can more easily maintain dominance in a market of restricted size. In 
a restricted market, an upstart needs to capture a significant amount of market share to reach economies of 

scale, a challenge given it must wrestle share from the leader itself. But as an industry undergoes 
globalization, economies of scale are actually easier to obtain for new competitors, as they no longer need to 

capture a significant share of a local market.60 

 

If you believe a firm has a production advantage, think carefully about why its costs are lower than those of its 

competitors. Firms with production advantages often have lower gross margins than companies with consumer 
advantages. 
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Consumer Advantages 

 

Consumer advantage is the second broad source of added value. Firms with consumer advantages create 

value by delivering products that have a larger spread between perceived consumer benefit and cost than its 
competitors do. They do so primarily by outperforming competitors on the benefit side. 
 

Here are some common features of companies with consumer advantages: 

 

 Habit and high horizontal differentiation. A product is “horizontally differentiated” when some 
consumers prefer it to competing products. This source of advantage is particularly significant if 

consumers use the product habitually. A product need not be unambiguously better than competing 
products; it just has to have features that some consumers find attractive. Soft drinks are an example. 

Competing with Coca-Cola is hard because many consumers habitually drink Coke and are fiercely 
attached to the product.61 

 

 Experience goods. An experience good is a product that consumers can assess only when they’ve tried 

it. Search goods, in contrast, are products that a consumer can easily assess at the time of purchase 
(e.g., hockey pucks or office furniture). With experience goods, a company can enjoy differentiation 

based on image, reputation, or credibility. Experience goods are often technologically complex. 
 

 Switching costs and customer lock-in. Customers must bear costs when they switch from one 

product to another. The magnitude of switching costs determines the degree to which a customer is 
locked in. Sometimes switching costs are large and obvious (e.g., $100 million for a company to replace 

its network), and sometimes they’re small but significant (e.g., $100 per customer for 1 million 
customers to switch insurance providers).  

 
An example of a product with high switching costs is an enterprise resource planning (ERP) system. In 
addition to the high initial cost for the license, a company implementing a new ERP system must also 
expend a significant amount of internal resources for things such as user training and IT support. 

Moreover, because a company must customize an ERP system to its business processes, it makes it 
even more costly to switch providers. Exhibit 26 provides a breakdown of various forms of lock-in and 

their associated switching costs. 
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Exhibit 26: Types of Lock-In and Associated Switching Costs 

 

Source: Carl Shapiro and Hal R. Varian, Information Rules (Boston, MA: Harvard Business School Press, 1999), 117. 
 

 Network effects. Network effects can be an important source of consumer advantage, especially in 
businesses based on information. You can think of two types of networks. (See Exhibit 27.) The first is a 

hub-and-spoke network, where a hub feeds the nodes. Examples include most airlines and retailers. In 
these networks, network effects exist but are modest. 

 
Exhibit 27: Network Effects Are Stronger for Interactive Networks than for Radial Networks 

 

Source: Credit Suisse. 
 

The second type is an interactive network, where the nodes are either physically (telephone wires) or virtually 
(the same software) connected to one another. Network effects tend to be significant for interactive networks 

because the good or service becomes more valuable as more people use it. For example, Visa and 
MasterCard have formidable advantages in the market for payment systems as a result of their strong network 

effects. 
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Positive feedback is critical in interactive networks. If more than one interactive network is competing for 
customers, the network that pulls ahead will benefit from positive feedback, leading to a winner-take-most 

outcome. So the dominant network not only gets the most users and the benefit of scale, but also the 
switching costs for its customers rise as the network becomes larger. The classic example of this de facto 

standard setting is Microsoft’s personal computer operating system business. 
 

The pattern of cumulative users of an interactive network follows an S-curve, similar to the diffusion of other 
innovations. However, the S-curve tends to be steeper for interactive networks.62 The late Everett Rogers, a 

prominent sociologist, found that the plot of new adopters to a technology or network follows a normal 
distribution. Judging the source and longevity of a company’s added value is central to understanding the 

likelihood of sustainable value creation. A number of companies, including AOL, MySpace, and Friendster, 
appeared to have built valuable networks only to see their value fizzle.   

 
If you believe a firm has a consumer advantage, consider why the consumer’s willingness to pay is high and 
likely to stay high. Consumer advantages generally appear in the form of high gross margins.  
 

Exhibit 28 allows us to see which companies have production or consumer advantages by disaggregating the 

sources of economic return on investment. (CFROI = CFROI Margin x Asset Turnover.) The vertical axis is 
asset turnover. Companies with a production advantage generally have high asset turnover. The horizontal axis 

is profit margin. High margins are consistent with a consumer advantage. The isocurve shows all the points 
that equal a six percent CFROI. Using data from Credit Suisse HOLT, the exhibit plots the profit margins and 

asset turnover for the largest 100 non-financial companies in the world for the latest fiscal year. All companies 
that fall above or to the right of the isocurve earn CFROIs in excess of six percent.   
 

The panel at the bottom of Exhibit 28 shows how companies can take different paths to the same economic 
return. For instance, CVS Caremark and Johnson & Johnson (J&J) have CFROIs of 13-14 percent. But CVS 

Caremark has a relatively low margin and high asset turnover, whereas J&J has a high margin and low 
turnover.   
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Exhibit 28: Sources of Economic Return for the Largest 100 Firms in the World 

  

 

 

Source: Credit Suisse HOLT. 

 
Government 

 

The final source of added value is external, or government related. Issues here include subsidies, tariffs, 
quotas, and both competitive and environmental regulation. Changes in government policies can have a 
meaningful impact on added value. Consider the impact of deregulation on the airline and trucking industries, 

Basel III on financial services, the Affordable Care Act on health care, and tariffs on the solar energy 
industry.63 
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Firm Interaction—Competition and Cooperation 

 

How firms interact with one another plays an important role in shaping sustainable value creation.64 Here we 
not only consider how companies interact with their competitors but also how companies co-evolve. 

 
Game theory is one of the best tools to understand interaction. Game theory forces managers to put 

themselves in the shoes of other companies rather than viewing competition solely from their own point of 
view. 

 
The prisoner’s dilemma is the classic example of two-person interaction in game theory.65 We can consider 

the prisoner’s dilemma in a business context by looking at a simple case of capacity addition. Say two 
competitors, A and B, are deciding whether to add capacity. If competitor A adds capacity and B doesn’t, A 

gets an outsized payoff. (See the bottom left corner of Exhibit 29.) Likewise, if B adds capacity and A 
doesn’t, B gets the large payoff (top right corner). If neither expands, the total payoff for A and B is the 

highest (top left corner). But if both add capacity, the total payoff is the lowest (bottom right corner). 
 
If a company plays this game once, the optimal strategy is to add capacity. Consider the problem from the 

point of view of company A. The expected payoff from adding capacity is higher than the expected value of 
not expanding. The same logic applies from B’s standpoint. So adding capacity gets the competitors to the 

Nash equilibrium, the point where no competitor can gain by changing its strategy unilaterally.  
 

Exhibit 29: Capacity Addition and the Prisoner's Dilemma 

 
Source: Credit Suisse. 
 

You might assume that companies always evaluate the potential reactions of their competitors. But that is 
frequently not the case. During a roundtable discussion in the mid-1990s, for instance, the chief financial 

officer of International Paper revealed that his company considered basic economic conditions when weighing 
the decision to build a new paper facility. But he conceded the absence of a game theoretic approach: “What 

we never seem to factor in, however, is the response of our competitors. Who else is going to build a plant or 
machine at the same time?”66 

 
Pankaj Ghemawat, a professor of strategy, provides a more sophisticated example based on the actual pricing 

study of a major pharmaceutical company.67 The situation is that a challenger is readying to launch a 
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substitute for one of the incumbent’s most profitable products. The incumbent’s task is to determine the 
pricing strategy that maximizes the value of its established product.  

 
Exhibit 30 shows the payoffs for the incumbent (I) and challenger (C) given various assumptions. For example, 

with no price change for the incumbent and very low pricing by the challenger, the model suggests a payoff of 
350 for the incumbent and 190 for the challenger (upper left corner). This analysis allowed the incumbent’s 

management to view the situation from the challenger’s point of view versus considering only what it hoped 
the challenger would do. 

 
Exhibit 30: The Payoff Matrix in the Face of a Challenger Product Launch 

 
Source: Adapted from Pankaj Ghemawat, Strategy and the Business Landscape-3rd Ed. (Upper Saddle River, NJ: Prentice-Hall, Inc., 2009), 71. 
 
In our simple cases of capacity additions and product launches, we treated competitor interaction as if it were 

a one-time event. In reality, companies interact with one another all the time. So the next level of analysis 
considers repeated games. 

 
Robert Axelrod, a political scientist, ran a tournament to see which strategy was most successful in an iterated 

prisoner’s dilemma. Instead of playing just once, the competitors played 200 rounds of the game with payoffs 
similar to that in Exhibit 29.68 The winning strategy was tit for tat. Tit for tat starts by cooperating but then 

mimics its competitor’s last move. So if a competitor cuts price, a company employing tit for tat would cut 
price as well. If the competitor then raises prices, tit for tat immediately follows. In practice, tit for tat is 
effective only if companies can judge clearly the intentions of their competitors. 

 
Game theory is particularly useful in considering pricing strategies and capacity additions.69 A thorough review 

of a firm’s pricing actions and capacity additions and reductions can provide important insight into rivalry and 
rationality. You can do similar analysis at the industry level. Institutional memory, especially for cyclical 

businesses, appears too short to distinguish between a one-time and an iterated prisoner’s dilemma game.  
 

Companies and analysts can go beyond a payoff matrix that considers only one-time interaction and build a 
tree based on sequential actions. The approach here is similar to strategy in chess: look forward and reason 

backward.70 

 
Exhibit 31 is an example of a game tree that Pankaj Ghemawat developed to reflect the payoffs from various 

decisions in the early days of the satellite radio industry when two companies, Sirius Satellite Radio and XM 
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Satellite Radio, went head-to-head.71 Sirius’s choice was between escalating its investment by acquiring its 
own content and following the traditional radio model of licensing content. In either case, XM could have 

responded by choosing to escalate its own content investment. The payoffs at the end of the tree show the 
economic consequences of the various scenarios. In reality, such analysis is difficult because the range of 

alternatives is large. But game trees provide insight into competitive interaction and hence the prospects for 
sustainable value creation. 

 
Exhibit 31: Mapping Sequential Moves in Content Acquisition for Satellite Radio Companies 

 

Source: Pankaj Ghemawat, Strategy and the Business Landscape-3rd Ed. (Upper Saddle River, NJ: Prentice-Hall, Inc., 2009), 74-77. 
 

Another good example of game theory is the month-long turmoil in the interbank loan market during the fall of 

2008. John Stinespring and Brian Kench, professors of economics, describe the decisions that banks faced 
when the bankruptcy of Lehman Brothers sent a jolt of fear through the financial system. One result of the 

fear was that banks became reluctant to lend overnight to one another. This institutional lending and borrowing 
is essential for the liquidity of the financial system.72 

 
Stinespring and Kench frame the decision in the throes of the crisis as a game of Loan or No Loan for two 
banks, A and B. (See Exhibit 32.) The payoffs in the table are the expected profits for each bank. (A’s profits 

are shown on the left, and B’s are on the right.) If both banks choose “Loan,” liquidity is preserved in the 
system, and both banks secure an expected profit of $10. If both banks choose “No Loan,” interbank lending 

decreases, liquidity dries up, and both banks incur an expected loss of $10. 
 

Exhibit 32: Prisoner’s Dilemma in Interbank Loan Market 

 

Source: John Robert Stinespring and Brian T. Kench, “Explaining the Interbank Loan Crisis of 2008: A Teaching Note,” February 1, 2009. See: 

http://ssrn.com/abstract=1305392. 
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The best result for the system is for both banks to Loan. Nevertheless, when we follow the logic of the payoff 
matrix, we see that A is unlikely to choose Loan when it considers what B might do. (The same logic applies 

for B.) If A thinks B will choose No Loan, A will select No Loan (-10 versus -15). If A thinks that B will 
choose Loan, A’s best response is still No Loan (+15 versus +10). It’s a classic prisoner’s dilemma, where 

the optimal strategy in a single interaction is the least attractive in repeated interactions.  
 

Our discussion so far has focused on competition. But thoughtful strategic analysis also recognizes the role of 
co-evolution, or cooperation, in business. Not all business relationships are based on conflict. Sometimes 

companies outside the purview of a firm’s competitive set can heavily influence its value creation prospects. 
 

Consider the example of Blu-ray disc makers (software) and Blu-ray player makers (hardware). These 
companies do not compete with one another. But the more Blu-ray titles that are available, the more attractive 

it will be for a consumer to buy a Blu-ray player, and vice versa.  
 
Another example is electric car manufacturers and the makers of charging stations. A consumer is more likely 

to purchase an electric vehicle as the number and quality of options for charging it increases. And charging 
stations are more valuable if there are more electric vehicles on the road. Complementors make the added 

value pie bigger. Competitors fight over a fixed pie. 
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Brands 

 

When queried about sustainable competitive advantage, many executives and investors cite the importance of 
brands. The question is whether brands, in and of themselves, are a source of advantage. 

 
Interbrand, a brand consultant, publishes annually its list of the most valuable brands in the world.73 If brands 

are clearly linked to value creation, you should see a one-to-one relationship between brand strength and 
economic returns. This is not the case empirically. Of the companies that own the top ten most valuable 

brands, two did not earn their cost of capital in the latest fiscal year, and there is no clear pattern between 
brand ranking and economic return. (See Exhibit 33.) So a brand is clearly not sufficient to ensure that a 

company earns economic profits, much less sustainable economic profits. 
 

Exhibit 33: Brand Popularity Does Not Translate into Value Creation 

 

Source: Interbrand, Credit Suisse HOLT; Note: Returns data for financial companies represented by cash flow return on equity minus cost of equity.  
 
One way to think about brands is to consider what job a consumer is “hiring” a product or service to do.74 

Companies tend to structure their target markets by product category or by customer characteristics. But 
consumers don’t buy something just because the average consumer in their demographic is supposed to like 

it. Instead, they find that they need something to get done, and they hire a product to do the job. A company 
can differentiate itself, and build a more enduring brand, if it truly understands the job customers want done 

and develops its products or services accordingly. A brand, then, represents a product or service that is 
effective at getting a job done.   
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From an economic standpoint, the best way to approach brands is to consider the amount of value added. A 
brand that represents a business benefiting from network effects or that confers horizontal differentiation may 

increase a customer’s willingness to pay. Google, for instance, benefits from the company’s network effects 
and adds value to the constituents in its ecosystem. The willingness to pay for a brand is high if you are in the 

habit of using it, have an emotional connection to it, trust it, or believe that it confers social status.   
 

It is less common for brands to add value by reducing supplier opportunity cost. A fledgling supplier may try to 
land a prestigious company, even at a discounted price, as part of its effort to establish credibility. To the 

degree that a brand plays a role in the perception of prestige or credibility, it can reduce supplier opportunity 
cost and hence increase added value for the branded company. 



  July 22, 2013  

 

Measuring the Moat 48 

  

Management Skill and Luck 

 

Managerial skill entails creating a strategy and executing it effectively. But while better strategies will lead to 
more successes over time, a good process provides no guarantee of a good outcome. In the highly complex 

environment in which companies compete, randomness, or luck, also greatly influences outcomes. 
Customers, competitors, and technological change all contribute to uncertainty in decisions. This suggests 

that outsiders should evaluate management teams and the strategies they devise based on the processes they 
employ rather than the outcomes they achieve.75  

 
There are numerous books that purport to guide management toward success. Most of the research in these 

books follows a common method: find successful businesses, identify the common practices of those 
businesses, and recommend that the manager imitate them. Perhaps the best known book of this genre is 

Good to Great by Jim Collins. He analyzed thousands of companies and selected 11 that experienced an 
improvement from good to great results. He then identified the common attributes that he believed caused 
those companies to improve and recommended that other companies embrace those attributes.76 Among the 

traits were leadership, people, focus, and discipline. While Collins certainly has good intentions, the trouble is 
that causality is not clear in these examples. Because performance always depends on both skill and luck, a 

given strategy will succeed only part of the time.  
 

Jerker Denrell, a professor of behavioral science, discusses two crucial ideas for anyone who is serious about 
assessing strategy. The first is the undersampling of failure. By sampling only past winners, studies of 

business success fail to answer a critical question: How many of the companies that adopted a particular 
strategy actually succeeded?77  

 
Let’s say two companies, A and B, pursue the same strategy and that A succeeds while B fails. A’s financial 

performance will look great, while B will die, dropping out of the sample. If we only draw our observations from 
the outcome rather than the strategy, we will only see company A. And because we generally associate 
success with skill, we will assume that company A’s favorable outcome was the result of skillful strategy. 

Naturally, by considering company B’s results as well, we have a better sense of the virtue of the strategy. To 
counter this effect, Denrell recommends evaluating all of the companies that pursue a particular strategy so as 

to see both successes and failures. 
 

Denrell’s second idea is that it may be difficult to learn from superior performance.78 The notion is that 
superior corporate performance is frequently the result of a cumulative process that benefitted from luck. Said 

differently, if you were to rewind the tape of time and play it again, the same companies would not succeed 
every time. Since some high-performing companies succeed by dint of luck, there is very little to learn from 

them. Indeed, companies with good financial performance that compete in industries where cumulative 
processes are less pronounced may provide better lessons into the sources of success. 
 

Frustrated by a dearth of rigorous studies on business success, Michael Raynor and Mumtaz Ahmed, 
consultants at Deloitte, teamed up with Andrew Henderson, a professor of management, to do a statistical 

study to determine which companies achieved levels of superior performance for a sufficient time to 
confidently rule out luck. The researchers studied more than 25,000 U.S. publicly traded companies from 

1966 to 2010 and used quantile regression to rank them according to their relative performance on return on 
assets (ROA). (Bryant Matthews, who manages HOLT Model Development, replicated their process and 

found very similar results.) 
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This analysis, which controlled for extraneous factors such as survivor bias, company size, and financial 
leverage, allowed them to understand the empirical parameters of past corporate performance. They then 

weeded out the instances of high performance that were due to randomness in order to find truly great 
companies. The bad news is that a large percentage of above average corporate performance is attributable to 

luck. The good news is that some companies truly are exceptional performers. Their analysis yielded a sample 
of 344 such companies.79  

 
Raynor and Ahmed used their model to see whether the firms hailed as exemplary performers in popular 

books on business success were likely simply the beneficiaries of luck. The authors examined 699 companies 
featured in 19 popular books on high performance and tested them to see how many were truly great. Of the 

companies that they were able to categorize, just 12 percent met their criteria.80 
 

In an earlier paper they wrote, “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.”81  

 
Once the researchers identified their sample of truly skillful companies, they did what other authors of the 

“success study” genre do: they studied the strategies of those superior companies for common patterns that 
might prove useful to business executives trying to replicate such sustained success. 

 

They divided the skillful companies into two groups according to the performance threshold they crossed often 

enough to rule out luck: Miracle Workers (top 10 percent of ROA), which consisted of 174 companies, and 
Long Runners (top 20-40 percent of ROA), which consisted of 170 companies. They labeled the final group 

Average Joes. 
 

By identifying a sample of truly superior companies, the authors were able to study the behaviors that 
appeared to be behind their performance advantages. They couldn’t find any commonalities when they looked 
at specific actions but made a breakthrough when they examined the general manner in which these 

companies thought. The manner was highly consistent and fit with a generic differentiation strategy. Raynor 
and Ahmed argue that, when considering business decisions, the skillful companies acted as if they followed 

two essential rules:  
 

1. Better before cheaper: compete on differentiators other than price. 
 

2. Revenue before cost: prioritize increasing revenue over reducing costs. 
 

Based on this analysis, they suggest two steps for managers. The first is to gain a clear sense of a company’s 

competitive position and profit formula. Following this step, a company should understand clearly the 
composition of its returns (return on assets = return on sales x total asset turnover) and its relative competitive 
position. Companies often compare their current financial performance to the past rather than to that of 

competitors. Business is a game of relative, not absolute, performance.   
 

The second step is to make resource allocation decisions consistent with the rules. So when faced with a 
choice between offering a product or service with a low price and minimal standards versus a higher price and 

superior benefits, such as a great brand or superior convenience, executives should opt for the latter. Or a 
company should prefer a merger that realizes the opportunity to expand versus one that simply achieves 

economies of scale.    
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Bringing It All Back Together 

 

Stock prices reflect expectations for future financial performance. Accordingly, an investor’s task is to 
anticipate revisions in those expectations. A firm grasp of the prospects for value creation is a critical facet of 

this analysis. But value creation itself is no assurance of superior stock price performance if the market fully 
anticipates that value creation. 

 
The expectations investing process has three parts:82 

 

1. Estimate price-implied expectations. We first read the expectations embedded in a stock with a long-

term discounted cash flow model (DCF). We use a DCF model because it mirrors the way the market 
prices stocks. 

 

2. Identify expectations opportunities. Once we understand expectations, we apply the appropriate 

strategic and financial tools to determine where and when revisions are likely to occur. A proper 
expectations analysis reveals whether a stock price is most sensitive to revisions in a company’s sales, 

operating costs, or investment needs, so that investors can focus on the revisions that matter most. The 
strategic analysis in this report is the heart of security analysis and provides the surest means to 

anticipate expectations revisions. 
 

3. Buy, sell, or hold. Using expected-value analysis, we are now in a position to make informed buy, sell, 
or hold decisions. 

 
A thorough analysis of a company’s prospects for sustainable value creation is essential. This analysis can 

then intelligently inform a financial model to determine whether or not a particular stock offers prospects for 
superior returns. 
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Warren Buffett on Economic Moats 

 

 What we refer to as a “moat” is what other people might call competitive advantage . . . It’s something 
that differentiates the company from its nearest competitors – either in service or low cost or taste or 

some other perceived virtue that the product possesses in the mind of the consumer versus the next best 
alternative . . . There are various kinds of moats. All economic moats are either widening or narrowing – 

even though you can’t see it. 
 

Outstanding Investor Digest, June 30, 1993 
 

 Look for the durability of the franchise. The most important thing to me is figuring out how big a moat 

there is around the business. What I love, of course, is a big castle and a big moat with piranhas and 
crocodiles.  

 

Linda Grant, “Striking Out at Wall Street,” U.S. News & World Report, June 12, 1994 

 
 The key to investing is not assessing how much an industry is going to affect society, or how much it will 

grow, but rather determining the competitive advantage of any given company and, above all, the 
durability of that advantage. The products or services that have wide, sustainable moats around them are 
the ones that deliver rewards to investors. 

 

Warren Buffett and Carol Loomis, “Mr. Buffett on the Stock Market,” Fortune, November 22, 1999 

 
 We think of every business as an economic castle. And castles are subject to marauders. And in 

capitalism, with any castle . . . you have to expect . . . that millions of people out there . . . are thinking 
about ways to take your castle away. 
 

Then the question is, “What kind of moat do you have around that castle that protects it?” 
 

Outstanding Investor Digest, December 18, 2000 
 

 When our long-term competitive position improves . . . 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. 

 

Berkshire Hathaway Letter to Shareholders, 2005 
 

 A truly great business must have an enduring “moat” that protects excellent returns on invested capital. 
The dynamics of capitalism guarantee that competitors will repeatedly assault any business “castle” that 

is earning high returns . . . Our criterion of “enduring” causes us to rule out companies in industries prone 
to rapid and continuous change. Though capitalism’s “creative destruction” is highly beneficial for society, 
it precludes investment certainty. A moat that must be continuously rebuilt will eventually be no moat at 

all . . . Additionally, this criterion eliminates the business whose success depends on having a great 
manager.  

 

Berkshire Hathaway Letter to Shareholders, 2007 
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Appendix A: Value Creation Checklist 

   What stage of the competitive life cycle is the company in? 

  Is the company currently earning a return above its cost of capital? 

  Are returns on capital increasing, decreasing, or stable? Why? 

  What is the trend in the company’s investment spending? 

Lay of the Land 

  What percentage of the industry does each player represent? 

  What is each player’s level of profitability? 

  What have the historical trends in market share been? 

  How stable is the industry? 

 How stable is market share? 

  What do pricing trends look like? 

 What class does the industry fall into—fragmented, emerging, mature, declining, international, 

network, or hypercompetitive? 

The First Three of the Five Forces 

  How much leverage do suppliers have? 

 Can companies pass supplier increases to customers? 

   Are there substitute products available? 
   Are there switching costs? 

  How much leverage do buyers have? 
   How informed are the buyers? 

Barriers to Entry 

 What are the entry and exit rates like in the industry? 
  What are the anticipated reactions of incumbents to new entrants? 

 What is the reputation of incumbents? 

   What is the level of asset specificity? 

 What is the minimum efficient production scale? 
  Is there excess capacity in the industry? 

   Is there a way to differentiate the product? 
 What is the anticipated payoff for a new entrant? 

  Do incumbents have precommitment contracts? 

   Do incumbents have licenses or patents? 

  Are there learning curve benefits in the industry? 

Rivalry 

 Is there pricing coordination? 
 What is the industry concentration? 

 What is the size distribution of firms? 
  How similar are the firms in incentives, corporate philosophy, and ownership structure? 

   Is there demand variability? 

 Are there high fixed costs? 

  Is the industry growing? 
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Disruption and Disintegration 

  Is the industry vulnerable to disruptive innovation? 

  Do new innovations foster product improvements? 

   Is the innovation progressing faster than the market’s needs? 
   Have established players passed the performance threshold? 

   Is the industry organized vertically, or has there been a shift to horizontal markets? 

Firm Specific 

 than its rivals? 
  Does the firm have production advantages? 

  Is there instability in the business structure? 

  Is there complexity requiring know-how or coordination capabilities? 

   How quickly are the process costs changing? 
  Does the firm have any patents, copyrights, trademarks, etc.? 

 Are there economies of scale? 
 What does the firm’s distribution scale look like? 

  Are assets and revenue clustered geographically? 
   Are there purchasing advantages with size? 

 Are there economies of scope? 
  Are there diverse research profiles? 

  Are there consumer advantages? 
   Is there habit or horizontal differentiation? 

   Do people prefer the product to competing products? 

  Are there lots of product attributes that customers weigh? 

   Can customers only assess the product through trial? 
   Is there customer lock-in? Are there high switching costs? 

  Is the network radial or interactive? 
 What is the source and longevity of added value? 

  Are there external sources of added value (subsidies, tariffs, quotas, and competitive or  

environmental regulations)? 

Firm Interaction—Competition and Coordination 

 Does the industry include complementors? 

  Is the value of the pie growing because of companies that are not competitors? Or, are new 

companies taking share from a pie with fixed value? 

Brands 

  Do customers want to “hire” the brand for the job to be done? 
   Does the brand increase willingness to pay? 

  Do customers have an emotional connection to the brand? 
  Do customers trust the product because of the name? 

  Does the brand imply social status?  
 Can you reduce supplier operating cost with your name? 
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Appendix B: Profit Pool Analysis for Health Care 

 

Our profit pool example in the body of this report showed one of the most value-destructive industries (airlines). 
Here, we conduct a similar exercise for the U.S. health care sector, which has consistently created value, as 

well as pharmaceuticals, the sector’s largest constituent industry. We begin by using Credit Suisse HOLT data 
to examine the returns across various activities in the health care value chain. (See Exhibit 34.)  
 

Exhibit 34: U.S. Health Care Sector Profit Pools by Activity, 2002-2012 

 

Source: Credit Suisse HOLT.  
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We see from the horizontal axis that each activity’s share of the industry’s total investment has held fairly 
steady over the past decade. However, the vertical axis, which shows economic returns, tells a very different 

story. While returns have fallen for pharmaceuticals and fluctuated for biotech, they have been stable for 
providers & services and equipment & supplies, indicating that the latter segments are capturing a much 

greater share of the value pie within the overall sector.  
 

We can demonstrate this with some simple calculations. By summing the area of each of the blocks, we find 
that the total value pie for the sector was roughly $65 billion in 2002, $116 billion in 2007, and $118 billion in 

2012. The pharmaceutical industry saw its share of that pie fall from roughly two-thirds in 2002 to about 
two-fifths in 2012, while the combined share of providers & services and equipment & supplies rose from 

about one-third to one-half. By examining these current shifts in the profit pool and by anticipating potential 
future changes, pharmaceutical companies can adjust their business models to try to capture a greater share 

of future industry profits. A critical change appears to be the transition of profits from the innovation side in 
favor of generic manufacturers and downstream providers of services, care, and coverage.  
 

We can also zoom in on the U.S. pharmaceuticals industry. (See Exhibit 35). Creating a narrative to explain 
the rise and fall of the various competitors can provide important clues about what it takes to generate 

sustainable value creation. At a group level, it is clear that the pharmaceuticals industry has consistently 
earned above its cost of capital. However, those returns have fallen over the decade due in part to a dearth of 

blockbuster drugs and increased generic competition following some key patent expirations.83  
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Exhibit 35: U.S. Pharmaceuticals Industry Profit Pools by Company, 2002-2012 

 

Source: Credit Suisse HOLT.  

Note: J&J = Johnson & Johnson; Schering = Schering-Plough. 
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Another thing that stands out is the consolidation and declining returns at the top of the industry. The largest 
three firms increased their overall share of the industry substantially, due largely to merger activity. But over 

that time, their economic returns fell more sharply than did the returns of the smaller firms in the industry.  
 

We can also determine the total size of the profit pool by measuring and summing the value of each block. 
The total economic profit of the industry rose from roughly $43 billion in 2002 to $56 billion in 2007, only to 

fall to $50 billion in 2012. The top three firms represented 61 percent of the industry’s total economic value in 
2012, down from 67 percent in 2002. 
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Michael Mauboussin is the author of 

numerous books, including More Than You 

Know: Finding Financial Wisdom in 

Unconventional Places, Think Twice: 

Harnessing the Power of Counterintuition, and 

The Success Equation: Untangling Skill and 

Luck in Business, Sports, and Investing (a 

book that found its way to Warren Buffett’s 

desk.) 

 

While Michael is well known in investment 

circles for his knowledge of biases and clarity 

of thinking, a lot of others are missing out on 

his insight. You need no more proof than 

listening to his first or second interview on our 

podcast, The Knowledge Project. 

 

His latest book takes a look at how both skill 

and luck play a role in outcomes — they are, 

on a continuum. For instance, he believes that 

basketball is 12% luck whereas hockey is 53% 

luck. Skill still plays a certain role but talent 

might mean more in certain places. 

 

As part of my irregular series of interviews 

(which has since been replaced by the 

podcast), Michael and I talk about what advice 

he’d offer his younger self today, the 

definition of luck, decision journals, and how 

organizations can improve their decisions and 

more. 

 

Let’s get started. 

 

I believe you graduated with a B.A. in 

Government. How did you end up starting 

your career as a packaged food analyst? 

 

My first job after college was in a training 

program at Drexel Burnham Lambert. We had 

classroom training and rotated through more 

than a dozen departments in the investment 

bank. It was during those rotations I realized 

that I enjoyed research and that it suited my 

skills reasonably well. 

 

In the early to mid-1980s, Drexel had a great 

food industry analyst – to this day, I believe 

he’s the best analyst I’ve ever seen. So I 

naturally followed him closely. Shortly after I 

left Drexel, I was able to secure a job as a 

junior analyst working with two analysts – one 

following capital goods and the other food, 

beverage, and tobacco. From there I was able 

to secure a job as a senior analyst following 

the packaged food industry at County 

NatWest. Interestingly, County NatWest had 

taken over a good chunk of Drexel’s equity 

business after Drexel went bankrupt. So I was 

back in a familiar environment. 

 

So I guess the answer has three elements. 

First, I was exposed to an inspirational analyst. 

Second, I found research to be an area I 

greatly enjoyed. And, finally, I was a complete 

failure at the job for which I was trained—a 

financial advisor. So failure played a big role 

as well. 

 

If you could hop on the elevator with your 

younger self going into your first day on the 

job, what would you say? 

 

I would probably suggest the motto of the 

Royal Society – “nullius in verba” – which 

roughly translates to “take nobody’s word for 

it.” Basically, the founders were urging their 

colleagues to avoid deferring to authority and 

to verify statements by considering facts. They 

wanted to make sure everyone would think for 

themselves. 

 

In the world of investing, that means constant 

learning—which entails constant reading. So I 

would encourage my younger self to read 

widely, to constantly learn, and to develop 

points of view independent of what others say 

and based on facts. Specifically, I would 

recommend developing the habit of reading. 

Constantly ask good questions and seek to 

answer them. 

 

I noticed you recently moved back to Credit 

Suisse after a stint at Legg Mason. Can you 

tell me a little about your job there and how 

it’s different? 

 

Over the years I have been fortunate to have 

sponsors who have allowed me to do work that 

is a little off the beaten path. Brady Dougan, 

now chief executive officer of Credit Suisse, 

has been one of those people. So when the 

time came to make a job switch, I was lucky to 

have a conversation with someone with whom 

I worked before and who understood the kind 

of work I do. 
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My job covers four different parts of the bank, 

including corporate, investment banking, 

securities, and the private bank. As I work 

with talented colleagues in each of these areas, 

I get to live the firm’s objective of operating 

as one bank. 

 

My actual research will continue to dwell on 

four areas. The first is capital markets theory, 

the attempt to better understand issues of 

market efficiency. Second is valuation, an area 

I’ve always been very focused on. Third is 

competitive strategy analysis—and in 

particular I’m keen on understanding the 

intersection of competitive strategy and 

valuation. Finally, I work on aspects of 

decision making. How do we make decisions, 

and what kinds of mistakes are we prone to? 

 

So the types of problems I’m working on will 

be similar to the past but the constituencies I 

get to work with are more diverse. 

 

It seems that today, more than ever, people 

are going to Wall Street with very similar 

backgrounds. How do you see the impact of 

this? 

 

For the last few decades Wall Street has 

attracted a lot of bright people. By and large, 

the folks I deal with on the Street are smart, 

thoughtful, and motivated. The key to robust 

markets and organizations is diversity of 

thought. And I don’t personally find such 

diversity greatly lacking. 

 

There are a couple of areas worth watching, 

though. There does seem to be evidence that 

hedge funds are increasingly moving into 

similar positions—often called a “crowded 

trade.” This was exemplified by the trades of 

Long-Term Capital Management. Crowded 

trades can be a big problem. 

 

Somewhat related is the world of quantitative 

analysis. Many quants read the same papers, 

use the same data sets, and hence put on 

similar trades. We’ve seen some hiccups in the 

quantitative world—August 2007 is a good 

illustration—and there may well be more to 

come. 

 

Your most recent book, The Success 

Equation, points out something that few 

people seem to consider: that most things in 

life are a mixture of luck and skill. What’s 

the mental model we can take away from 

this? 

 

The main point is to think critically about the 

activity you’re participating in and consider 

how much luck contributes to the outcome. In 

some realms it’s negligible, such as a running 

race. But in others, it’s huge. Once you 

understand luck’s role, you can understand 

how to approach the activity more 

thoughtfully, including how you develop skill 

and interpret results. 

 

But I can tell you that our minds are horrible at 

understanding luck. So any mental model has 

to overcome our natural tendency to think 

causally—that is, that good outcomes are the 

result of good skill and bad outcomes reflect 

bad skill. 

 

You say, convincingly, that we need to accept 

the presence of luck so that we can understand 

where it is not a useful teacher. But we often 

interpret luck as a quality individuals possess, 

similar to “judgment” or “good instinct,” 

rather than as simply the expression of 

statistics in our lives. What are your thoughts 

about Napoleon’s famous question regarding a 

general being praised to him, “yes, yes, I know 

he is brilliant. But tell me, is he lucky?” 

 

I have read that Napoleon quotation many 

times and don’t really know what he was 

trying to convey. Perhaps the answer lies in 

how you define luck. 

 

Naturally, in writing a book about luck and 

skill I had to spend a lot of time trying to 

define luck. I settled on the idea that luck 

exists when three conditions are in place: it 

operates for an individual or organization; it 

can be good or bad; and it is reasonable to 

expect a different outcome to occur. 

 

Another similar way to think about it is skill is 

what’s within your control and luck is what is 

outside your control. If there’s something you 

can do to improve your lot, I would call that 

skill. 

 

Now I don’t want to deny that intuition exists. 

It does. It just happens to dwell in specific 
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domains and hence is vastly rarer than people 

think. Specifically, intuition can be developed 

in activities that are stable and linear. This 

applies to chess, for example, or many sports. 

In these activities proper training can develop 

intuition. But in fields that are unstable and 

non-linear, all bets are off regarding intuition. 

The problem is we generally don’t distinguish 

the activity before considering how good 

intuition is likely to be. 

 

So to answer the question, I wouldn’t want to 

bet on anyone who has truly succeeded by dint 

of luck because luck by definition is unlikely 

to persist. 

 

You describe creeping determinism, the 

desire we have to give past events rational 

causes and thus make them inevitable. It is 

a myth of control. But we have a huge 

desire to see control. It seems preferable 

even to give control to someone else rather 

than to deny it existed at all. I’m not sure 

we are psychologically capable of saying 

that something in the past happened 

because of a conjunction of events and 

actions without any overriding intent or 

plan. What do you think? 

 

This reminds me of something Victor Hugo 

said: “The mind, like nature, abhors a 

vacuum.” It is psychologically extremely 

difficult to attribute something to luck. The 

reason is that in the left hemisphere of our 

brains is a part that neuroscientists call the 

“interpreter.” The job of the interpreter is to 

create a cause for all the effects it sees. Now in 

most cases, the cause and effect relationships 

it comes up with make perfect sense. Throw a 

rock at a window and the window smashes. 

No problem. 

 

The key is that the interpreter doesn’t know 

anything about luck. It didn’t get the memo. 

So the interpreter creates a story to explain 

results that are attributable solely to luck. The 

key is to realize that the interpreter operates in 

all of our brains all of the time. Almost 

always, it’s on the mark. But when you’re 

dealing with realms filled with luck, you can 

be sure that the interpreter will create a 

narrative that is powerful and false. 

 

You talk about what happens when 

companies, for examples, hire stars, and 

how so very often that proves to be an 

expensive failure, because so much of the 

star’s success is attributed to the individual 

him or herself, and the specific context of 

the star’s success is ignored. It seems to me 

there must be hundreds of case studies that 

prove this is true, similarly an 

overwhelming amount of data that supports 

your thoughts on hiring sports stars on 

contracts that don’t take into account their 

declining skills. A vast amount of data that 

supports your views, yet the hiring of stars 

continues; it must be one of the most 

quantitatively demonstrably false 

assumptions in the business and sports 

world. So why does it continue? 

 

I think there are two related underlying 

factors. The first is a failure to recognize 

reversion to the mean. Let’s take sports as an 

example. If a player has a great year 

statistically, we can almost always conclude 

that he was skillful and lucky. He gets bid 

away by another team based on his terrific 

results. What happens next? Well, on average 

his skill may remain stable but his luck will 

run out. So his performance will revert to the 

mean. Reversion to the mean is a very subtle 

concept that most people think they 

understand but few actually do. Certainly, the 

aggregate behaviors of people suggest that 

they don’t understand reversion to the mean. 

 

The second underlying factor is 

underestimating the role of social context in 

success. An individual within an organization 

is not operating independently; she is 

surrounded by colleagues and an infrastructure 

that contribute to her outcomes. When high-

performing individuals go from one 

organization to another, the social context 

changes, and generally that has a negative 

impact on results. 

 

Do you think we make similar mistakes 

when we promote people in organizations? 

Specifically, I’m thinking that hiring can 

get really complicated if you have to look at 

how long someone has been doing a job, the 

people they work with, the difficulty of the 

job itself, there are so many variables at 

play that it’s hard to tease out skill versus 
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luck. How can we get better at this when it 

comes to promoting people internally? 

 

This can be a challenge. But there’s an 

interesting angle here. Typically, the lower 

you are in an organization, the easier it is to 

measure your skill. That’s because basic 

functions are generally “algorithmic,” people 

are executing their jobs based on certain 

known principles. So outcomes are an accurate 

reflection of skill. 

 

But as you move up in an organization, luck 

often plays a bigger role. For example, 

developing a strategy for a new product is no 

sure thing—luck can play a large role in 

shaping the strategy’s success or failure. Said 

differently, even strategies that are really well 

thought through will fail some percentage of 

the time as the result of bad luck. 

 

So as people move up in organizations, it 

makes sense to pay more attention to the 

process of decision making than the outcomes 

alone. For example, I would argue that capital 

allocation is a CEO’s most important job. And 

capital allocation is inherently based on 

process. 

 

So as individuals advance in their careers, 

their duties often slide towards the luck side 

of the continuum. Furthermore, you note 

that fluid intelligence peaks at age 20. What 

does this say about leadership? If I was to 

be extreme, I would interpret you as saying 

that people assume or are given positions of 

leadership at the very time when they are 

least fitted to be leaders. For example, the 

median age of U.S. presidents is 54. That is 

not an age when I should expect someone to 

be able to deal well with complex, or 

unprecedented issues and decisions. I don’t 

consider the corresponding increase in 

crystallized intelligence to be adequate 

compensation. And what does this say 

about leadership development, executive 

coaching and the like? If I am an executive 

coach, should I be explaining to my clients 

that their biggest mistake will be to ignore 

the overwhelming role luck will play in 

their success as leaders? 

 

There are a couple of issues here. First, as you 

mentioned, cognitive performance combines 

fluid intelligence, which peaks when you are 

young, and crystallized intelligence, which 

tends to grow throughout your life. For older 

people the problem is not that they don’t have 

the knowledge or wisdom to make good 

decisions, it’s that they tend to become 

cognitively lazy and fall back on rules of 

thumb that served them well in the past. Using 

terms that Danny Kahneman popularized, they 

rely more on System 1—fast, automatic, and 

difficult to train—and less on System 2, which 

is analytical, slower, and more purposeful. 

You can overcome this tendency by having 

others work with you on your decision 

making, ensuring that you’re looking at the 

proper options, and considering consequences 

as completely as possible. 

 

If I were an executive coach, I would try to 

focus each individual on the facets they can 

control. Emphasizing what’s in your control 

allows you to adopt an attitude of equanimity 

toward luck. You’ve done all that you can, and 

from there you have to live with the results—

good or bad. 

 

I thought you description of Mark 

Granovetter’s research on phase transitions 

fascinating. But this seems to me to 

contradict the idea of fundamental 

attribution error, and in fact, make 

fundamental attribution a real, existing 

phenomenon. If we talk about, for example, 

an organization that is trying to change a 

common behavior of its executives (say, 

getting them to stop taking calls or 

messages on their cellphones when they are 

in meetings), then it seems to me that if the 

CEO models this new behavior it has a 

great likelihood of becoming the norm. If he 

does not, then the likelihood is nil. So this 

would be an example of fundamental 

attribution. Would this not be the same for 

more complex issues where a specific action 

or behavior by the leader of the 

organization would be the cause of phase 

transition? 

 

I think the common denominator of both of 

your thoughts is the role of social context. 

Granovetter’s model emphasizes how small 

changes in the network structure can lead to 

disproportionately different outcomes. This is 

very important for any kind of diffusion 
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process—be it the flu, an idea, a new 

technology, or a social behavior. The spread of 

disease provides a vivid example. There are 

basically two essential parameters in 

understanding disease propagation: the 

contagiousness of the disease and the degree 

of interaction between people in the 

population. A disease only spreads quickly if 

contagiousness and interaction are high. 

 

The disease metaphor works pretty well for 

the diffusion of any innovation or behavior. 

The main point is that most products, ideas, 

and diseases fail to propagate. Some of that is 

a function of the inherent nature of what’s 

trying to propagate and some is from the 

network itself. 

 

The fundamental attribution error says that 

when we observe the behavior of another 

person—this is especially true for bad 

behavior—we tend to attribute the behavior 

more to the individual than to the social 

context. But both studies and observations in 

life show that social context is deeply 

influential in shaping behavior. 

 

Tying this back to your point, I think it’s 

crucial for leaders to acknowledge two 

realities. First, they operate in a social context 

which shapes their behavior. For example, 

Warren Buffett talks about the “institutional 

imperative,” which says among other things 

that a company will mindlessly imitate the 

behavior of peer companies. 

 

Second, leaders have to recognize that they 

create a social context for the decisions of 

their employees. Some social contexts are not 

conducive to good decisions. For example, if 

employees feel too much stress, they will 

shorten the time horizons for their decisions. 

So an executive may say he or she is thinking 

for the long term but his or her behavior may 

be shaping an environment where employees 

are focused only on the here and now. 

 

When you talk about the qualities that 

make a statistic useful, do you have any 

thoughts on organizations that are trying to 

be more evidence-based and quantitative in 

how they measure their performance, yet 

seem to have great trouble in identifying 

useful statistics? Examples that come to 

mind would be government departments 

and agencies, particularly those that do not 

provide a direct public service. What is the 

process they organizations should follow to 

identify what are useful statistics for 

measuring effectiveness? Government 

departments and agencies are notorious for 

confusing luck and skill. 

 

I suggest two simple criteria identifying a 

useful statistic. First, it should be persistent, or 

what statisticians call “reliable.” A statistic is 

persistent if it correlates highly with itself over 

time, and hence is frequently an indicator of 

skill. Next, it should be predictive, or what 

statisticians call “valid.” That is, the statistic 

correlates highly with what the organization is 

trying to achieve. 

 

With these two criteria in mind, you can 

adopt a four-step process for finding useful 

statistics. Step one is to define your 

governing objective. What is your 

organization trying to achieve? Step two is 

to develop a theory of cause and effect to 

help identify the drivers of success. Step 

three is identifying the specific actions that 

people within the organization can take to 

serve the governing objective. And step four 

is to regularly evaluate the statistics to see if 

they are doing the job. 

 

Naturally, luck plays a role in outcomes 

almost everywhere you look. But this process 

of selecting statistics gives you the best chance 

of properly emphasizing what is in the control 

of the organization. 

 

To sort of round this interview out, I’d like 

to talk with you about a subject I suspect 

you spend a lot of time thinking about: 

improving decisions in organizations. One 

of your pieces of advice is to create a 

decision journal, can you tell me what that 

looks like to you? 

 

A decision journal is actually very simple to 

do in principle, but requires some discipline to 

maintain. The idea is whenever you are 

making a consequential decision, write down 

what you decided, why you decided as you 

did, what you expect to happen, and if you’re 

so inclined, how you feel mentally and 

physically. This need not take much time. 



Farnam Street - Michael Mauboussin, Interview No. 4 

 

Page 6 of 6 

 

 

The value is that you document your thinking 

in real time and thus immunize yourself 

against hindsight bias—the pernicious 

tendency to think that you knew what was 

going to happen with more clarity than you 

actually did. The journal also allows you to 

audit your decision making process, looking 

for cases where you may have been right for 

the wrong reasons or wrong for the right 

reasons. 

 

I imagine what people record in a decision 

journal is somewhat personal but can you 

give me an idea of what sorts of things you 

note? 

 

Since I make few investment decisions, my 

journal doesn’t have a lot of the material that 

an investor would have. What I try to do is 

keep track of meetings, thoughts, and ideas so 

that I can return to them over time. What I can 

promise is that if you keep a journal with some 

detail, you’ll be surprised at how your views 

change over time. 

 

People’s emotional state has a bearing on 

how they work. How do you go about 

accounting for that when making decisions? 

 

Emotional state is enormously important. 

There is the obvious advice that everyone 

knows, such as don’t make a consequential 

decision at a point of high arousal—whether 

that arousal is positive or negative. We’ve 

already discussed stress, but I’ll reiterate the 

point. Too much stress is very debilitating for 

the process of making good decisions, 

especially for long-term decisions. 

 

Finally, we all have different personalities and 

those differences portend strengths and 

weaknesses. Most great investors are 

somewhat indifferent about what others think. 

They feel comfortable following their 

conviction based on analysis. Investors who 

are highly attuned to others tend to struggle 

much more, because they have difficulty being 

a contrarian. 

 

If there is a single change you could 

recommend to an organization to improve 

their decisions, what would it be? 

 

Elizabeth Mannix and Margaret Neale, two 

well-known psychologists, have a great line in 

one of their survey papers. They write, “To 

implement policies and practices that increase 

diversity of the workforce without 

understanding how diverse individuals can 

come together to form effective teams is 

irresponsible.” I love that. So my answer 

would be that organizations need to learn how 

to create and manage diversity within their 

organizations. Most leaders have no idea how 

to do that. 

 

Let’s end with a variant on my favorite 

question. You’ve just taken over a 

university and are required to pick 3 books 

for every student to read. What would they 

be and why? 

 

This is an impossible question to answer! 

 

I’d probably start with The Origin of Species 

by Charles Darwin. Understanding evolution 

strikes me as essential to be a good thinker. 

Naturally, much has come along to fortify 

Darwin’s ideas, but many of the core ideas are 

there. Plus, Darwin himself is a wonderful 

model: hardworking, humble, modest, always 

learning. 

 

Next I’d go with something very modern, 

Daniel Kahneman’s Thinking, Fast and Slow. 

That this is the opus of the man who is likely 

the greatest living psychologist is reason alone 

to read it. But my motivation would be that 

learning how to make good decisions is 

perhaps the greatest skill you can have in your 

life. And with some sense of how you are 

likely to go wrong, perhaps you can increase 

your odds of getting it right. 

 

Finally, I’d go with How to Read a Book by 

Mortimer Adler and Charles Van Doren. This 

is a guide on how to be effective at what 

should be one of your most important 

activities in life: reading. 



 

 FOR DISCLOSURES AND OTHER IMPORTANT INFORMATION, PLEASE REFER TO THE BACK OF THIS REPORT. 

 
 

September 17, 2013 
 

GLOBAL FINANCIAL STRATEGIES 

www.credit-suisse.com 

 

    

 

How to Model Reversion to the Mean 
Determining How Fast, and to What Mean, Results Revert  

Authors 

Michael J. Mauboussin 

michael.mauboussin@credit-suisse.com 

Dan Callahan, CFA 

daniel.callahan@credit-suisse.com 

Bryant Matthews 

bryant.matthews@credit-suisse.com 

David A. Holland 

david.a.holland@credit-suisse.com 

 

 

 
  

 Most investors know about reversion to the mean and think that they take it 
into account as they model corporate performance, but in reality few deal 

with it properly.  

 You can use the correlation coefficient to estimate the rate of reversion to 
the mean. High correlations imply slow reversion, and low correlations imply 

rapid reversion. 

 To determine the mean to which results revert, consider the stability of the 

mean in the past as well as the factors that affect the mean. 

 We document the correlation coefficient and characteristics of the median 

and mean for the cash flow return on investment (CFROI®) for ten sectors 
from 1986 through 2012.  

 
 
 

mailto:michael.mauboussin@credit-suisse.com
mailto:daniel.callahan@credit-suisse.com
mailto:bryant.matthews@credit-suisse.com


  September 17, 2013  

 
 

 

How to Model Reversion to the Mean 2  

Introduction 
 

The goal of this report is to provide guidance on how to model reversion to the mean. We will use data on 

cash flow return on investment (CFROI
®
) to explain the process for corporate performance, but you can use 

the approach for other value drivers as well. We address two central issues: the rate of reversion to the mean 

and the mean to which the results revert. HOLT
®
 users recognize these issues as the basis for fade.1 

 

Most investors know about reversion to the mean and think that they take it into account as they model 
corporate performance. But in reality few deal with it properly. Further, results show that investors in the 

aggregate do not behave as if they understand the concept.2 Reversion to the mean is so tricky that it has 
even caused prominent economists to stumble.3   

 

Secrist’s Mistakes 

 

In 1933, Horace Secrist, a statistician at Northwestern University, published a book called The Triumph of 
Mediocrity in Business. The title accurately reveals the content. Secrist summarized his argument, which was 

accompanied by more than 100 charts, by writing, “Mediocrity tends to prevail in the conduct of competitive 
business.”4  

 
The idea derives from the principles of microeconomics and makes sense. It says that companies earning high 

economic profits will draw competition, driving their returns lower over time, and that companies earning low 
returns will see investment flee, allowing economic profits to drift higher.5 As Secrist wrote, “Both 

advantageous and disadvantageous conditions are continuously dissipated—equalization is in process.”  
 

Secrist’s analysis seems to be a classic and somewhat intuitive example of reversion to the mean. But 
statisticians now use Secrist’s book as one of the most famous examples of a failure to understand reversion 
to the mean.6 Academics, including economists, initially received the book warmly. But a scathing review by a 

statistician and economist at Columbia University named Harold Hotelling set the record straight.7 
 

Reversion to the mean says that an outcome that is far from average will be followed by an outcome with an 
expected value closer to the average. Here’s an example to make the idea clearer. Say a teacher assigns her 

students 100 pieces of information to study, and one particular student learns 80 of them. The teacher then 
creates a test by randomly selecting 20 pieces of information. On average, the student will score an 80, but it 

is possible—albeit extremely unlikely—that he will score 100 or 0.  
 

Assume he scores 90. You could say that his skill contributed 80 and that good luck added 10. Assuming the 
following test has the same setup, what score would you expect? The answer, of course, is 80. You could 
assume that his skill of 80 would persist and that his luck, which is transitory, would be zero. Naturally, there’s 

no way to know if luck will be zero. In fact, the student may get luckier on the second test. On average, 
however, the student’s score will be closer to his skill.  

 
Building on our example, there will be reversion to the mean whenever luck plays a role in determining 

outcomes. Luck in this case derives from the questions the teacher selects for the test. But even something 
as simple as measurement error can introduce luck. Saying it differently, whenever there is an imperfect 

correlation between two scores, you will have reversion to the mean. 
 

We can now look at Secrist’s argument and see the mistakes that Hotelling points out. The first is assuming 
causality. We naturally look for what is causing results to revert to the mean. For example, Secrist writes, “The 
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tendency to mediocrity in business is more than a statistical result. It is expressive of prevailing behavior 
relations.” Secrist suggests directly that competition is causing returns to revert toward the mean. Hotelling 

calls Secrist’s conclusion a “statistical fallacy” and adds, “These diagrams really prove nothing more than that 
the ratios in question have a tendency to wander about.” This is not to say that there aren’t causal factors, but 

we don’t need them to observe reversion to the mean.8 
 

The other mistake is to assume declining variance in the population, as captured in Secrist’s phrase 
“mediocrity tends to prevail.” It is crucial to recognize that reversion to the mean doesn’t provide specific 

guidance for any individual outcome, but rather it operates on a population. While luck may be zero on average, 
it is good for some and bad for others. Luck is shuffled and can exert the same influence on the overall result 

from one period to the next.  
 

The student who scored 90 on the first test may score an 80 on the second as his good luck runs out, but a 
student with similar qualifications who scored an 80 the first time may enjoy good luck the second time and 
score 90. The distribution for the population need not change at all. This is one of the reasons reversion to the 

mean is so difficult to appreciate. Change, in the apparent form of high and low results getting closer to the 
mean over time, co-exists with no change, where the population’s distribution remains constant.      

  
We will turn our attention to business performance in a moment, but let’s first look at a classic case of 

reversion to the mean, the heights of fathers and sons, to illustrate the mistakes that Secrist made. Exhibit 1 
shows the heights of more than 1,000 fathers and sons relative to the average of each population.  

 
The left side of the exhibit shows reversion to the mean. Tall fathers have tall sons, but the tallest fathers are 

about eight inches taller than the average of all fathers while the tallest sons are only about four inches taller 
than the average of all sons. The mirror image is true as well: Short fathers tend to have short sons, but the 
difference between the short fathers and the average of all fathers is larger than the same difference for the 

sons. All of this squares with intuition.  
 

Exhibit 1: Heights of Fathers and Sons, and Sons and Fathers 

 
Source: Karl Pearson and Alice Lee, “On the Laws of Inheritance in Man: I. Inheritance of Physical Characteristics,” Biometrika, Vol. 2, No. 4, 

November 1903, 357-462.  
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But reversion to the mean implies something that doesn’t make as much sense: Because the phenomenon is 
the result of imperfect correlation, the arrow of time doesn’t matter. So tall sons have tall fathers, but the sons 

have a greater difference between their heights and the average than their fathers do. The same relationship 
is true for short sons and fathers. The right side of Exhibit 1 shows this.  

 
That the arrow of time can point in either direction reveals the risk of falsely attributing causality. While it may 

be true that tall fathers cause tall sons, it makes no sense to say that tall sons cause tall fathers. We find it 
difficult to refrain from assigning causality, even though reversion to the mean doesn’t require it.9  

 

Reversion to the mean conveys the sense that the difference between the extremes and the average shrinks 

over time. But that sense is deceptive. The way to think about it is that the values that are far from average 
basically have nowhere to go but toward the average, and the values that are close to average don’t show 

much change in the aggregate as large moves up and down cancel out one another. Secrist observed the 
means of the groups converge and hence assumed that there was more “mediocrity” at the end of the period 
than at the beginning. Hotelling bluntly responds that, “The argument that business ratios converge because 

the means of initially arrayed groups converge is definitely incorrect.”    
 

An examination of the dispersion of values is the best way to evaluate whether the distribution has changed. 
You can do that by measuring the standard deviation of the distribution or, even better, the coefficient of 

variation. A normalized measure of dispersion, the coefficient of variation equals the standard deviation divided 
by the mean. Exhibit 2 shows the distribution of the heights of fathers and sons. While the distributions are 

different at the top, the tails are remarkably similar. The coefficient of variation is nearly identical. The heights 
of the sons are no more clustered toward the average than the heights of the fathers. 
 

Exhibit 2: The Distributions of Heights for Fathers and Sons Are Nearly Identical 

 
Source: Karl Pearson and Alice Lee, "On the Laws of Inheritance in Man: I. Inheritance of Physical Characteristics," Biometrika, Vol. 2, No. 4, 

November 1903, 357-462.  
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Visualizing the Correlation Coefficient 

 

The correlation coefficient, r, is a measure of the linear relationship between two variables. Its value for our 
purpose is that it provides guidance about the rate of reversion to the mean. We’ll share a specific formula to 

show that relationship in a moment. But what r means is not always clear. Here’s a visual way to understand 
it.10 

 
Exhibit 3 shows the correlation between the heights of the fathers and sons. Each point is a pair of one father 

and one son. These are the data from Exhibits 1 and 2. The correlation coefficient is 0.50. The height of the 
sons is the result of heredity and environmental factors including nutrition and health. Where does the 0.50 

come from?  
 

Exhibit 3: Correlation between the Heights of Fathers and Sons  

 
Source: Karl Pearson and Alice Lee, "On the Laws of Inheritance in Man: I. Inheritance of Physical Characteristics," Biometrika, Vol. 2, No. 4, 

November 1903, 357-462 and Credit Suisse. 
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To get the answer, you need to examine three lines in the graph: 
 

 The fitted regression line minimizes the sums of the squares of the vertical deviations of each data point 
from the line. In other words, you can’t draw a line that is closer to each data point, on average, than the 

fitted regression line. 
 

 The perfect-correlation line goes through the graph at a 45 degree angle. The slope of the line—rise over 
run—is 1.0. If the two data series were perfectly correlated, the fitted regression line would match the 

perfect-correlation line. 
 

 The zero-correlation line runs along the x-axis. If two series were completely uncorrelated, you would see 
the fitted regression line lie on the x-axis.    

 
So with visual inspection alone you can tell whether r is likely to be closer to 1.0 or zero by looking at whether 
the fitted regression is more similar to a perfect correlation or zero correlation. (We have left out negative 

correlations, but the logic extends accordingly.) 
 

The correlation coefficient, r, equals the ratio of the vertical distance between the zero-correlation and fitted 
regression line, denoted in the exhibit by the letter A, and the vertical distance between the zero- and perfect-

correlation lines, denoted by the letter B. So r is a measure of how far the data are from being uncorrelated. 
 

In this case, the fitted regression line is almost exactly in the middle of the zero- and perfect-correlation lines. 
So the ratio is 1:2, equaling an r of 0.50. Reversion to the mean is relevant for any instance where the 

correlation is less than one.  
 

Estimating the Rate of Reversion to the Mean 

 

If r is 1.0, there is no reversion to the mean at all. The best estimate of the next outcome is the past outcome. 
You don’t often see an r that high, but one example is a ranking within a transitive activity such as running 

races. You can line up six runners for a sprint, record their times, and rank them from fastest to slowest. If 
that group races again immediately, the expected ranking is the same as the prior one.    
 

If r is zero, there is complete reversion to the mean. The best estimate of the next outcome is the mean, or 
average, of the population. For instance, for the years 1928-2012 the correlation coefficient between the total 

return for the S&P 500 in one year and the return in the following year was 0.02, effectively zero. So the best 
estimate of the market’s return in any given year is simply the mean annual return over the whole period.11 

 
For most activities, the correlation falls somewhere between those two extremes. Where it falls is essential to 

understanding the rate of reversion to the mean. We’re now ready to examine the formula:12 
 

Expected outcome  =  r(current outcome – mean) + mean 
 
For example, if a father is 76 inches tall, the mean height of men is 70 inches, and the r = 0.50 between the 

heights of fathers and sons, the expected height of the son is 73 inches, determined as follows:13 
 

            73       =  0.50(76 – 70) + 70 
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The relevance for forecasting should be evident. High correlations imply persistence—what you see next will 
closely resemble what you’ve seen before—and generally indicate the presence of skill. When the correlation 

is low, you need to rely heavily on the mean in making a forecast. Research in psychology shows that we 
commonly fail to move forecasts toward the mean as much as we should.14     

 
Baseball is a sport that lends itself to statistics by nature. Many of the interactions are discrete, which means 

that you can measure them accurately over time. As a result, you can get a sense of which statistics reflect 
skill and which reflect luck. Here’s a case of how you might use a calculation of r to make a forecast.    

 
Exhibit 4 shows two hitting statistics, “in-play doubles and triples rate” and “strikeout rate,” for the 2011 and 

2012 seasons. In-play doubles (2B) and triples (3B) rate measures the percentage of balls put into play that 
result in a double or triple. On average, that happens a little more than seven percent of the time. The 

correlation coefficient is just 0.14, which tells you that no matter what a player’s rate is in a given year, you 
should expect his rate in the following year to be close to the mean of all players. This doesn’t mean that any 
individual player’s rate will revert to the mean, but rather that something close to the mean is a guess that will 

generate the smallest error for the population at large.   
 

Strikeout rate is simply how frequently a batter strikes out, which averages a little less than one in every five 
plate appearances. The r is high at 0.82, which means a player’s strikeout rate in one year is a solid predictor 

of his strikeout rate in the subsequent year. Contrast the fitted regression lines for each statistic. The line for 
in-play doubles and triples rate looks nearly flat, similar to a zero correlation line. The line for strikeout rate 

looks close to a perfect correlation line. 
 
Exhibit 4: Skill and Luck in Baseball Statistics 

 

Source: Baseball Prospectus.  

Note: Minimum of 100 at-bats; In-play 2B and 3B rate = (2B + 3B) / (at-bats - strikeouts); Strikeout rate = strikeouts / plate appearances. 

 

We are now ready to turn our attention to forecasting the rate of reversion to the mean for CFROI. Exhibit 5 
starts by showing reversion to the mean in CFROI for the consumer discretionary sector. The exhibit reflects 

the results of 1,195 global companies for the years 2002-2012. The left panel starts by sorting the 
companies into quintiles by CFROI rank in 2002 and follows the cohorts through time. While reversion to the 

mean is not complete, the spread from the highest to the lowest quintile declines from 25 percentage points 
at the outset to 10 percentage points at the end of the period.  
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Exhibit 5: Reversion to the Mean for CFROI in the Consumer Discretionary Sector  

 
Source: Credit Suisse HOLT. 

 

The right panel of Exhibit 5 goes backward in time. Here, we create the quintiles based on 2012 CFROIs, and 
go back to 2002. Just as with the heights of fathers and sons, we see that reversion to the mean in corporate 

performance works forward or backward in time. This shows that competition cannot be the sole explanation 
for reversion to the mean.  

 
Now that we have established that reversion to the mean happens, we can turn our attention to estimating the 

rate at which it happens. To do so we calculate the correlation coefficient for each sector and insert it into the 
equation to estimate the expected outcome. Intuitively, you would expect that a sector with stable demand, 
such as consumer staples, would have a higher r than an industry exposed to commodity markets, such as 

energy.  
 

Exhibit 6 shows that this relationship is indeed what we see empirically. The top charts examine the CFROI in 
the consumer staples sector. The left panel shows that the correlation coefficient, r, is 0.88 between 2011 

and 2012. The right panel shows that the r for the four-year change, from 2008 to 2012, is 0.73. The 
bottom charts consider the same relationships for the energy sector. The one-year r for energy is 0.68 and 

the r for the four-year change is 0.39. This suggests that you should expect slower reversion to the mean in 
consumer staples than in energy.   

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

-5

0

5

10

15

20

25

0 1 2 3 4 5 6 7 8 9 10

C
F
R

O
I 
(%

)

Year

Forward in Time

-5

0

5

10

15

20

25

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0

C
F

R
O

I 
(%

)

Year

Backward in Time



  September 17, 2013  

 
 

 

How to Model Reversion to the Mean 9  

Exhibit 6: Correlation Coefficients for CFROI in Consumer Staples and Energy  

 
 

 
Source: Credit Suisse HOLT.  

 

Note that the correlation coefficient for the four-year change in CFROI is higher than what you would expect 
by looking solely at the r for the one-year change. Take consumer staples as an illustration. Say a company 

has a CFROI that is 10 percentage points above average. Using the one-year r, you’d forecast the excess 
CFROI spread in 4 years to be 6.0 (0.884 * 10 = 6.0). But using the four-year r, you’d forecast the spread to 

be 7.3 (0.73 * 10 = 7.3). So using a one-year correlation coefficient overstates the rate of reversion to the 
mean. 

 
Exhibit 7 shows the average correlation coefficient for the four-year change in CFROI for ten sectors from 

1986-2012, as well as the standard deviation for each series. There are two aspects of the exhibit worth 
emphasizing. The first is the ranking of r from the highest to the lowest. This provides a sense of the rate of 
reversion to the mean by sector. Consumer-oriented sectors are generally at the top of the list, and those 

sectors that have exposure to commodities tend to be at the bottom.  
 

Also important is how the r’s change from year to year. While the ranking is reasonably consistent through 
time, there is a large range in the standard deviation of r for each sector. For example, the r for the consumer 

staples sector averaged 0.70 from 1990-2012 and had a standard deviation of just 0.036. This means that 
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68 percent of the observations fell within a range of 0.66 and 0.74. The average r for the energy sector, by 
contrast, was 0.36 and had a standard deviation of 0.070. This means that most observations fell between 

0.29 and 0.43. Appendix B shows all of the one-year and four-year r’s for each of the ten sectors. 
 
Exhibit 7: Average Correlation Coefficients for CFROI (Four-Year Change by Sector, 1986-2012) 

 
Source: Credit Suisse HOLT.  

 

Exhibit 8 visually translates r’s into the downward slopes for excess CFROIs that they suggest. It shows the 
rate of reversion to the mean based on four-year r’s of 0.70 and 0.36, the numbers that bound our empirical 

findings. We assume a company is earning a CFROI ten percentage points above the sector average, and 
show how those returns fade given the assumptions.15   

 
Exhibit 8: The Rate of Reversion to the Mean Assuming Different Four-Year r’s 

 
Source: Credit Suisse.  
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Here’s an application of this approach. Let’s look at AutoZone, an auto parts retailer that competes in the 
consumer discretionary sector. AutoZone’s CFROI was 20.8 percent in the most recent fiscal year, the mean 

CFROI for the consumer discretionary sector was 8.7 percent from 1990-2012, and the four-year r for the 
sector is 0.56. Based on the formula, AutoZone’s projected CFROI in four years is 15.5 percent, calculated 

as follows: 
 

           15.5        =  0.56(20.8 – 8.7) + 8.7 
 

After five years, we can assume that about one-half of AutoZone’s excess CFROI will be gone, either as a 
result of internal or external factors.  

 
It is important to underscore that this is not a specific prediction about AutoZone. More accurately, it is a 

characterization of what happens on average to a large sample of companies in the same sector that start with 
similar excess CFROIs. Exhibit 9 shows this graphically. The dot on the left is the median less sector average 
CFROI for companies in the highest quintile of the consumer discretionary sector in 2002. The dot on the 

right shows the median less sector average CFROI for that same group in 2012.   
 

The exhibit demonstrates two points. The first is that the median excess CFROI reverts toward the mean for 
the sector, as you would expect. The second is that the dot on the right summarizes a distribution of CFROIs. 

Some of the companies with high CFROIs in 2002 have even higher CFROIs in 2012, while others sink to 
levels below the sector average. A simple picture of reversion to the mean belies the texture of the data.   

 
Exhibit 9: Reversion to the Mean Happens on Average 

 
Source: Credit Suisse HOLT. 

 
Modeling corporate performance is not simply a matter of plugging in assumptions about reversion to the 

mean. You may have well-founded reasons to believe that a particular company’s results will be better or 
worse than what a simple model of reversion to the mean suggests, and you should reflect those results in 
your model. That said, reversion to the mean should always be a consideration in your modeling because it is 

relevant for a population of companies. 
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Estimating the Mean to Which Results Revert  

 

The second issue we must address is the mean, or average, to which results revert. For some measures, such 
as sports statistics and the heights of parents and children, the means remain relatively stable over time. But 

for other measures, including corporate performance, the mean can change from one period to the next. 
 

In assessing the stability of the mean, you want to answer two questions. The first is: How stable has the 
mean been in the past? In cases where the average has been consistent over time and the environment isn’t 

expected to change much, you can safely use past averages to anticipate future averages. 
 

The gray lines in the middle of each chart of Exhibit 10 are the mean (solid) and median (dashed) CFROI for 
each year for the consumer staples and energy sectors. The consumer staples sector had an average CFROI 

of 9.2 percent from 1990-2012, with a standard deviation of 0.5 percent. The energy sector had an average 
CFROI of 5.1 percent, with a standard deviation of 1.5 percent over the same period. So the CFROI in the 
energy sector was lower than that for consumer staples and moved around a lot more.  

 
It comes as no surprise that the CFROI for energy is lower and more volatile than that for consumer staples. 

This helps explain why reversion to the mean in energy is more rapid than that for consumer staples. You can 
associate high volatility and low CFROIs with low valuation multiples, and low volatility and high CFROIs with 

high valuation multiples. This is what we see empirically for these sectors. 
 

Also in Exhibit 10 are blue dashed lines that capture the CFROI for the 75th and 25th percentile companies 
within the sector. If you ranked 100 companies in a sector from 100 (the highest) to 1 (the lowest) based on 

CFROI, the 75th percentile would be the CFROI of company number 75. So plotting the percentiles allows you 
to see the dispersion in CFROIs for the sector. Appendix C shows the same chart for all ten sectors.  

Another way to show dispersion is the coefficient of variation, which is the standard deviation of the CFROIs 
divided by the mean of the CFROIs. The coefficient of variation for 1990-2012 was 0.76 for consumer 
staples and 1.25 for energy. For every 100 basis points of CFROI, there’s much more variance in energy than 

in consumer staples.  
 
Exhibit 10: Mean and Median CFROI and 75th and 25th Percentiles – Consumer Staples and Energy  

 
Source: Credit Suisse HOLT. 
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The second question is: What are the factors that affect the mean CFROI? For example, the CFROI for the 
energy sector might be correlated to swings in oil prices, or returns for the financial sector might be dictated 

by changes in regulations. Analysts must answer this question sector by sector. 
 

As reversion to the mean is a concept that applies wherever correlations are less than perfect, thinking about 
this second question can frame debates. Currently, for instance, there’s a contested debate about whether 

operating profit margins in the U.S. are sustainable.16 The answer lies in what factors drive the level of profit 
margins—including labor costs, depreciation expense, financing costs, and tax rates—and what is happening 

to each. There will obviously be reversion to the mean for the operating profit margins of companies within a 
sector or industry. The question is whether aggregate profit margins will decline in coming years following a 

strong rise since the depths of the recession.   

 

Summary 

 

We’re now ready to wrap up the discussion. Exhibit 11 presents guidelines on the rate of reversion to the 
mean, as well as the proper mean to use, for ten sectors based on more than twenty years of data. 
 
Exhibit 11: Rate of Reversion and to What Mean CFROIs Revert for Ten Sectors 

 
Source: Credit Suisse HOLT. 
Note: Coefficient of variation = average standard deviation / average CFROI. 

 
Here are the practical recommendations: 
 

 Rate of reversion to the mean. The second column shows the average correlation coefficient, r, based 

on four-year changes in CFROI for each sector from 1986-2012. As Exhibit 7 shows, these correlations 
tend to be reasonably stable and hence are a useful approximation for the rate of reversion to the mean 

over a multi-year period. You can plug these r’s into the formula to forecast expected outcomes. 
Remember that reversion to the mean works on a population, not necessarily on every individual company. 

 

 The mean to which CFROIs revert. This aspect of the forecast is more difficult than the rate of 

reversion to the mean because the mean CFROI rarely stays stable. The third and fourth columns of the 
exhibit show the average annual medians and means from 1990-2012, and the fifth column shows the 

standard deviation of the annual means. We show medians as well as means because the CFROIs in 
many of these sectors do not match a normal distribution. Still, you can use the means and medians 

interchangeably in most cases as they tend to be close to one another.  
 

How Much Reversion? (1986-2012)

Sector Average Correlation Coefficient

Median 

CFROI (%)

Average 

CFROI (%)

Standard Deviation 

CFROI (%)

Coefficient  of 

Variation

Consumer Staples 0.70 8.0 9.2 0.5 0.76

Health Care 0.60 7.8 6.5 1.4 1.68

Consumer Discretionary 0.56 7.7 8.7 0.6 0.88

Utilities 0.54 3.7 4.1 0.6 0.72

Industrials 0.52 6.5 7.3 1.0 0.81

Telecommunication Services 0.47 5.5 4.6 1.7 1.82

Materials 0.44 4.4 4.1 0.8 1.82

Financials 0.43 6.6 6.8 1.6 1.41

Information Technology 0.38 7.9 7.7 2.4 1.38

Energy 0.36 5.2 5.1 1.5 1.25

To What Mean? (1990-2012)
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In some sectors, including consumer staples and consumer discretionary, the mean CFROIs are stable. 

Others, including information technology and telecommunication services, have a great deal of volatility. 
For sectors with CFROIs that have a low standard deviation, it is reasonable to assume that the historical 
mean is the number to which CFROIs revert. For sectors that are volatile, you should assess where the 

sector is in its cycle and aim to shade the historical average up or down to reflect mid-cycle profitability. 
Note that even mid-cycle profitability changes if the structure of the sector improves or deteriorates. 

 
 This dispersion of CFROIs. The column on the right shows the coefficient of variation (average annual 

standard deviation / average annual mean) for each sector based on data from 1990-2012. This is a 
measure of how much variance there is in the distribution of returns for the sector. The CFROIs for 

companies within a sector with a low coefficient of variance, such as utilities, tend to be very similar. 
Sectors, including healthcare, have a high coefficient of variance, which means that some companies earn 

CFROIs much higher than others relative to the sector average. 
 

Reversion to the mean is a tricky concept that many investors fail to fully comprehend. This report defined 
reversion to the mean, showed some of the common mistakes associated with it, and developed a general 

model for forecasting both the rate of reversion to the mean and the mean to which results revert. While the 
primary focus here was on forecasting CFROI, you can apply the framework to consider any activity where 

reversion to the mean applies. 
 
The report’s specific guidelines are based on more than 20 years of global data for ten sectors. It comes as 

no surprise that some sectors are much easier to model than others. But even for those sectors that are more 
challenging, these figures should provide a basis for healthy debate and deliberation.  
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Endnotes: 

 
1 HOLT uses a three-step process to fade the CFROI of all firms. The first step is the explicit fade period, 
where the model fades the CFROI for a company over the next five years based on its position in the 

corporate life cycle. The second step is the residual period, where the model eliminates ten percent of the 
economic spread per year. The economic spread is the difference between the CFROI and the long-term 

average. For instance, if a firm’s economic spread is 10 percentage points at the end of the fifth forecast year 
(say, CFROI of 16 percent less an average of 6 percent), the economic spread would be 9 percentage points 

in the subsequent year. The final step is the terminal period, where the model assumes the company earns a 
return on capital equal to the cost of capital and that the level of earnings will continue into perpetuity.  
2 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, 34-51 and Amit Goyal and Sunil Wahal, “The Selection 
and Termination of Investment Firms by Plan Sponsors,” Journal of Finance, Vol. 63, No. 4, August 2008, 
1805-1847. 

3 Milton Friedman, “Do Old Fallacies Ever Die?” Journal of Economic Literature, Vol. 30, December 1992, 
2129-2132. 
4 Horace Secrist, The Triumph of Mediocrity in Business (Evanston, IL: Bureau of Business Research, 
Northwestern University, 1933). While many use the word “mediocrity” disparagingly, it is likely that Secrist 

used the word to depict movement toward the middle. The word mediocrity derives, in part, from the Latin 
“medius,” which means “middle.” 
5 George J. Stigler, Capital and Rates of Return in Manufacturing Industries (Princeton, NJ: Princeton 
University Press, 1963). On page 54 of the book, Stigler writes, “There is no more important proposition in 

economic theory than that, under competition, the rate of return on investment tends toward equality in all 
industries. Entrepreneurs will seek to leave relatively unprofitable industries and enter relatively profitable 

industries, and with competition there will be neither public nor private barriers to these movements.”   
6 Harold Hotelling, “Review of The Triumph of Mediocrity in Business, by Horace Secrist,” Journal of the 
American Statistical Association, Vol. 28, No. 184, December 1933, 463-465. 

7 Stephen M. Stigler, Statistics on the Table: The History of Statistical Concepts and Methods (Cambridge, 
MA: Harvard University Press, 1999), 173-188. 
8 Donald T. Campbell and David A. Kenny, A Primer on Regression Artifacts (New York: The Guilford Press, 
1999).  
9 Michael S. Gazzaniga, “The ‘Interpreter’ in Your Head Spins Stories to Make Sense of the World,” Discover, 
August 1, 2012.  

See http://discovermagazine.com/2012/brain/22-interpreter-in-your-head-spins-stories. 
10 Donald T. Campbell and David A. Kenny, A Primer on Regression Artifacts (New York: The Guilford Press, 

1999), 7-11. 
11 In reality, the forecast is not so simple. It makes sense to give weight to two variables in a forecast: 1. The 
mean; and 2. Measures of current valuation. A low valuation would suggest a forecast higher than the 

historical average, and a high valuation would suggest a lower-than-average forecast. 
12 Campbell and Kenny, 27; William M.K. Trochim and James P. Donnelly, The Research Methods Knowledge 

Base-3rd Ed. (Mason, OH: Atomic Dog, 2008), 166. 
13 In this case we have assumed that the mean height of the sons is the same as that for the fathers. If that is 

not the case, you can standardize the two variables by computing Z scores. To calculate the Z score, you take 
an individual score, subtract the sample mean, and divide the difference by the standard deviation.  

Say you wanted to study reversion to the mean in the heights of fathers and daughters. Assume the 
mean height for men is 70 inches and the standard deviation is 2.8 inches. Assume the mean height for 

http://discovermagazine.com/2012/brain/22-interpreter-in-your-head-spins-stories
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women is 65 inches and the standard deviation is 3.3 inches. A 75.6 inches tall man would have a Z-score of 
2.0 [(75.6 – 70) / 2.8 = 2.0] as would a woman standing 71.6 inches [(71.6 – 65) / 3.3 = 2.0]. 
14 Daniel Kahneman, Thinking, Fast and Slow (New York: Farrar, Straus and Giroux, 2011), 175-184.  
15 In theory, this is not the best way to model this problem. The equation we present is relevant mostly for 

one-time adjustments. See John R. Nesselroade, Stephen M. Stigler, and Paul Baltes, “Regression Toward 
the Mean and the Study of Change,” Psychological Bulletin, Vol. 88, No. 3, November 1980, 622-637.  

A more promising approach, and an approach we hope to take up, is the “trait-state-error” model. 
(See David A. Kenny and Alex Zautra, “The Trait-State-Error Model for Multiwave Data,” Journal of Consulting 

and Clinical Psychology, Vol. 63, No. 1, February 1995, 52-59.) This model has three components: 
permanent (trait), which is a proxy for stable industry conditions; autoregressive (state), which captures 

competition; and error, which reflects actual errors as well as exogenous events. Research on Spanish 
companies suggests that the permanent component explains about 30 percent of corporate returns, the 

autoregressive component 60 percent, and error the last 10 percent. (See Juan Carlos Bou and Albert 
Satorra, “The Persistence of Abnormal Returns at Industry and Firm Levels: Evidence from Spain,” Strategic 
Management Journal, Vol. 28, July 2007, 707-722.)    
16 John Owens, CFA, “The Corporate Profit Margin Debate,” Morningstar Investment Services Commentary, 
February 2013.   
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Appendix A: Data Set 

 

The companies we use in this analysis are from HOLT's proprietary database. The sample includes global 
companies with publicly-traded equity over the years 1985-2012, with 1987 representing the first year in 

which non-U.S. companies compose more than 50 percent of the sample. Thereafter, non-U.S. companies 
represent, on average, 65 percent of the sample. 

 
The sample includes both active and inactive ("dead") companies to remove survivorship bias. We use 

companies with market capitalizations, adjusted in current dollars, of $250 million and greater. This represents 
the vast majority of investable equities for our clients.  

 
We performed winsorization of the data at the 2nd and 98th percentiles of CFROI, plowback (i.e., 

reinvestment), and CFROI volatility. This is in an attempt to limit spurious outliers, which are generally the 
result of measurement error, accounting anomalies, or poorly collected or reported financial data.   
 
CFROI 

 

The HOLT Cash Flow Return on Investment (CFROI) metric reflects economic returns by measuring a 
company’s inflation-adjusted cash flow return on operating assets. With CFROI, HOLT aims to cut through 

the vagaries of traditional accounting results and to provide a consistent metric that allows for comparison of 
performance over time and across a portfolio, a market, or a global universe of companies. HOLT calculates 

CFROI for a company using two steps. First, it measures the inflation-adjusted gross cash flows available to all 
capital owners and compares that to the inflation-adjusted gross investment made by the capital owners. 

Second, it translates this ratio into an Internal Rate of Return (IRR) by recognizing the finite economic life of 
depreciating assets and the residual value of non-depreciating assets.  

 
While CFROI applies to industrial and service firms, Cash Flow Return on Equity (CFROE®) applies to financial 

companies. Like CFROI, CFROE reflects economic adjustments but also takes into account the fact that 
lenders utilize the liability side of the balance sheet to generate value. The long-term global average CFROI 
and CFROE are 6 percent and 7.5 percent, respectively. 
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Appendix B: Historical Correlation Coefficients for All Sectors 

 

Exhibit 12 shows the average correlation coefficient for year-over-year change in CFROI for ten sectors from 
1989-2012, as well as the standard deviation for each series. Exhibit 13 shows the average correlation 

coefficient for the four-year change in CFROI for ten sectors from 1986-2012, as well as the standard 
deviation for each series. 

 
Exhibit 12: Year-over-Year Correlation Coefficients for CFROI in Ten Sectors, 1989-2012 

 
Source: Credit Suisse HOLT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Energy Materials Industrials

Consumer 

Discretionary

Consumer 

Staples Health Care Financials

Information 

Technology

Telecomm. 

Services Utilities

1990 0.69 0.69 0.78 0.73 0.82 0.67 0.72 0.69 0.56 0.81

1991 0.67 0.73 0.75 0.77 0.86 0.78 0.75 0.70 0.57 0.81

1992 0.68 0.77 0.71 0.77 0.87 0.82 0.75 0.73 0.46 0.69

1993 0.70 0.76 0.76 0.78 0.87 0.77 0.73 0.65 0.82 0.71

1994 0.55 0.70 0.77 0.78 0.85 0.79 0.69 0.73 0.76 0.74

1995 0.64 0.66 0.79 0.79 0.83 0.80 0.75 0.68 0.81 0.78

1996 0.58 0.65 0.79 0.79 0.84 0.77 0.75 0.67 0.69 0.73

1997 0.62 0.71 0.80 0.79 0.82 0.81 0.73 0.68 0.70 0.75

1998 0.64 0.72 0.80 0.79 0.83 0.75 0.71 0.62 0.72 0.81

1999 0.53 0.69 0.77 0.78 0.80 0.78 0.69 0.68 0.72 0.76

2000 0.43 0.65 0.77 0.77 0.82 0.78 0.70 0.62 0.59 0.68

2001 0.64 0.64 0.70 0.78 0.85 0.81 0.66 0.57 0.70 0.70

2002 0.49 0.69 0.73 0.80 0.84 0.82 0.72 0.63 0.66 0.68

2003 0.56 0.71 0.75 0.82 0.87 0.83 0.68 0.71 0.77 0.73

2004 0.58 0.64 0.75 0.82 0.87 0.83 0.70 0.74 0.83 0.68

2005 0.65 0.69 0.79 0.84 0.88 0.85 0.68 0.75 0.84 0.74

2006 0.69 0.72 0.80 0.82 0.89 0.86 0.69 0.74 0.79 0.74

2007 0.65 0.75 0.82 0.80 0.86 0.83 0.62 0.72 0.73 0.67

2008 0.61 0.62 0.79 0.80 0.86 0.83 0.51 0.69 0.77 0.66

2009 0.51 0.51 0.72 0.79 0.80 0.81 0.52 0.71 0.78 0.69

2010 0.64 0.67 0.74 0.83 0.87 0.81 0.63 0.71 0.79 0.78

2011 0.72 0.74 0.81 0.85 0.87 0.77 0.60 0.75 0.79 0.82

2012 0.68 0.68 0.85 0.87 0.88 0.81 0.53 0.80 0.85 0.67

Average 0.61 0.69 0.77 0.80 0.85 0.80 0.67 0.69 0.73 0.73

St. Dev. 0.07 0.06 0.04 0.03 0.03 0.04 0.07 0.05 0.10 0.05
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Exhibit 13: Four-Year Correlation Coefficients for CFROI in Ten Sectors, 1986-2012 

 
Source: Credit Suisse HOLT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Energy Materials Industrials

Consumer 

Discretionary

Consumer 

Staples Health Care Financials

Information 

Technology

Telecomm. 

Services Utilities

1990 0.42 0.44 0.52 0.43 0.67 0.49 0.37 0.35 0.07 0.57

1991 0.45 0.53 0.47 0.48 0.72 0.45 0.42 0.32 0.54 0.78

1992 0.40 0.46 0.45 0.53 0.65 0.50 0.41 0.34 0.61 0.74

1993 0.41 0.47 0.51 0.53 0.69 0.49 0.41 0.39 0.51 0.67

1994 0.28 0.43 0.52 0.50 0.73 0.55 0.48 0.42 0.57 0.50

1995 0.44 0.36 0.44 0.51 0.69 0.64 0.57 0.37 0.47 0.41

1996 0.40 0.48 0.43 0.54 0.71 0.60 0.55 0.29 0.35 0.71

1997 0.37 0.45 0.50 0.56 0.71 0.55 0.51 0.37 0.48 0.56

1998 0.41 0.45 0.54 0.57 0.59 0.57 0.47 0.36 0.50 0.64

1999 0.32 0.44 0.58 0.56 0.70 0.62 0.45 0.32 0.52 0.55

2000 0.29 0.41 0.59 0.57 0.69 0.65 0.43 0.31 0.49 0.52

2001 0.40 0.50 0.57 0.59 0.70 0.64 0.48 0.30 0.33 0.49

2002 0.41 0.51 0.53 0.62 0.72 0.62 0.55 0.30 0.31 0.48

2003 0.28 0.44 0.53 0.58 0.68 0.62 0.45 0.41 0.44 0.50

2004 0.33 0.39 0.52 0.60 0.74 0.63 0.49 0.32 0.41 0.45

2005 0.42 0.37 0.50 0.59 0.76 0.64 0.48 0.35 0.35 0.49

2006 0.33 0.44 0.52 0.57 0.71 0.65 0.39 0.37 0.48 0.41

2007 0.24 0.42 0.51 0.59 0.72 0.62 0.40 0.40 0.54 0.43

2008 0.28 0.45 0.48 0.57 0.74 0.68 0.34 0.42 0.65 0.45

2009 0.21 0.39 0.49 0.55 0.71 0.67 0.25 0.44 0.52 0.49

2010 0.34 0.40 0.55 0.57 0.73 0.67 0.28 0.49 0.63 0.48

2011 0.44 0.40 0.59 0.59 0.68 0.67 0.34 0.49 0.52 0.53

2012 0.39 0.40 0.61 0.61 0.73 0.65 0.33 0.53 0.61 0.50

Average 0.36 0.44 0.52 0.56 0.70 0.60 0.43 0.38 0.47 0.54

St. Dev. 0.07 0.04 0.05 0.04 0.04 0.07 0.09 0.06 0.13 0.10
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Appendix C: Historical CFROI for All Sectors 

 

The charts in Exhibit 14 portray CFROI trends for each sector from 1990-2012. The gray lines in the middle 
are the mean (solid) and median (dashed) CFROI. The blue dashed lines capture the CFROI for the 75th and 

25th percentile companies within the sector, with the 100th percentile being the highest. Plotting the 
percentiles allows you to see the dispersion in CFROI for the sector. 

 
Exhibit 14: Mean and Median CFROI and 75th and 25th Percentiles for All Sectors 
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Source: Credit Suisse HOLT.
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 This report is a guide to estimating the weighted average cost of capital, 

with the goal of deriving a figure that is sensible from a business and 
economic standpoint.    

 The cost of capital for a company is the opportunity cost for investors in the 
setting of a diversified portfolio.  

 The cost of equity is the most difficult to estimate. We discuss limitations of 
various approaches and suggest a practical method. 

 While we dwell on the primary sources of capital, debt and equity, we also 
discuss how to assess alternative sources of financing. 

 The report includes a checklist to ensure that you consider the relevant 
issues. 

 Investors who rely on multiples are not avoiding the problem of forecasting 

cash flows and discount rates, they are burying it. 

 A thoughtful estimation of the cost of capital is a little like hygiene: There’s 

not much upside in getting it right, but there is a lot of downside in getting it 
wrong. 
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Introduction 

 

The rationale for investing is that you forgo consumption in the present, or save, in order to consume more in 
the future. An investment opportunity has to have a positive after-tax expected return so that you will end up 

with more money, after inflation, tomorrow than you have today.1 Of course, there is no guarantee that the 
value of your investment will grow over time, but without that expectation there would be no reason to invest in 

the first place.  
 

The value of a financial asset is the present value of future cash flows. In order to value a financial asset, you 
must have a sense of the magnitude and timing of cash flows, as well as the risk associated with receiving the 

cash. For instance, a company that issues a standard bond makes a legal commitment to pay interest on a 
timely basis and to repay the principal. Investors are left to determine the risk that the company won’t be able 

to fulfill its obligations. As the risk increases that a company will default, the expected return that investors 
demand increases as well. A higher expectation of a loss requires a higher expectation of a reward.  

 
The determinants of value are explicit in the bond market. The terms of the bond issuance specify the 
magnitude and timing of cash flows, and the yield on the bond is an expression of the expected return. Even if 

an investor disagrees with the market’s assessment of a bond price, there is no question that the 
determinants of value are in plain view. 

 
None of the determinants of value are explicit in the stock market. Dividends are at best a quasi-commitment 

to return cash to shareholders, and there is no direct way to see a stock’s expected return. So equity investors 
need to understand the expectations for future cash flows and the risk that a stock price embeds. This makes 

valuation inherently trickier for equity than debt. 
 

The cost of capital is the rate at which you need to discount future cash flows in order to determine the value 
today. Investors determine that rate based on their opportunity cost. Estimating the cost of debt is relatively 

straightforward, but estimating the cost of equity is much more challenging. This report is a practical guide for 
estimating the weighted average cost of capital, with the goal of deriving a figure that is sensible from a 
business and economic standpoint.    

 
Estimates for the cost of equity generally rely on an asset pricing model. The most popular is the capital asset 

pricing model (CAPM), which has come under considerable fire in recent years. Beta, a measure of a 
security’s financial elasticity versus the market, is the specific variable in the model that researchers and 

practitioners question.  
 

We are neither strict nor enthusiastic defenders of the faith in this model. But we do believe that it can have 
practical utility if you take steps to reduce the error in beta and complement the input with market-priced 

markers such as bond yields, implied volatility in option prices, and credit default swap prices. These markers 
can provide guidance and context for establishing a reasonable cost of capital.  
 

Some investors claim that the concerns surrounding the CAPM are sufficient to abandon the practice of 
discounting cash flows altogether. A further complaint is that modest changes in assumptions for cash flows 

or the cost of capital can have a meaningful impact on value. These investors often value companies using 
multiples, including price/earnings, enterprise value/EBITDA, and price/book.  

 
Here’s the key: Multiples are not valuation. Multiples are a proxy for the valuation process. No one should blur 

that distinction. Growth and return on investment, along with the discount rate, are what determine the 
appropriate multiple. Investors who rely on multiples are not avoiding the problem of forecasting cash flows 
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and discount rates, they are burying it. Our view is that it is better to make assumptions transparent and 
distinct than to jumble them inside a multiple under the guise of accuracy. 

 
A thoughtful estimation of the cost of capital is a little like hygiene: There’s not much upside in getting it right, 

but there is a lot of downside in getting it wrong. The objective here is not to hew to an academic formula 
mindlessly but rather to combine the economic logic of an asset pricing model, market prices, and some 

business sense in order to derive a solid estimate of the opportunity cost of capital.          
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Cost of Capital – The Big Picture 

 

The cost of capital for a company is the opportunity cost for investors in the setting of a diversified 

portfolio.  

 

The economic principle behind the cost of capital is that of substitution: An investor will not invest in a 
particular asset if there is a comparable asset that is more attractive on a risk-adjusted basis. In other words, a 
risk-averse investor will buy the asset with the highest return for a given level of risk or the lowest risk for a 

given level of return. Central to this idea is that the higher the risk, the higher the required return.  
 

Important, too, is the idea that the risk of a particular security refers to its contribution to the risk (i.e., variance 
of the return) of a diversified portfolio. As a consequence, it is possible for a particular stock to have high 

individual risk, but low risk relative to the market. The proper focus is not on the risk of the individual security, 
but rather how that security affects the risk of the overall portfolio.  

 
In order to create shareholder value, a company must be able to find projects that generate returns that 

exceed the cost of capital. Exhibit 1 shows the link between companies and capital markets. Just as investors 
must carefully consider the trade-off between risk and reward, companies must evaluate their prospective 

investments, including capital expenditures and mergers and acquisitions (M&A), to judge whether they will 
deliver appropriate returns.  
 
Exhibit 1: The Link between Companies and Capital Markets 

 
Source: G. Bennett Stewart, III, The Quest for Value: A Guide for Senior Managers (New York: HarperCollins, 1991), 83.  

 

A company’s balance sheet is composed of assets on the left and liabilities and equity on the right. Assets are 
the resources the company employs to generate cash flows. Liabilities and equity are the ways the company 

finances those resources. Debt and equity are the most popular forms of financial capital.  
 

Debt is a contractual obligation between a company and its lenders, in which the company pledges to make 
timely payments of interest and to return principal at the end of the contractually-specified period. Debt 

generally has a claim to assets that is senior to that of equity. 
 

Equity is technically a contract between a company and its shareholders that confers limited rights to 
shareholders. From a practical standpoint, equity represents a claim on future residual cash flows. Equity 
holders only have a claim to cash flows that exist after the company has paid all other stakeholders, including 

creditors (interest and principal), suppliers (accounts payable), the government (taxes), and employees 
(wages).2 
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From the point of view of a company’s lenders and shareholders, you can think of risk as the combination of 
business risk and financial risk:3 

 
Corporate risk = business risk + financial risk 

 
 Business risk is the variability of the operating cash flows, which is often associated with operating 

leverage, or the ratio of fixed to variable operating costs; 
 

 Financial risk is the amount of debt a company assumes. 
 

To illustrate the role of financial risk, consider two companies (Bravo and Charlie) that have identical scenarios 
for possible operating profit in the next year: 

 
Company Bravo 
           Operating profit     Interest expense         Pretax profit 

Bullish scenario    $120     $0         $120 
Base case scenario      100         0             100 

Bearish scenario         80          0            80 
 

Since Bravo is free of debt, the variability of pretax profits mirrors that of operating profit. As a result, the 
highest profit scenario ($120) is 50 percent above the lowest ($80). 

 
Company Charlie 

           Operating profit      Interest expense         Pretax profit 
Bullish scenario    $120        $30         $90 
Base case scenario     100        30             70 

Bearish scenario         80         30             50 
 

Charlie has debt and hence interest expense. The variability of pretax profits for Charlie is much higher than 
that for Bravo. The highest profit ($90) is 80 percent higher than the lowest profit ($50). So the addition of 

debt creates more volatility in profits, which may suggest different values for Bravo and Charlie.   
 

“Wait!” you may say, “I learned something about the Modigliani and Miller (M&M) invariance proposition—that 
the value of a firm is independent of its capital structure.”4 M&M’s main point is that a change in the capital 

structure doesn’t change risk overall. It simply transfers risk from one constituent to another. As a company 
adds financial leverage, risk for the remaining equity rises because the size of the senior claim on assets, debt, 

increases. The cost of debt also goes up because the size of the contractual obligation grows. But since debt 
is less costly than equity due to its seniority in the capital structure, overall risk is preserved.  
 

Here’s an example. Assume a firm has $100 in annual operating profit. Let’s consider three scenarios: 
 

        A           B        C 
Operating profit    $100       $100       $100 

Debt         0       200      400 
Cost of debt       0       5%          6.25% 

Cash flow for equity    100      90      75 
Equity         1,000     800      600 

Cost of equity          10%      11.25%     12.5% 
Value of the firm   $1,000   $1,000   $1,000 
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In scenario A, the firm is all equity financed with a cost of equity of 10 percent. The firm’s value is simply 
$100 divided by 10 percent, or $1,000. In scenario B, the company issues $200 of debt at a cost of 5 

percent. Now, the cash flow left over for equity holders drops from $100 to $90 (interest expense of $10 = 
$200 * 5 percent), increasing its risk. To compensate, shareholders now demand a return of 11.25 percent. 

But note that the firm is still worth $1,000 ($200 debt + $800 equity).  
 

In scenario C, the company takes on even more debt, pushing the total to $400. Since there’s more debt, the 
risk for debt holders rises from 5 to 6.25 percent. The greater interest payments ($25 = 6.25 percent * $400) 

mean that there’s only $75 left over for equity holders. The risk for equity holders has risen, too, reaching 
12.5 percent. So the cost of debt and the cost of equity are both higher, but the value of the firm stays the 

same at $1,000 ($400 debt + $600 equity).   
 

M&M’s invariance proposition is true under certain conditions, including no taxes, no bankruptcy costs, no 
effects on managerial incentives, and markets being perfect and complete. The most important assumption is 
a world without taxes. Since interest expense is tax deductible, increasing debt adds value because 

stakeholders are getting value at the expense of the government. The key takeaway from M&M is that when 
you introduce conditions from the real world, capital structure does matter.5 The changes in the cost of capital 

are not the result of how you slice and dice the capital structure (scenarios A, B, and C), but rather are based 
on the role of taxes and other factors.     

 
Companies with low business risk as the result of predictable cash flows are in the best position to take on 

debt. Companies with high business risk are more likely to shun leverage. In fact, many young companies hold 
net cash balances which create negative financial risk and actually serve to dampen the effect of business 

risk.6 
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Weighted Average Cost of Capital 

 

The weighted average cost of capital (WACC) blends the opportunity cost of the sources of capital 

with the relative contribution of those sources.  

 

For example, take a company with an after-tax cost of debt of 5 percent and a cost of equity of 10 percent 
that is financed with 30 percent debt and 70 percent equity. The weighted average cost of capital would be 

8.5 percent, calculated as follows:  
 
WACC    = (cost of debt * weighting of debt) + (cost of equity * weighting of equity)  

 
= (5% * 30%) + (10% * 70%) 

 
= 1.5% + 7.0% 

 
= 8.5% 

 
The weighted average cost of capital is the appropriate rate to discount the future free cash flows attributable 

to the firm in order to determine their present value. When discounting cash flows attributable to equity 
holders—common for financial services firms—the correct discount rate is the cost of equity capital. 
 

There are a few issues to keep in mind when estimating WACC. The first is that you should base the relative 
weighting of debt and equity on market value, not book value.7 The logic behind this is straightforward: The 

opportunity cost an investor demands is based on the prevailing asset price, not the level at which the 
company recorded the debt or equity on the balance sheet.  

 
Companies often share targets for debt-to-total capital ratios that are based on book value. In this case, you 

must translate that target into a ratio based on market value. 
 

Second, the WACC is not the appropriate discount rate for all of the investments a company makes. If the 
company invests in a business or makes an acquisition that has greater or lesser risk than the company does, 

then the discount rate the company applies to that investment should be higher or lower than the WACC to 
reflect that difference.  
 

Third, don’t adjust your WACC based on varying risk assessments. The discount rate should be consistent. 
You can reflect risk by considering different scenarios for cash flows—some good, some bad. A careful 

examination of those cash-flow scenarios, including making sure you have considered all possible outcomes, 
is the essential way to capture and grasp risk.  

 
Finally, you should use the adjusted present value (APV) method if you expect a company to have a dynamic 

capital structure.8 This method is relevant, for example, for a company that levers up and then expects to 
rapidly pay down debt. A section of the appendix discusses this approach. In short, APV values the company 

assuming it is all equity financed, values the tax shield, and then adds the two together to come up with 
corporate value. It is based on the principle of additivity: You can value the pieces of the company and add 
them together to understand the whole. 
 

 

 

 



October 8, 2013  

 

Estimating the Cost of Capital 9 

Calculating the Cost of Debt 

 

The cost of debt is the after-tax rate a company would have to pay today on its long-term debt. 

 
The yield-to-maturity on the company’s long-term, option-free bonds is a good estimate for the cost of debt.  

 
If the company only has short-term debt or debt that doesn’t trade much (i.e., is illiquid), you can estimate the 
cost of debt indirectly in two steps. First, determine the credit rating on the company’s unsecured long-term 

debt. Second, look at the average yield-to-maturity on a portfolio of bonds with a similar credit rating. Bond 
investors often express this as a spread over a Treasury rate, usually the 10-year note. The treasury yield is a 

proxy for the risk-free rate. If you are dealing with a fixed income security that includes any options, you 
should use an option-adjusted spread (OAS).  

 
Some companies finance themselves mostly, or completely, with short-term debt. In this case, should you use 

the short-term rates as the cost of debt? The answer is no. Short-term rates do not reflect expectations about 
long-term inflation. The time horizon for estimating the cost of capital should be consistent with the time 

horizon of the cash flow forecast period. The long-term rate is a better approximation of interest costs over 
time even for companies that roll over their short-term debt because long-term rates capture the expected 
cost of repeated borrowing. If a company exclusively relies on short-term debt, use its credit rating to 

approximate the cost of long-term debt.  
 

The calculation of free cash flow (more formally net operating profit after tax less investment needs) assumes 
that the company is financed solely with equity. This creates valuable comparability. But since interest expense 

is tax deductible, debt creates a valuable tax shield that free cash flow does not reflect.  
 

To capture the value of the tax shield, you must adjust debt from a pretax rate to an after-tax rate. To do this, 
multiply the pre-tax cost of debt by one minus the marginal tax rate. In most cases, you can assume that the 

effective and marginal tax rates are equivalent. The formula is: 
 

After-tax cost of debt = pretax cost of debt * (1 – marginal tax rate) 
 
For investment-grade companies, you can assume that the effective tax rate approximates the statutory rate. 

But for companies with tax loss carryforwards, tax loss carrybacks, or investment tax credits, the effective rate 
may be materially different. In your calculation of the cost of debt, you should use the statutory rate (including 

state and local taxes) for countries where the company earns its operating profit. For a company with a large 
presence outside its country of domicile, this can lead to a meaningful difference between the tax rate in a 

company’s home country and the tax rate it actually must pay.9  
 

Some companies have substantial tax loss carryforwards and are not expected to have to pay taxes for the 
foreseeable future. In this case it makes sense to value the company in two stages. First, assume the 

company pays normal taxes in its free cash flows. This, of course, will lead to a value that is too low. Second, 
calculate the present value of the tax savings. To do this, calculate the annual tax savings and discount that 
savings at the cost of debt. (Note that the company has to produce operating income to realize tax savings.) 

Add that amount back to the value of the firm assuming full tax payment. These two stages allow for 
comparability to profitable peers and specify the value of the tax savings.  

 
In many cases, the book value of debt is a reasonable proxy for the market value of debt. But take note if the 

debt is trading at a substantial premium or discount to par, and make the adjustment in your debt-to-total 
capital ratio if necessary.  
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Calculating the Cost of Equity 

 
The cost of equity is the expected total return on a company’s stock.  

 

It stands to reason that the cost of equity is higher than the cost of debt. To begin, equity is a junior claim on 
the value of the firm versus debt. So if something goes wrong, debt holders get paid first and equity holders 

get whatever is left over. Further, interest expense on debt is tax deductible, making debt an even cheaper 
source of financing. Your estimate of the cost of equity should never be below the cost of debt.  

 
Unlike the cost of debt, which is often observable, the cost of equity is unobservable. As a result, we need to 

rely on an asset pricing model to estimate it. The three best known models are the capital asset pricing model 
(CAPM), the Fama-French Three-Factor model, and arbitrage pricing theory (APT). Because the CAPM is the 

most common model, we’ll use it as our primary method. The appendix describes the other models. 
 

The CAPM says that the expected return on a security is the risk-free rate plus the security’s beta times the 
equity risk premium (i.e., the difference between the market return and the risk-free rate): 
 

Expected return = Risk-free rate + β(Market return – risk-free rate) 
 

In the CAPM, the equity risk premium is the same for all companies. Only the beta is different from company 
to company. See Exhibit 2.  

 
Exhibit 2: The Security Market Line 

 
Source: Credit Suisse.  

 
The CAPM is better as pure theory than in practice, so putting it to work requires a number of important 

judgments. Three major questions emerge: 
 

 What should I use for the risk-free rate? 

 

 How do I estimate the difference between the market return and the risk-free rate, or the equity risk 
premium? 

 
 What is the best way to estimate beta? 

 

 

Risk (Beta Coefficient)

Rate of 
Return Security market line (SML)

Rf
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Risk-Free Rate 

 

The risk-free rate is the easiest. The best proxy for it is the yield on a long-term, default-free government fixed 
income security. In the United States, the 10-year Treasury note is a suitable security. This yield is easy to 

find, is sufficiently long-dated, and has a relatively low risk of default. Outside of the United States, you can 
adjust the local-currency government borrowing rate by the estimated default spread. Aswath Damodaran, a 

professor of finance at the Stern School of Business at New York University, shares these estimates on his 
website based on local currency ratings. 

 
In theory, the risk-free rate is the return of a portfolio (or security) that has no covariance with the market—i.e., 

a beta of zero. While the 10-year Treasury note does not have a zero beta, Exhibit 3 shows that it is very low. 
Beta is the slope of the regression line.  

 
Exhibit 3: The Beta for the 10-Year Treasury Note Is Low 

 

Source: FactSet and Credit Suisse.  

 

Equity Risk Premium 

 
The equity risk premium (ERP) is the difference between the return of the market and the risk-free asset. The 

rationale behind a positive ERP is pretty straightforward: Investors are risk averse and demand a higher return 
on a riskier stream of cash flows than on a less-risky stream. The challenge is to estimate the magnitude of 
the premium. This is no easy task. Consider that a survey of 150 finance and valuation textbooks written over 

the past 30 years revealed a range of estimated ERPs from 3 to 10 percent.10 
 

Factors that determine the ERP include collective risk aversion, the perceived level of economic risk, the 
degree of liquidity in markets, and tax policy. Because these factors change, the ERP tends to move around. 

In fact, academic research suggests that the ERP is probably a nonstationary series.11 Your goal is to make 
an intelligent estimate of the current, forward-looking ERP.  
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There are three common approaches to estimating the ERP. The first is to examine historical results and 
assume that the future will be similar to the past. The second is to survey investors about their expectations. 

The third is to estimate a market-implied rate by reverse engineering the market price.  
 

Each approach has strengths and weaknesses. Historical results are backed by lots of data but are highly 
sensitive to the time period you select to analyze, reflect survivorship bias, and vary based on whether you use 

arithmetic or geometric averages. Surveys capture investor attitudes at the moment but are imperfect because 
investors have a strong tendency to extrapolate their most recent experience, and the structures of the 

surveys are not always ideal. A market-implied ERP is based on prevailing prices but requires numerous 
assumptions about drivers such as future growth and return on capital.  

 
Still, not all is lost. You can come at the problem of estimating the ERP from a number of different angles and 

generally arrive at a figure that is economically sound. One approach that makes sense is to start with a 
historical average, calibrate the result using credit spreads, and then compare it to market-implied returns. 
 

When calculating the historical ERP, you must answer a few questions: 
 

 What is the appropriate risk-free rate?  
 

 Over what time period should you look at returns?  
 

 Which average should you use, arithmetic or geometric?  

 
Your answers to these questions can have a large influence on your estimate of the ERP. A recent paper by 
Aswath Damodaran showed an ERP range of 1.7 to 7.7 percent based on which combination of these 

choices were made.12 
 
We have effectively answered the question about the risk-free rate. For the reasons we cited, the return on 

the 10-year Treasury note works well. If you choose to use Treasury bills or bonds, you must make sure that 
the ERP is adjusted accordingly.    

 
The time horizon issue is trickier. Some believe that shorter time horizons are preferable because they better 

reflect current conditions. The problem with that argument is that short time periods come with huge standard 
errors. The standard deviation of S&P 500 returns since 1928 has been very close to 20 percent.  

 
Standard error  =  standard deviation 

         the square root of the measured time 
  

 
   

√    
 

 

So, for example, the standard error of an ERP based on 5 years of data is 8.9 percent. Even 25 years of data 
has a standard error of 4 percent. So for time periods less than 20 years, the standard errors are likely to be 
as large, or larger, than the ERP itself. This argues for using a longer time period. We have reliable data for 

the past 80 years, which gets the standard error down to about 2.2 percent. 
 

Investors who use historical averages to estimate the ERP rarely specify whether they are using arithmetic or 
geometric returns. The difference between the two is material. For equity less bond returns from 1928-2012, 
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the arithmetic return was 5.9 percent and the geometric mean was 4.2 percent. The difference, 1.7 
percentage points, is a large percentage of the value of either total. 

 
The arithmetic average is the simple mean of the series of annual ERPs (equity market - risk-free rate). The 

geometric mean is the compounded return. The geometric return is always less than or equal to the arithmetic 
return. The difference is greater as the standard deviation of the time series increases. 

 
If your goal is to estimate the market’s risk premium over the next year, then the arithmetic average is the way 

to go. For multiple time periods, in contrast, a geometric average is better.   
 

The second approach is to look at credit spreads, which reflect a bond risk premium. Because fixed income 
returns are observable, we can use them as a benchmark to estimate unobservable equity returns. The initial, 

straightforward point is that the ERP should not be below the credit spread for the simple reason that you 
should not expect to earn a higher return on an asset with less risk. Further, widening or narrowing credit 
spreads can be a useful indicator of a widening or narrowing ERP.  

 
The final approach is an estimate of the market-implied ERP. The idea is that the key drivers of value, 

including earnings and dividends, follow long-term trends that are reasonably predictable. With a sense of 
future cash flows and knowledge of the prevailing price, we can solve for the discount rate that equates the 

present value of future free cash flows to today’s price.  
 

Damodaran posts this calculation on his website each month: http://pages.stern.nyu.edu/~adamodar/.  
 

Exhibit 4 shows Damodaran’s estimate of the ERP since September 2008. The ERP has been in a wide band 
of four to eight percent in the past five years. The line in the chart is the price of the S&P 500. Note that the 
ERP and S&P 500 tend to go in opposite directions. This means lower stock prices generally suggest higher 

expected returns and vice versa. As of October 1, 2013, Damodaran’s estimate for the ERP was 5.7 percent, 
while the model developed by Credit Suisse’s equity strategy group implied a warranted ERP of 4.5 percent.13 
 

Exhibit 4: Implied Equity Risk Premium per Aswath Damodaran 

 

Source: Aswath Damodaran and Credit Suisse.  

Note: 2013 data as of 09/30/13; ERP is average of prior 12 months. 
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Exhibit 5 shows the Treasury note yield (at the bottom in blue) and the implied ERP (on top in brown) over the 
past 50 years. The sum of the note yield and ERP is the expected return for the market. After peaking in the 

early 1980s, the bull market of the 1980s and 1990s drove down the implied return for the stock market.  
 

The exhibit shows something even more remarkable: The ratio between the equity risk premium and the risk-
free rate. That ratio has averaged 0.8 over the past five decades (roughly an average ERP of 4 percent and 

risk-free rate of 5 percent). But following the extraordinarily loose monetary policy adopted by central banks 
around the world following the financial crisis, interest rates have been pushed below the level that many 

consider normal. Equity returns, which have averaged 6-7 percent over time adjusted for inflation, have 
remained in a range consistent with historical averages.14     

 
As a consequence, the ratio of ERP to risk-free rate has jumped from below 1.0 to in excess of 3.0. While 

the expected return from the market hasn’t changed much, the composition relies much more on the equity 
risk premium and much less on the risk-free rate than in the past. Whether we will see a ratio in the future 
that is closer to the historical average remains a subject of debate.     

 
Exhibit 5: Historical Implied Equity Risk Premium per Aswath Damodaran 

 

Source: Aswath Damodaran and Credit Suisse.  

Note: 2013 data as of 09/30/13. 

 
Beta 
 

The concept of beta has come under attack in recent years but remains a reasonable starting point for 
thinking about risk and expected return. We will discuss methods to improve the measurement of beta and 

also cover alternative approaches to estimating the cost of equity. The goal, always, is to come up with a cost 
of equity that makes business, economic, and common sense. 

 
Before getting into the methodology, it’s important to bear in mind two points about beta. First, beta is a 
measure of the risk a security adds to a diversified portfolio. As a result, it is very possible for a particular 

company to have high individual risk but low market risk (the inverse is also true). Second, beta measures 
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relative risk, with an average of 1.0. Saying it differently, the market-capitalization weighted average beta of all 
investments must average one. 

 
So what exactly is beta? Beta is a measure of the excess return on an individual security relative to the excess 

return on the market index. You can think of it as a measure of financial elasticity. In practice, you calculate a 
historical beta by doing a regression analysis with the market’s total returns as the independent variable (x-

axis) and the asset’s total returns as the dependent variable (y-axis).15 The slope of the best-fit line is beta. 
Exhibit 6 shows the beta for Netflix (NFLX) based on monthly returns over the 60 months ended September 

2013.   
 
Exhibit 6: Beta Is the Slope of the Best-Fit Line 

 

Source: FactSet and Credit Suisse.  

 

As you may recall from a math class long ago, you can describe the slope of a line as the rise over the run. If 
an asset went up and down in exactly the same way as the market, the line would be at a 45 degree angle 

and the rise over run would equal 1.0. If the asset goes up or down at a percentage twice that of the market, 
the rise over run would equal 2.0, and you would consider that asset to be riskier than the market. Naturally, if 
the asset rises or falls at a rate that is one-half of the market’s percentage, it would have a beta of 0.5 and 

you would deem it to be less risky than the market. (More technically, you are supposed to calculate beta 
using excess returns. But calculating beta using total returns makes little practical difference.) The definition of 

beta, then, is the covariance between the security and the market (rise) divided by the variance of the market 
(run).   

 
As an additional note, the y-intercept of the best-fit line is the alpha. It is a measure of excess return relative 

to risk as measured by beta. In the aggregate, alpha must average to zero.  
 

Exhibit 7 shows the calculation for beta and alpha for Disney for the 60 months ended September 2013. Beta 
is about 1.2 and alpha is very close to zero. 
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Exhibit 7: Beta Calculation for Disney 

 

Source: FactSet and Credit Suisse.  

 

Beta is supposed to be a forward-looking measure. In practice, we can’t observe beta so we have to estimate 

it by looking at historical relationships and make adjustments where appropriate to remove some of the noise. 
 

There are a number of judgments you have to make when determining how to calculate beta. The first is 
which index to compare to; the second is how far back in history you should go; and the third is the frequency 

of return measurement (e.g., daily, weekly, monthly, quarterly, or annually). 
 

Of these judgments, determining the appropriate index is probably the most straightforward. One way to think 
about it is to identify which benchmark the marginal buyer of the security is likely to use. For most funds in the 
United States, the S&P 500 is the most logical candidate as more than one-half of the assets under 

management use it as a benchmark. But the benchmark you use will determine the beta. Exhibit 8 shows the 
beta for Disney (60-month, using monthly returns) calculated for four indexes. You can see a range of 

approximately 1.2 to 1.3. 
 
Exhibit 8: Disney’s Beta Using Four Indexes 

          Relative to:    Five-year monthly beta 

          S&P 500         1.22 
          Dow 30         1.33 

          Russell 3000       1.17 
          MSCI World        1.27 

Source: FactSet and Credit Suisse.  

Note: Data as of 9/30/13.  
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business models and capital structures, longer is better. If you suspect that the data from a few years ago no 
longer apply, try calculating a rolling beta. If the beta changes materially during your measurement period, you 

can then consider whether it makes sense to use a shorter period.  
 

Exhibit 9 shows the betas for Disney using the S&P 500 and monthly returns over four different time horizons. 
The exhibit also includes the R2’s, a measure of the strength of the correlation. 

 
Exhibit 9: Disney’s Beta Using Four Time Periods 

      Measurement period  Monthly beta   R2 
          Three-year          1.24             56% 

          Five-year           1.25             73 
          Seven-year          1.16            69 

          Ten-year           1.16            58 

Source: FactSet and Credit Suisse.  

Note: Data as of 9/30/13.  

 

The final decision is the frequency of the measurement period. The benefit of more frequent measurement is 
more data. Multiple sources, including McKinsey’s book on valuation and a paper by Aswath Damodaran, 

suggest that there are some biases associated with daily or weekly data for beta estimation. McKinsey 
recommends monthly data, and Damodaran recommends using high-frequency data only with certain 

adjustments. Unless you have a good reason not to, you should start with 60-month, monthly returns to 
calculate beta.  

 
Exhibit 10 shows Disney’s beta assuming five different measurement frequencies over five years. Also 

included are the standard errors.  
 
Exhibit 10: Disney’s Beta Using Five Measurement Frequencies 

          Return interval    Beta   Standard error 

          Daily       1.13            0.021 
          Weekly      1.11           0.047 

          Monthly      1.25            0.099 
          Quarterly      1.35         0.149 
          Annually      1.12          0.196 

Source: FactSet and Credit Suisse.  

Note: Daily, weekly, monthly, and quarterly data as of 9/30/13; annual data as of 12/31/12. 

 

Even if you make good choices in calculating historical beta, the process is imprecise. For example, 
Amazon.com’s 60-month beta, based on monthly returns, is 0.79 with an R2 of just 17 percent and a standard 
error of 0.23 (as of September 30, 2013). So you can be 95 percent confident that AMZN’s beta is 

somewhere between 0.33 and 1.25, which is not exactly the definition of precision. So there are two common 
ways to improve the estimate of beta.  

 
Adjusted beta: The first method adjusts the beta toward 1.0 to create an adjusted beta. Bloomberg and Value 

Line use this technique. Here’s the typical formula: 
 

Adjusted beta = (raw beta * 0.67) + (1.0 * 0.33) 
 

So, for example, AMZN’s adjusted beta is 0.86 = (0.79 * 0.67) + (1.0 * 0.33) 
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The rationale for this adjustment is empirical evidence suggesting that betas tend toward 1.0 over time.16 This 
makes economic and intuitive sense. The challenge to the adjustment is with respect to the weightings. It is 

likely that betas converge to 1.0 at different rates for different companies, and the one-size-fits all solution 
fails to capture that. Still, this adjustment likely improves the estimate of a forward-looking beta. 

 
Industry Beta 

 
The second way to improve beta is to consider an industry beta instead of betas for individual companies. In 

our discussion of high-level thoughts, we discussed breaking down corporate risk into business risk and 
financial risk. The key premise supporting an industry beta is that business risk, or operating risk, will be 

similar from company to company within an industry. By considering a larger sample, an industry beta can help 
wring out the errors that plague the estimates for individual companies.  

 
There is a three-step process to calculate an industry beta: 

 

 Unlever the beta. Because an individual company’s beta combines both business risk and financial risk, 

we first need to remove the effect of financial leverage by unlevering the beta. The equation to do this, 
which is based on M&M’s invariance proposition, is as follows: 

 
βU =        βL          _ 
 [1 + (1 – T)(D/E)] 

 
Where:  

 
βU = Beta unlevered 

βL = Beta levered 
T = Tax rate 

D = Market value of debt (% of total capital) 
E = Market value of equity (% of total capital) 

 
Take for example Company Echo with a raw beta of 1.2, a 35 percent tax rate, 20 percent debt, and 80 

percent equity:  
 
βU =        1.2             _ 

 1 + (1 – .35)(.20/.80) 

 

βU =        1.2             _ 
      1 + (.65)(.25) 

 
βU =        1.2             _ 

          1.1625 

 

βU  = 1.03 
 

 Calculate the average beta for the industry. The second step is to create an average of all the 

unlevered betas for the companies within the industry. You can define an industry as a set of companies 

that have similar business risk. You then take the market-capitalization-weighted average of the industry. 
It’s often useful to also look at the median to see if it’s in the same range as the mean. 
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 Relever the beta for the specific company. Unlevering the beta removed financial risk, but now you 

must reintroduce it based on the company’s expected long-term capital structure. The formula to relever 
the beta is: 

 
βL = βU [1 + (1 – T)(D/E)] 
 

Take for example Company Foxtrot that has an industry beta of 0.80, a 38 percent tax rate, 25 percent debt, 
and 75 percent equity:  

 
βL = 0.8 [1 + (1 – .38)(.25/.75)] 

 
 = 0.8 [1 + .62(.333)] 

 
 = 0.8 [1.2066] 

 
βL = 0.97 

 
Industry betas should provide a more accurate and stable sense of the company’s relative risk. On his website, 
Aswath Damodaran shares his calculations of the levered and unlevered betas for many industries.17  

 
Damodaran makes additional corrections for industries with lots of cash. When cash exceeds debt, a company 

has negative financial leverage. This means that the returns to shareholders are dampened, and hence risk is 
lower. 

 
The reasons you adjust betas are to reflect that they tend toward 1.0 over time and to reduce measurement 

error. The first goal leads to another important analytical consideration. If you have a company with a beta that 
is meaningfully above or below 1.0, you should adjust the weighted average cost of capital calculation for the 

residual value to reflect a beta closer to 1.0. This adjustment is particularly important for young companies that 
will look a lot more mature as they reach the point at which you apply the residual value.  

 
To summarize, as a default, you should determine the cost of equity by: 
 

 Using the 10-year Treasury note as your risk-free rate;  
 

 Applying a reasonable equity risk premium;  
 

 Calculating a 60-month, monthly beta that you adjust as appropriate (industry betas are best).  
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Other Forms of Financing 
 
If relevant, you have to know how to determine the cost of other sources of capital.  

 

Debt and equity are by far the largest sources of capital. But there are other means to finance assets as well. 
One example is operating leases. For instance, a retailer can choose to either buy or lease a new store. Given 

the transparency of interest rates and taxes, these two financing sources are generally nearly equivalent. But 
their effects on the income statement and balance sheet are very different. We want to normalize the two 

methods for the purpose of comparing companies and estimating the cost of capital. You will find this most 
relevant for industries with heavy investment needs, including transportation (e.g., airlines) and retail. 

 

Operating leases. Companies that choose to acquire stores through operating leases have lower operating 

income and lower levels of debt than companies that choose to buy their stores. In order to make the two 
choices comparable, for companies that lease you need to add the implied principal amount of the lease to 

assets and the equivalent amount of debt to the right side of the balance sheet. This increases the ratio of 
debt to total capital. For companies that lease you also need to adjust earnings before interest and 

amortization by reclassifying the implied interest expense portion of the lease payments from an operating 
expense to a financing cost.  

 
As a consequence of these adjustments, corporate value increases as you are discounting a higher cash flow 
number by a lower discount rate. But the equity value is theoretically unchanged as the increase in corporate 

value is offset by a higher level of debt. For more on operating lease adjustments, Aswath Damodaran has a 
spreadsheet that guides your calculations.18  

 

Preferred stock. Preferred stock is an equity instrument that blends the features of debt and equity. The 

total value of preferred stock outstanding in the U.S. is around $165 billion, a small fraction of the equity and 
bond markets. Like debt, preferred stock typically provides its holder a stream of cash flows—in this case, in 

the form of a dividend. Also like debt, preferred stock generally has no voting rights. However, preferred stock 
resembles equity in that the company is not contractually obligated to pay a dividend (interest payments and 

the repayment of principal are contracts), and decisions about the dividend are left to the discretion of the 
board of directors. Because preferred stock is junior to debt but senior to common equity in the capital 

structure, the cost of preferred stock is typically somewhere in between the two. 
 

Cost of preferred = preferred dividend per share/market price per share   
 

Further, unlike interest payments on debt, the dividends on preferred stock are not tax deductible. This deters 
a lot of companies from issuing preferred stock, with the largest issuers being financial institutions, REITs, and 
public utilities. Preferred stock is attractive to other companies because tax laws allow companies to exclude 

70 percent of dividend income from their taxable income, which is especially valuable here because preferred 
stock tends to have a higher yield than common stock. Financial companies may use preferred stock to 

improve capital ratios at a lower cost than straight equity. 
 

Many preferred issues include some provision for retirement, and frequently the preferred offers an option to 
retire the issue, to convert it into common stock, or to repurchase it at a specific time and price. You must 

read the details about a preferred issue to understand if there’s an embedded option. If so, you must include 
that option in your valuation. 
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Convertible bonds. Convertible bonds are another source of financing. Convertible bonds combine a straight 

debt issue with a warrant. You should value them accordingly. Convertible bonds typically have yields below 
straight debt because of the value of the embedded warrant. They are often junior to other issued debt as well. 

There are three broad regimes in valuing converts. The first is when the stock price is well above the exercise 
price. Here, these instruments act more like straight equity. Second, when the stock price is near the exercise 
price, both the bond value and the warrant are important sources of value. Third, when the stock price sinks 

well below the exercise price, the convert is “busted” and trades more like straight debt. 
 

It’s also important to note that convertible bonds embed warrants, not options. Warrants are for the issuance 
of new shares, which means that current shareholders will be diluted upon conversion. 
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Normalizing 
 
During times when implied returns are far from historical norms, you may have to provide a 

normalized cost of capital. Further, it’s important to consider a company’s need to access capital 

markets when evaluating the capital structure. 

 
Over the past 85 years, the average geometric return for the stock market has been 9.0 percent, the 

arithmetic return 11.1 percent, and the standard deviation about 20.1 percent. Said differently, the stock 
market’s real return (i.e., inflation-adjusted) has been 6-7 percent and, as we noted earlier, the equity risk 
premium has been 4-5 percent. But those long-run figures belie the instability of the time series. Exhibit 11 

shows the rolling 10-year equity risk premium, which makes clear that the results often deviate substantially 
from the historical average. Collective risk aversion changes dramatically from period-to-period. 

 
Exhibit 11: Rolling 10-Year Realized Equity Risk Premium (1938-2012) 

 
Source: Aswath Damodaran and Credit Suisse.   

Note: Stocks represented by S&P 500 Index or proxy; bonds represented by US 10-Year Treasury security. 

 

One crude way to gauge collective risk aversion is to monitor the Chicago Board Exchange Volatility Index, or 
VIX, which is a measure of the implied annual volatility of options on the S&P 500 Index. (More technically, 

the VIX measures the implied volatility of the next 30 days and is expressed as annualized volatility.) Exhibit 12 
shows the time series for the VIX over the past 20 years. The exhibit shows that the implied volatility can be 
very different than the S&P 500’s average standard deviation over the past 85 years. The spike in late 2008 

was the largest sustained period of perceived risk since the 1930s. 
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Exhibit 12: The Chicago Board Options Exchange Volatility Index (1990-September 2013) 

 

Source: FactSet and Credit Suisse.  

 
We can also gauge systemic risk by aggregating market-based measures of default risk for corporations or 
nations.19 Two examples that analysts follow widely include bond spreads and credit default swap (CDS) 

spreads. The bond yield spread is the yield on a bond in excess of the risk-free rate, and the CDS spread is 
the cost of insuring against default. When viewed together, the VIX, credit spreads, and CDS spreads give a 

reasonable sense of collective risk aversion. Low volatility and low credit and default risk spreads imply a 
greater risk appetite, and high readings indicate fear of risky assets.  

 
Credit Suisse’s Global Risk Appetite Index (CS GRAI) is a useful tool for tracking fluctuations in risk 

preference.20 The CS GRAI gauges risk tolerance by comparing the performance of safe assets such as 
government bonds to more volatile assets such as equities. Typically, the risk appetite is high following a 

period when risky assets have generated very high returns and the risk appetite is low following a period of low 
returns for risky assets.   

 
Low risk aversion often comes with high asset prices, but high asset prices imply less upside and more 
downside. And so asset prices are often vulnerable to decline when investors perceive risk to be low—think of 

the spring of 2000 and the summer of 2007. Conversely, when investors perceive risk to be high, asset 
prices are often very attractive—think spring of 2009.     

 
When collective perceived risk is well above or below historical standards, analysts face a challenge. On the 

one hand, the cost of capital represents the opportunity cost of investors, so the prevailing rates and risk levels 
should be useful and indicative. On the other hand, we know that credit spreads and the equity risk premium 

are series that revert to the mean, which implies that extremely high or low readings are likely to be followed 
by readings closer to the historical average.  

 
So should an analyst simply go with the current levels or should he or she normalize the cost of capital 
estimate to reflect long-run averages?  
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The best approach, if not altogether satisfying, is to calculate the cost of capital twice: once for prevailing 
conditions and a second time for “normal” conditions. The two calculations should be explicit in your 

commentary and analysis. When perceived risk is high, the calculation using normal rates will boost your 
values. When risk perception is low, normal rates will lower your values. 

 
Harley Davidson’s issuance of senior unsecured notes in February 2009 is a good case for when to use this 

two-step approach. The $600 million offering, which carried a 15 percent yield, was snapped up by Berkshire 
Hathaway and Davis Selected Advisors. With the company issuing senior unsecured debt at a 15 percent yield, 

one could only conclude that the cost of equity was quite a bit higher, probably in the high teens. So it made 
sense to use the market-determined rates to discount future cash flows, even if those rates were exorbitantly 

high by historical standards. 
 

At the same time, it would have been reasonable to assume that collective risk aversion would not remain 
elevated and that more normal rates would prevail at some point in the future. So a separate calculation of 
Harley Davidson’s value, using a discount rate representative of long-term averages, would have been 

appropriate. Again, the key is making sure that you label your analysis clearly.     
 

An assumption of finance theory that doesn’t always hold in the real world is that capital is always available, if 
at a price. In reality, there are times when external financing is either exorbitantly expensive or simply 

unavailable. For companies with negative free cash flow (i.e., companies that invest more than they earn) or 
knowledge-based companies that rely on steady investments, windows of capital inaccessibility can be 

crippling and, in some cases, a mortal blow. Some researchers have argued that future investments are 
tantamount to liabilities and that executives must take those liabilities into consideration in setting the capital 

structure. 
 
Exhibit 13: Determining the Optimal Capital Structure 

 
Source: Credit Suisse based on Tim Koller, Marc Goedhart, and David Wessels, Valuation: Measuring and Managing the Value of Companies, 5th 

Edition (Hoboken, NJ: John Wiley & Sons, 2010). 
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Here’s one way to think about it. In standard finance theory, a company should take on as much debt as it 
can without incurring too much risk of distress. So a company’s optimal capital structure assumes as much 

debt as possible to reduce the cost of capital without taking on so much debt as to incur the risk of distress. 
Exhibit 13 shows this tradeoff.21  

 
In contrast, companies that need to fund future investments need some assurance that they will be able to 

invest irrespective of the conditions in capital markets. In effect, the insurance value of cash on the balance 
sheet exceeds the value of the tax shield of debt. So these companies tend to have greater cash reserves. 

 
When modeling, consider carefully future investment requirements and the company’s need to access external 

capital. If the company is insufficiently capitalized, make sure that you have a distinct node to reflect the risk of 
distress. This not an issue about the cost of capital but rather a modeling consideration.  
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Checklist 

 

 Determine all sources of financing 
 
Debt 

 Calculate the yield to maturity on the company’s long-term debt 

- If observable, use that yield 
- If illiquid, use credit spread  

- If the security contains an option, use the implied option-adjusted spread 
 Reflect the tax shield 

 Consider other tax issues, including tax-loss carryforwards and tax credits 
 If the company has substantial operating leases, convert them to look like debt 

 
Equity 

 Determine the current risk-free rate (U.S. 10-year Treasury note) 
 Use current equity risk premium estimate (see http://pages.stern.nyu.edu/~adamodar/) 

 Calculate the industry beta 
 Relever the industry beta to calculate the stock’s beta 

 Check your cost of equity versus the cost of debt and implied volatility 
 For the residual value, use beta weighted toward 1.0 if the beta is substantially different than 1.0 

currently 

 
Other sources of financing 

 Calculate return required on preferred stock or convertible bond 
 
Capital Structure 

 Determine the company’s target debt-to-capital ratio (use market values) 

 In the case of a dynamic capital structure, use adjusted present value (see appendix) 
 
Normalize 

 If the current expected returns are much higher or lower than historical norms because of collective 

increases or decreases in risk aversion, show both the prevailing cost of capital and a normalized cost of 
capital. Make sure you label each clearly. 

http://pages.stern.nyu.edu/~adamodar/
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Appendix 

 
a. Real versus Nominal Cash Flows 

 
It does not matter if you use real (adjusted for inflation) or nominal (unadjusted for inflation) 

numbers provided your analysis is consistent throughout.  

 

Here are the two main points: 
 

 Valuation doesn’t change in the face of rising or falling rates unless the real (inflation-adjusted) discount 

rate and/or the real growth rate change. There is substantial evidence that these rates are very sticky 
over time and in the aggregate. But judgment is required for individual companies. 

 
 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 over 30 years ago, and Campbell and Vuolteenaho reiterated the point in a more recent paper.  

 
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: 

 
Distributable earnings     = $100 

Growth next 3 years (real)  = 5% 
Growth beyond 3 years (real)  = 3% 

Ten-year note yield     = 3% 
Equity risk premium     = 5.75% 

Beta          = 1.0 
Expected inflation      = 3% 

 
What are the growth rates? 

 Real               Nominal 
First 3 years 5%                (1.05)*(1.03) – 1 = 8.2% 

3 years + 3%                (1.03)*(1.03) – 1 = 6.1% 
 
What are the discount rates? 

 Real               Nominal 
 (1.0875/1.03) – 1 = 5.58%        3% + 1*(5.75%) = 8.75% 

 
What are the cash flows? 

 Real               Nominal 
Year Cash flow              Cash flow 

1 105               108.2 
2 110.3               117.0 

3 115.8               126.5 
 
What are the terminal values? 

 Real               Nominal 

 115.8*(1.03)/(0.0558 – 0.03) = $4,617    126.5*(1.061)/(.0875 - .0609) = $5,045 
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What are the present values? 

 Real               Nominal 
 105/1.0558 +             108.2/1.0875 + 

 110.3/(1.0558)2 +           117.0/(1.0875)2 + 
  (115.8 + 4,617)/(1.0558)3             (126.5 + 5,045)/(1.0875)3   

 

  = $4,219     = $4,219 

 
The main message is that it’s important to always be consistent 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. 
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b. Adjusted Present Value 

 
Adjusted present value (APV) adds some important flexibility to a discounted-cash-flow analysis 

that is particularly useful for companies that have dynamic capital structures.  

 

The assumption of a steady debt-to-total capital ratio—a crucial assumption in the WACC calculation—often 
makes sense. But changing capital structures require another layer of analysis.  
 

You do an APV analysis in four steps: 
 

1. Prepare a cash flow forecast for the business 
 

2. Discount the cash flows and residual value to the present value using the cost of equity 
 

3. Value the costs or benefits of financing 
 

4. Add the pieces together 
   

The best way to illustrate this concept is to provide a simple numerical example. Note that the company’s total 
debt drops during the forecast period. Here’s an example: 
 

Step 1 is to create the cash flow forecasts.  
 

Income statement 

      

 

0  1  2  3  4  5  

EBIT 

 

22.7  29.8  37.1  40.1  42.1  

Interest expense 

 

21.6  19.1  17.8  16.7  15.8  

Pretax income 

 

1.1  10.7  19.3  23.4  26.3  

Taxes @ 34% 

 

0.4  3.6  6.6  8.0  8.9  

Net income 

 

0.7  7.1  12.7  15.4  17.4  

       Depreciation 

 

21.5  13.5  11.5  12.1  12.7  

Capital expenditures 

 

10.7  10.1  10.4  11.5  13.1  

Change net working capital 

 

(12.3) 1.9  4.2  5.2  6.1  

Change other assets 

 

9.0  6.9  3.4  0.0  0.0  

 

Balance Sheet 

      

 

0  1  2  3  4  5  

Assets       

Net working capital 60.0  47.7  49.6  53.7  59.0  65.1  

Net fixed assets 221.0  210.3  206.9  205.7  205.1  205.5  

Other assets 26.0  17.0  10.1  6.7  6.7  6.7  

Total assets 307.0  275.0  266.6  266.1  270.8  277.3  
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Liabilities + Equity 

Revolver 13.0  0.2  4.8  11.7  20.9  20.0  

Bank loan 80.0  60.0  40.0  20.0  0.0  0.0  

Subordinated debt 150.0  150.0  150.0  150.0  150.0  0.0  

Long-term debt 0.0  0.0  0.0  0.0  0.0  140.0  

Total debt 243.0  210.2  194.8  181.7  170.9  160.0  

Equity 64.0  64.8  71.8  84.4  99.9  117.3  

Total Liabilities + Equity 307.0  275.0  266.6  266.1  270.8  277.3  

       Interest paid 

 

21.6  19.1  17.8  16.7  15.8  

Principal repaid 

 

32.8  15.4  13.1  10.8  10.9  

 

Free Cash Flow 

       

        EBIT 

 

22.7  29.8  37.1  40.1  42.1  

 Taxes @ 34% 

 

7.7  10.1  12.6  13.6  14.3  

 NOPAT 

 

15.0  19.7  24.5  26.5  27.8  

 

        Change in working capital 

 

(12.3) 1.9  4.1  5.3  6.1  

 Capital spending (net) 

 

(10.8) (3.4) (1.1) (0.6) 0.4  

 Other 

 

(9.0) (6.9) (3.4) 0.0  0.0  

 Investment 

 

(32.1) (8.4) (0.4) 4.7  6.5  

 

        Free cash flow 

 

47.1  28.1  24.9  21.8  21.3  22.4  

   

Step 2 is to discount the cash flows and residual value at the cost of equity in order to determine the present 
value. This is the value of the company’s operations. 

 

 

0  1  2  3  4  5  6+ 

Free cash flow 

 

47.1  28.1  24.9  21.8  21.3  194.7  

Discount factor 1.0  0.9  0.8  0.7  0.7  0.6  

 PV 

 

42.4  22.8  18.2  14.3  12.6  115.5  
 

         Value FCF      225.9  

 

Discount  11.0% 

   

   

Growth 2.0% 

           

Step 3 is to value the tax shield. This is discounted at the cost of debt. This values the company’s financing. 
 

 

0  1  2  3  4  5  

 Interest tax shield 

 

7.4  6.5  6.1  5.7  5.4  

 Terminal value of shield 

      

122.4 

Discount factor 1.0000 0.9132 0.8340 0.7617 0.6956 0.6352 

 PV 

 

6.7 5.4 4.6 3.9 3.4 77.8 

         

  Value Tax Shield 
 

101.9  

 

Discount 9.5% 

   

   

Growth 2.0% 
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Step 4 adds the results of steps 2 and 3 to determine the company’s value.  
 

Operations 225.9  

Financing 101.9  

 

  Adjusted Present Value 327.8  
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c. Arbitrage Pricing Theory 

 
Arbitrage pricing theory (APT) is a multivariate model that considers a variety of economic factors 

that shape an investment’s required rate of return.  

 

The CAPM is a univariate model that considers only risk versus the market. APT acknowledges the fact that 
some stocks may be more sensitive to a particular factor than other stocks. For example, ExxonMobil is likely 
to be more sensitive to the price of oil than Coca-Cola is, whereas Coca-Cola may be more sensitive to the 

price of sweetener than ExxonMobil is.  
 

The returns in APT are specified by this equation: 
 

Return = α + β1(F1) + β2(F2) + β3(F3) + … + ε 
 

Common factors include yield spreads, interest rate risk, business outlook risk, and inflation risk.  
 

The practical problem with APT is that it does not specify what the factors are and adds substantial complexity 
to the problem of estimating the cost of equity. As a result, it has been more popular in the classroom than in 

practical applications.  
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d. Fama-French Three-Factor Model 

 
The Fama-French model estimates returns by considering a correlation with three factors, 

including the equity risk premium, the excess returns of small stocks versus large stocks, and the 

excess returns of cheap stocks versus expensive stocks.  

 
In 1992, Eugene Fama and Kenneth French published a bombshell paper that suggested that their tests did 

not support the CAPM.22 Rather than settling for that criticism, they looked at past returns and tried to 
determine what explains returns. Their analysis led them to two variables beyond the market risk premium: 
small capitalization and low valuation. They found that small capitalization companies deliver higher returns 

than large capitalization companies (small minus big, or SMB) and that cheap, high book-to-price stocks 
deliver higher returns than expensive, low book-to-price stocks (high minus low, or HML).  
 

Return = α + β1(Rm – rf) + β2(RS- RB) + β3(RH- RL) + ε 

 
Fama and French imposed a rational asset-pricing framework in the tests of their model. They assumed that 

observed returns are associated with risk and hence are proxies for risk. In other words, they conclude that 
small stocks must be riskier than large stocks and that cheap stocks are riskier than expensive stocks even 

though there is no clear case for either conclusion based on first principles. 
 

In Exhibit 14, we calculate the cost of equity for Disney using the Fama-French model. We use monthly 
returns versus the S&P 500 over the past five years for the CAPM beta and the U.S. 10-year note for the 

risk-free rate. 
 
Exhibit 14: Fama-French Cost of Equity Calculation for Disney 

 
Source: Eugene F. Fama and Kenneth R. French, Aswath Damodaran, Dimensional Fund Advisors, Credit Suisse. 

Note: Risk-free rate, ERP, and data used in regression as of 8/30/13. 

 

A couple of issues are worth mentioning here. First, the CAPM beta (the regression versus the market) is the 
most significant factor determining the premium to the risk-free rate. Second, the key is not whether a stock 

itself is small or cheap but rather how it behaves relative to small and cheap stocks. You should not assume 
automatically that small and cheap stocks have a risk premium above and beyond the market risk premium.   
 

That this multi-factor model outperforms the CAPM should not come as a surprise because Fama and French 

selected risk proxies precisely because they better explained returns. Taken to its logical extension, any factor 
can be considered a risk factor if it better predicts returns. The challenge is to find risk factors that are causal 

and not simply correlated. 
 

The main practical impediments to using the Fama-French Three-Factor model are the same as for the basic 
CAPM: choice of time horizon and frequency of measurement period. Over very long time periods small stocks 
have delivered higher returns than large stocks, and cheap stocks have outperformed expensive ones. But 

Factor

Average annual 

premium Regression beta

Contribution to 

expected return

Market risk premium 5.6% 1.09 6.1%

SMB premium 3.1% 0.10 0.3%

HML premium 4.8% 0.43 2.1%

Premium over risk-free rate 8.5%
Risk-free rate 2.8%

Cost of equity 11.2%
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there are long stretches where these relationships do not hold. Aswath Damodaran recommends going with 
the Fama-French Three-Factor Model for looking at the past records of mutual funds, but prefers the CAPM, 

with appropriately adjusted betas, for corporate finance and valuation. 
 

  



October 8, 2013  

 

Estimating the Cost of Capital 35 

e. Calculation of Credit Suisse HOLT Discount Rate 

 
The CFROI® discount rate is a real, market-implied cost of capital consistent with the CFROI “Total 

Valuation System” approach.  

 

The model calculates the discount rate directly from, and in accordance with, the rest of the CFROI valuation 
framework. The discount rate depends on the CFROI fade rate and normalized growth rate assumptions in the 
Net Cash Receipt (NCR) forecasts that drive valuation. It is the cost of capital that equates the NCR forecasts 

with the current market price. This methodology allows users to compare discount rates to CFROIs in order to 
assess whether management teams are creating or destroying wealth. The CFROI valuation model permits 

CFROI and discount rate comparisons throughout time and across countries.23  
 

CFROI and discount rate comparison across markets and throughout time is achieved through: 1.) Real 
(inflation-adjusted) NCR’s that eliminates the distortion of changes and differences of purchasing power 

around the world and 2.) The Global Standard Firm (GSF) is used as a point of reference to measure 
company-specific risk characteristics and allow for global comparisons. The GSF (also referred to as the 

market discount rate or base rate) is a hypothetical company in 1999 of USD $5 billion market cap and 25 
percent leverage. It is scaled in time to the movement of the MSCI World Index to prevent size bias and is 

currency converted for every country at each point in time. The GSF, described as the “country rate” in HOLT 
Lens, is the focal point from which company-specific risk differentials are calculated.  
 

Company-specific discount rates are assigned a premium (penalty) or discount (benefit) risk differential relative 
to the GSF discount rate. These risk characteristics are measured in terms of size and leverage differentials. 

These risk variables, also employed in credit analysis, are used as proxies for liquidity and financial risk. 
Investors require a higher rate of return to compensate them for the additional risk. CS HOLT has empirically 

verified these risk characteristics to be the most statistically relevant to date. The discount rate uses equity 
market capitalization as a proxy for liquidity and leverage at market as a measure of financial risk. Greater 

financial leverage suggests a higher discount rate, while greater liquidity of traded shares (lower trading costs), 
suggests a lower discount rate. Corporations must accept a higher weighted average cost of capital for having 

less stock liquidity and for taking on additional debt. In summary, the more risk the investor accepts (less 
liquidity and high leverage) the higher the required rate of return. 
 

The CFROI model puts the tax deductibility of interest directly into the NCR stream through higher CFROIs 
resulting from lower taxes paid. From the owners’ perspective (external to the firm), the cost of debt (or 

equity) capital is properly viewed as the return that bondholders (or common stock owners) expect to achieve 
in the future. Bondholders receive full interest and principal payments and their anticipated return is 

understated when the cost of debt capital is reduced by impounding the benefit of the tax deductibility of 
interest payments as done in EVA models. This process allows a direct link between the investors’ discount 

rate and the firms’ cost of capital.  
 
Measuring Market-Derived Discount Rates 

 

 Screen. CFROI discount rates are calculated by country/region. For each country/region, screen all the 
companies to develop an acceptable sample of well-behaved companies. The country/region groupings 

are based on a set of requirements, including a sufficient number of observations, adequate reported 
market and financial data, and sufficient model fit.  

 

 Calculate market-implied discount rates. The CFROI market–derived discount rate is the rate at 

which CFROI NCR forecasts are discounted to equal the current market price for each stock. Since each 
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company has a known equity market value and a known stream of NCR forecasts, market-derived 
discount rates can be calculated for each company. CFROI discount rates are calculated using 

forecasted CFROI’s, reinvestment rates and fade rates that drive NCR forecasts. These market-derived 
discount rates are integral to the rest of the CFROI valuation model and inherently dependent on fade 

rate and normalized growth rate assumptions. For each company, calculate market-implied discount rates 
using NCR forecasts and market prices.  

 
 Run regression. Run multi-linear regression to measure the quantitative relationship between market-

implied discount rates and the risk characteristics of size (liquidity risk) and leverage (financial risk). A 

regression equation is produced using each company’s market-implied discount rate as the dependent 
variable regressed against leverage at market and the natural log (ln) of equity market cap (3 month 

rolling average) as the independent variables. The regression equation consists of an alpha (intercept), a 
size coefficient and a leverage coefficient. This equation is calculated for every country/region and 

changes weekly as stock prices change and forecasts are updated. 
 

Discount Rate = α + β1 (ln(Size)) + β2 (Lev) 
 

 Calculate Global Standard Firm discount rates and company-specific risk differentials and 

discount rates. A company-specific discount rate can be determined by inserting the company’s size 

and leverage forecast into the regression equation. However, for comparability and analysis reasons we 
calculate a GSF (country, market or base) discount rate. The GSF is a hypothetical company based in 

1999 of US $5 billion size and 25 percent leverage. The GSF size is currency converted for each country 
and is scaled through time to the MSCI index. The correlated movement with the global market removes 
market growth (size) bias allowing comparison through time and selection of a consistent size and 

leverage all over the world permits analysis across countries. We use the GSF as a focal point to 
measure relative company-specific size and leverage differentials. The GSF is presented as a base, 

country or market rate but is actually just a reference point and theoretically can be any point on the 
regression line. The use of the GSF allows for comparable company-specific liquidity and financial risk 

within a market.  
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 Outcome bias occurs when people judge outcomes without considering the 

true quality of the decision.  

 This bias is rife in business, investing, sports, and politics. 

 There is a module in the left hemisphere of the brain called “the interpreter” 
that takes any effect that it sees and effortlessly and rapidly creates a 

cause to explain it. 

 The interpreter is a natural pattern seeker and knows nothing of luck. This 

leads to numerous poor decisions.  

 To manage the interpreter it is useful to know ahead of time how much luck 

determines results in an activity and to focus on one’s decision-making 
process in instances where luck is ample.   
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Introduction 

 

Here is one quote from Monday morning’s media: 
 

“Each and every week we see bad coaching decisions in the NFL, but never, and I mean never, have I seen 
one as dumb as the decision Patriots coach Bill Belichick made Sunday night against the Colts.  

 
His brain was more frozen than Ted Williams’.”1 

 
Numerous press accounts echoed this sentiment. Here was the situation that created the stir. On the evening 

of November 15, 2009, the New England Patriots were leading the home team, the Indianapolis Colts, by the 
score of 34-28. There were just over two minutes remaining in the game, the Patriots had the ball on their 

own 28 yard line, and it was fourth down with 2 yards to go.  
 
Bill Belichick, the head coach of the Patriots, had two choices. He could instruct his team to punt, which 

would likely give the ball to the talented Colts around their own 35 yard line and force them to march 
downfield to score the game-winning touchdown in limited time. 

 
Or Belichick could go for it on fourth down. A successful conversion would effectively win the game for the 

Patriots and hand the Colts their first loss of the season. But a failure to convert would turn the ball over to the 
Colts at a very attractive position on the field, substantially increasing the probability that the Colts would score 

and win.     
 

The Patriots had faced a similar situation seven weeks earlier against the Atlanta Falcons. They went for it, 
got the first down, and clinched the game. On this night, the Patriots went for it again and were ruled down 

just shy of the marker. Moments later, the Colts scored a touchdown. Final score: Colts 35, Patriots 34.  
 
Belichick was unapologetic as he addressed his team the next day: “My decision there at the end was based 

on what I felt was best for the football team and our best chance to win. I’m just telling you I did what I 
thought was best. And it didn’t work out.” Later, he added, “The sign on the door when you walk out says 

‘ignore the noise.’ That’s the most important thing. Ignore the noise. I hope you believe it because it’s the 
truth. I’ll always tell you the truth.”2  

 
Did Belichick make the correct decision? The sports analytics community quickly rendered its verdict, and the 

consensus was that he did the right thing. Brian Burke at Advanced NFL Stats summed it up by saying, “The 
better decision would be to go for it, and by a good amount.” While Burke’s analysis relied on numerous 

assumptions, it would have been hard to assign credible probabilities that would have flipped the odds in favor 
of punting.3  
 

If Belichick indeed made the right decision from a statistical standpoint, why was he excoriated in the press? 
We argue that the reason is something called outcome bias, which says that “people take outcomes into 

account in a way that is irrelevant to the true quality of the decision.”4 Outcome bias is rife in the worlds of 
business, investing, sports, and politics. We will discuss the mental processes that underlie outcome bias and 

will finish with some ideas about how to cope with it. 
 

That outcome bias is so widespread is not just an interesting psychological observation. It also encourages 
poor decisions. You might imagine the mental process of a coach who is less secure in his job than Belichick. 

That coach would find the “safe” but inferior choice to punt the ball preferable precisely because it would 
shield him from the wrath of the fans, the press, and perhaps even the team’s owners.  
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Every day, people who make good decisions with bad short-term outcomes risk losing their jobs. This might 
include the head of a studio in Hollywood who failed to deliver a blockbuster, a chief executive officer who 

made a reasoned investment that soured, or a money manager with poor results for a quarter or two. The 
career risk in making better but bolder decisions can be too high for many professionals to handle. Most 

leaders punt.   
 

Outcomes Dictate Assessments of Decision Quality 

 

Outcome bias only arises when certain conditions are in place. Consider two parties, the person making the 
decision and the person judging the decision. If the judge knows nothing of the information that decision 

maker had, it is reasonable to equate poor outcomes with poor decisions. The judge has nothing else to go on.  
 

But when the judge has access to the same information as the decision maker and still equates a good 
outcome with good skill and a bad outcome with bad skill, outcome bias is at work. The bias is especially 

pronounced for decisions with outcomes that include a healthy dose of luck.  
 
Jonathan Baron and John Hershey, scholars of decision science, ran an experiment to show this bias. In one 

version, the subjects of the experiment were the judges. They were told that a 25-year-old man won a prize 
and that the man was unmarried and held a steady job. The prize was a choice between winning $200 for 

certain or an 80 percent chance of winning $300 and a 20 percent chance of winning nothing. The 
researchers told the subjects that the man selected the gamble.      

 
The researchers then showed the subjects two different outcomes. In one the man won $300 and in the other 

he won nothing. They then asked the subjects to rate the quality of the man’s decision on a scale from 30 
(clearly correct, the opposite decision would be unacceptable) to -30 (incorrect and inexcusable). Since the 

judges had the same information as the man making the decision, they should have rated the quality based 
solely on the decision itself, irrespective of the outcome. But that’s not what happened.  

 
When the subjects were told that the man had won the money, they rated the quality of his decision a 7.5. 
When the researchers told the subjects that the man had earned nothing, they rated his decision a -6.5. (See 

Exhibit 1.) These ratings are clear evidence that the outcomes deeply influenced how the subjects assessed 
the decision. Somehow, the subjects didn’t distinguish between two independent issues: the quality of the 

decision and the outcome from the decision.5 

 

Exhibit 1: Outcome Bias Revealed in an Experiment 

 
Source: Jonathan Baron and John C. Hershey, “Outcome Bias in Decision Evaluation,” Journal of Personality and Social Psychology, Vol. 54, No. 4, 

April 1988, 569-579. 

 

7.5

Choice Rating  (-30  to +30)

$200 with 100% chance

$300 with 80% chance

Revealed Outcome

$300

$0 -6.5
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We can examine the furor around Belichick’s decision in this light. Even though the statistics on “going for it” 
were widely available before the decision, most people assessing the quality of the decision did not have the 

numbers at their fingertips. Had there been no information from any source, it would have been very difficult to 
judge the quality of the choice objectively. So while the criticism of Belichick’s decision appears misplaced, it 

is at least understandable given that few knew what he did at the moment he decided.  
 

Baron and Hershey’s experiment is even more powerful, as it suggests that even those who have that 
information struggle to disentangle it from the outcome. How could judges place a different rating on the 

identical decision given only a different outcome? We’ll now explore why it’s so hard to distinguish between 
the quality of the process of making decisions and the outcomes that appear.    
 

A Look Under the Hood: How the Interpreter Rules the Day 

 

Michael Gazzaniga is a neuroscientist at the University of California, Santa Barbara, who is best known for his 

fascinating study of split-brain patients. These are people who at one point suffered from debilitating epileptic 
seizures. A doctor observed that one of his patients got relief after he developed a tumor on his corpus 

callosum, the bundle of nerves connecting the left and right hemispheres of the brain.   
 
So for the first time in 1940, doctors started treating these patients by surgically severing the corpus callosum, 

effectively stunting communication between the brain’s hemispheres. The treatment was very successful as 
the number of seizures decreased sharply and the patients all reported feeling fine after the operation. But for 

our purpose, the fascinating part of this procedure is that it created an extraordinary experimental condition 
that allowed neuroscientists to determine what happens in each of the hemispheres.6   

 
One of the most remarkable findings from this research is that there is a module in the left hemisphere that 

Gazzaniga calls “the interpreter.” This part of the brain takes any effect that it sees and creates, effortlessly 
and rapidly, a cause to explain it. The interpreter “continually explains the world using inputs that it has from 

the current cognitive state and cues from the surroundings” and doesn’t consider the source or completeness 
of the information. Further, the interpreter is “driven to infer cause and effect.” It knows nothing of probability, 
randomness, or luck.7 

 

Gazzaniga figured out the location and function of the interpreter through experiments with split-brain patients. 

Here’s an example. The scientists showed the left hemisphere a picture of a bird’s foot and the right 
hemisphere a picture of a snowy scene. Because the corpus callosum is cut, neither hemisphere has access 

to the image flashed to the other one.  
 

The researchers then asked the patient to point to an object that was consistent with the picture they saw. 
The hand affiliated with the left hemisphere selected a chicken, a match with the bird’s foot, and the hand 

affiliated with the right hemisphere picked a shovel—again, the correct choice given the image of the snowy 
scene. The patients made these accurate choices with ease. But the left hemisphere, where the capacity for 

language resides, now confronted discordant information. It could observe the hand pointing to the shovel, but 
had no access to the image of the snowy scene.  
 

The researcher asked the patient why he was pointing at the shovel. The correct answer would have been, “I 
don’t know.” But the interpreter didn’t miss a beat, informing the scientist that he needed a shovel to clean 

out the chicken shed.8 Note what’s going on here. The interpreter sees an effect (pointing to the shovel) and 
creates a story (a shovel to clean the shed) to explain the cause. More often than not, the story the interpreter 

tells is true and follows the facts closely. But the essential point is that facts do not constrain the interpreter. It 
operates even if it only gathers the gist of a situation. 
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Gazzaniga and his colleagues ran another test, called the probability guessing experiment, to understand how 
the left and right hemispheres operate. In this experiment, the subject sees lights that flash either at the top or 

the bottom of the computer screen. The subject’s objective is to guess whether the light will flash above or 
below the midpoint. The scientists set the flashes so that they appeared at the top 80 percent of the time.  

 
Researchers have done a version of this experiment with pigeons, rats, and children under the age of four. 

The scientists give the animal and young human subjects rewards for correct guesses. Each of them behaves 
as a “maximizer.” Once they figure out that the flashes are predominantly on the top, they select the top every 

time and are correct 80 percent of the time. They maximize their reward. 
 

But humans older than four are pattern seekers, and try to determine the order in which the random lights 
flash. As a result, they answer correctly only about two-thirds of the time. Scientists call those who try to 

guess the pattern “frequency matchers.” While frequency matchers recognize that 80 percent of the flashes 
are above the midpoint, they are not content to guess the top every time but rather attempt to discern a 
pattern. 

 
With split-brain patients, Gazzaniga could see where this tendency to search for patterns resides. When the 

researchers presented the probability guessing experiment to the right hemisphere, they found that it was a 
maximizer just as the pigeons, rats, and little kids were. But with the same experiment the left hemisphere 

acted as a frequency matcher. It is the part of your brain that is responsible for finding patterns.  
 

Where does all of this leave us? We know that when we see an outcome and don’t know what information the 
decision maker had, our minds assume that good outcomes are associated with good decisions and bad 

outcomes are linked to poor skill. Further, we know that there is a part of our brain that does this fluently and 
automatically. The interpreter will come up with a correct story if it has the proper information. But it is willing 
to make up a story, imposing order on the world, even if it doesn’t have all of the proper information. 

Researchers have isolated the function of the interpreter in split-brain patients, but it runs in all of our heads 
every day. And this leads us to make poor decisions ourselves and to craft faulty assessments of the 

judgments of others.  
 

Luck Throws the Interpreter for a Loop 

 

The interpreter tends to be particularly poorly calibrated when randomness and luck play a large role in 
determining results. The interpreter sees the effect but has a difficult time seeing a clear-cut cause, so it has 

to infer some skill or other causal mechanism. 
 

A recent experiment shows just how hard it is for us to accept the role of randomness.9 The researchers 
separated their subjects into two groups. Group A had 20 players and group B had 28. In phase I of the 

experiment, members of group A were asked to call five coin tosses and received €2 for every correct call and 
nothing for a wrong call. Those in group B simply observed the action. 
 

The researchers then asked six members of group A, representing a range of success rates from all correct 
(5-of-5) to all incorrect (0-of-5), to leave the room.  

 
In Phase II, the researchers told the members of group B that two players from group A, the individual who 

got the most calls right and the individual who got the most wrong in Phase I, would engage in an additional 
round of calling five coin tosses. Group B members were given €10 and were told that the calls of one of the 

players would determine their payoff—they would receive €4 for a correct call and lose €2 for an incorrect call. 
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Here was the catch: All players in group B were assigned by default to the player who had the fewest correct 
calls in Phase I.   

 
The researchers then presented the members of group B with a choice. They could either stick with the 

default assignment, the bad coin toss caller, or offer to pay some amount of their €10 to switch to the student 
who called the most right. At this point, the group B players indicated how much they would be willing to pay 

to switch.    
 

The subjects in this experiment were students of finance who were explicitly taught about randomness. Given 
that the coin tosses were truly left to chance, the subjects had no basis to switch. This was especially true if 

they had to pay a price to do so. Yet 82 percent of group B (23 of 28) provided a price representing their 
willingness to pay to switch. The players in group B who switched stated an average price of almost €3 to 

switch from a person who called none correct to one who called all five (see Exhibit 2).10  
 
We can interpret the result of this experiment as outcome bias. Our minds see an outcome and infer that the 

person making the decision has good or bad skill. You might be inclined to believe that such behavior wouldn’t 
persist in the business world. But we see versions of it all the time.  

 
Exhibit 2: Subjects Are Willing to Pay for Past Good Luck in a Random Game 

 
Source: Silvia Bou, Jordi Brandts, Magda Cayón, and Pablo Guillén, “The Price of Luck,” The University of Sydney Economics Working Paper Series 

2013-10, June 2013.   
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Take, for instance, the evidence that individual and institutional investors have a clear tendency to shed funds 
or asset classes that have done poorly and buy those that have done well. Individuals have such a proclivity to 

buy what’s hot that academics have a name for it: “the dumb money effect.” This research shows that 
individual investors, on average, would have earned one percentage point more in returns if they had simply 

stayed put with their prior investments versus switching to new ones. Similar to the subjects who were willing 
to pay to have access to the good coin toss caller, investors are willing to incur costs to switch to hot funds.11    

 
Institutional investors, despite their ostensibly greater sophistication, are not immune to the bias. Analysis of 

asset allocation decisions, both from one asset class to another and from one manager to another within an 
asset class, show that institutions generally fail to add value. The institutions buy products that underperform 

the ones they sell. One estimate places the foregone value at $170 billion, a sizeable sum even considering 
the trillions of assets under management.12   

 
Another example is the decision to hire a star from another company. Boris Groysberg, a professor of 
organizational behavior at Harvard Business School, has examined this topic in detail. One of his studies was 

of top-rated sell-side analysts, as determined by Institutional Investor, who switched from one firm to another. 
Outcome bias would suggest that the excellent performance of the analysts was perceived to be solely a 

reflection of their skill. That skill, as a result, should be portable to another company.  
 

Groysberg found that the performance of analysts who switched firms “plunged sharply.” Successful analysts 
benefit from the organization in which they work and likely a large dose of good luck. Neither of those 

transfers from one firm to the next. This is the hiring version of the “dumb money effect.”13 

 

How to Keep the Interpreter in Check 

 

Given the prevalence of outcome bias and the poor decisions that it spawns, the question is what to do about 
it. Here are two steps you can take to help keep the interpreter in check: 

 

 Measure the amount of luck in the activity. There are few sure things in life. Most events only 

happen with some probability. The first step is determining how much room there is for the interpreter to 
run. Where there is randomness, there is ample opportunity for the interpreter to get into mischief. For 

realms where causality is hard to pinpoint and experts are poor at predicting outcomes, the interpreter 
requires close monitoring. In certain fields, there are reasonably precise methods for estimating the 
relative contributions of skill and luck.14 

 

 Where there is luck, focus on the process. When skill exclusively determines results, outcomes 

alone are an accurate measure of skill. Think of the sprinter in a 100-meter dash or a concert pianist on 
stage. The link from cause to effect is clear, and there is no reason to worry about outcome bias. 

 
When luck contributes to results, you must consider the process by which the decision was made. While 

a good process leads to the highest probability of good results over time, the link between process and 
outcome is loose in the short run. This is the realm where you must diligently fend off outcome bias. The 

results should not color your assessment of the quality of the decision. Note that if you don’t have full 
access to the decision maker’s process, your mind will associate poor results with poor skill. 

 
A related point is that you should not assume that good results are a reflection of a good process. This is 

an important topic in ethics. For instance, research shows that “people blame others too harshly for 
making sensible decisions that have unlucky outcomes,” and “we let ethically-questionable decisions slide 

for a long time until they result in negative outcomes, even in cases in which such outcomes are easily 
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predictable.”15 An example of the latter is auditor independence. A substantial amount of research shows 
that it is difficult for auditors to remain objective if they are also engaged as a firm’s consultant. A handful 

of high-profile failures, including Enron, WorldCom, and Tyco, revealed the downside of these conflicts. 
Yet while these companies generated what appeared to be satisfactory outcomes, their processes were 

rarely questioned. 
 

Our minds are wondrous. The interpreter, in particular, is amazing at associating cause and effect. Indeed, 
some scientists argue that the ability to infer cause and effect is essential to what distinguishes humans from 

other species.16 The interpreter effortlessly takes information that it has and creates a narrative to explain it. In 
areas where cause and effect are closely linked, there is no problem. But in areas where results are a 

combination of skill and luck or where complexity hides causality, the interpreter blunders badly. This can lead 
to poor decisions.  

 
Michael Gazzaniga’s pathbreaking research on split-brain patients allowed for crucial insight into how the mind 
works. A key lesson is that the interpreter tirelessly spins its tales in all of our heads. Knowing when the 

interpreter is likely to stumble is very valuable in improving decision making.      
   



October 15, 2013  

 

Outcome Bias and the Interpreter 9 

Endnotes: 

 
1 Pete Prisco, “Colts Make Pats Pay for Bill’s Unusually Dumb Decision,” CBSSports.com, November 16, 
2009. For those unfamiliar with the story behind the final line, Ted Williams was a famous baseball player 

whose head was cryogenically frozen after he died in the hope that a technology in the future would be able to 
bring him back to life.  
2 “A Football Life: Bill Belichick,” NFL Films, (NFL Network: August 29, 2011).  
3 Brian Burke, “Belichick’s 4th Down Decision vs the Colts,” Advanced NFL Stats, November 16, 2009. See 

http://www.advancednflstats.com/2009/11/belichicks-4th-down-decision-vs-colts.html. 
 
Burke’s calculation is as follows. He assumed that a fourth down conversion in that situation would occur 60 

percent of the time and that if the Patriots were to turn the ball over, the opposing team would score 53 
percent of the time. So the win probability would be: 
 
 (0.60 * 1) + (0.40 * (1-0.53)) = 0.79 WP 
 
A punt from that spot on the field typically places the opponent on their own 34 yard line, and teams score on 
30 percent of their chances within that amount of time. So the Patriots win probability for punting would be: 
 
 (1-0.30) *1 = 0.70 WP 
 
These underlying probabilities assume league averages. Arguably, the Patriots offense had a probability of 
converting that was higher than 60 percent—the team had 477 yards in total offense that game—and the 

Colts offense perhaps had a higher probability of scoring after taking over on downs. But even if you stretch 
the assumptions in favor of the Colts, it’s hard to make an analytical case for punting versus going for it. 
4 Jonathan Baron and John C. Hershey, “Outcome Bias in Decision Evaluation,” Journal of Personality and 

Social Psychology, Vol. 54, No. 4, April 1988, 569-579. 
5 Ibid.  
6 Michael S. Gazzaniga, Who’s In Charge?: Free Will and the Science of the Brain (New York: HarperCollins, 
2011), 53-54. 
7 Ibid., 86.  
8 Michael S. Gazzaniga, “The Split Brain Revisited,” Scientific American, July 1998, 50-55. 
9 Silvia Bou, Jordi Brandts, Magda Cayón, and Pablo Guillén, “The Price of Luck,” The University of Sydney 
Economics Working Paper Series 2013-10, June 2013.   
10 In Phase III, the researchers determined which members of group B did indeed switch and established 
payoffs for the additional five rounds. For example, group B subjects assigned to the poor caller bet €2 per 

round, winning €4 if the caller got a hit and receiving zero for a miss. So no group B player could lose more 
than the €10 they started with. 
11 Andrea Frazzini and Owen A. Lamont, “Dumb Money: Mutual Fund Flows and the Cross-Section of Stock 

Returns,” Journal of Financial Economics, Vol. 88, No. 2, May 2008, 299-322. 
12 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, 34-51. Also, Amit Goyal and Sunil Wahal, “The 

Selection and Termination of Investment Management Firms by Plan Sponsors,” Journal of Finance, Vol. 63, 
No. 4, August 2008, 1805-1847; and Jeffrey Heisler, Christopher R. Kittel, John J. Neuman, and Scott D. 

Stewart, “Why Do Institutional Plan Sponsors Hire and Fire Their Investment Managers?” Journal of Business 
and Economic Studies, Vol. 13, No. 1, Spring 2007, 88-118. 
13 Boris Groysberg, Chasing Stars: The Myth of Talent and the Portability of Performance (Princeton, NJ: 
Princeton University Press, 2010); and Boris Groysberg, Lex Sant, and Robin Abrahams, “When ‘Stars’ 
Migrate, Do They Still Perform Like Stars?” MIT Sloan Management Review, Vol. 50, No. 1, Fall 2008, 41-

46.  

http://www.advancednflstats.com/2009/11/belichicks-4th-down-decision-vs-colts.html


October 15, 2013  

 

Outcome Bias and the Interpreter 10 

14 Michael J. Mauboussin, The Success Equation: Untangling Skill and Luck in Business, Sports, and Investing 
(Boston, MA: Harvard Business Review Press, 2012), 67-90.  
15 Francesca Gino, Don A. Moore, and Max H. Bazerman, “No Harm, No Foul: The Outcome Bias in Ethical 
Judgments,” Harvard Business School Working Paper 08-080, April 2009.  
16 Lewis Wolpert, Six Impossible Things Before Breakfast: The Evolutionary Origins of Belief (New York: W.W. 
Norton, 2007). 

 



 

 

 
Important information 

This document was produced by and the opinions expressed are those of Credit Suisse as of the date of writing and are subject to change. It has been prepared 
solely for information purposes and for the use of the recipient. It does not constitute an offer or an invitation by or on behalf of Credit Suisse to any person to buy 

or sell any security. Nothing in this material constitutes investment, legal, accounting or tax advice, or a representation that any investment or strategy is suitable 
or appropriate to your individual circumstances, or otherwise constitutes a personal recommendation to you. The price and value of investments mentioned and 
any income that might accrue may fluctuate and may fall or rise. Any reference to past performance is not a guide to the future. 

The information and analysis contained in this publication have been compiled or arrived at from sources believed to be reliable but Credit Suisse does not make 
any representation as to their accuracy or completeness and does not accept liability for any loss arising from the use hereof. A Credit Suisse Group company 
may have acted upon the information and analysis contained in this publication before being made available to clients of Credit Suisse. Investments in emerging 

markets are speculative and considerably more volatile than investments in established markets. Some of the main risks are political risks, economic risks, credit 
risks, currency risks and market risks. Investments in foreign currencies are subject to exchange rate fluctuations. Before entering into any transaction, you 
should consider the suitability of the transaction to your particular circumstances and independently review (with your professional advisers as necessary) the 

specific financial risks as well as legal, regulatory, credit, tax and accounting consequences. This document is issued and distributed in the United States by 
Credit Suisse Securities (USA) LLC, a U.S. registered broker-dealer; in Canada by Credit Suisse Securities (Canada), Inc.; and in Brazil by Banco de 
Investimentos Credit Suisse (Brasil) S.A. 

This document is distributed in Switzerland by Credit Suisse AG, a Swiss bank. Credit Suisse is authorized and regulated by the Swiss Financial Market 

Supervisory Authority (FINMA). This document is issued and distributed in Europe (except Switzerland) by Credit Suisse (UK) Limited and Credit Suisse Securities 
(Europe) Limited, London. Credit Suisse Securities (Europe) Limited, London and Credit Suisse (UK) Limited, authorised by the Prudential Regulation Authority 
(PRA) and regulated by the Financial Conduct Authority (FCA) and PRA, are associated but independent legal and regulated entities within Credit Suisse. The 

protections made available by the UK‘s Financial Services Authority for private customers do not apply to investments or services provided by a person outside the 
UK, nor will the Financial Services Compensation Scheme be available if the issuer of the investment fails to meet its obligations. This document is distributed in 
Guernsey by Credit Suisse (Guernsey) Limited, an independent legal entity registered in Guernsey under 15197, with its registered address at Helvetia Court, 

Les Echelons, South Esplanade, St Peter Port, Guernsey. Credit Suisse (Guernsey) Limited is wholly owned by Credit Suisse and is regulated by the Guernsey 
Financial Services Commission. Copies of the latest audited accounts are available on request. This document is distributed in Jersey by Credit Suisse (Guernsey) 
Limited, Jersey Branch, which is regulated by the Jersey Financial Services Commission. The business address of Credit Suisse (Guernsey) Limited, Jersey 

Branch, in Jersey is: TradeWind House, 22 Esplanade, St Helier, Jersey JE2 3QA. This document has been issued in Asia-Pacific by whichever of the following 
is the appropriately authorised entity of the relevant jurisdiction: in Hong Kong by Credit Suisse (Hong Kong) Limited, a corporation licensed with the Hong Kong 
Securities and Futures Commission or Credit Suisse Hong Kong branch, an Authorized Institution regulated by the Hong Kong Monetary Authority and a 

Registered Institution regulated by the Securities and Futures Ordinance (Chapter 571 of the Laws of Hong Kong); in Japan by Credit Suisse Securities (Japan) 
Limited; elsewhere in Asia/Pacific by whichever of the following is the appropriately authorized entity in the relevant jurisdiction: Credit Suisse Equities (Australia) 
Limited, Credit Suisse Securities (Thailand) Limited, Credit Suisse Securities (Malaysia) Sdn Bhd, Credit Suisse AG,Singapore Branch,and elsewhere in the world 

by the relevant authorized affiliate of the above. 

This document may not be reproduced either in whole, or in part, without the written permission of the authors and CREDIT SUISSE.  

© 2013 CREDIT SUISSE GROUP AG and/or its affiliates. All rights reserved 
 



 

 

FOR DISCLOSURES AND OTHER IMPORTANT INFORMATION, PLEASE REFER TO THE BACK OF THIS REPORT. 

 

December 6, 2013 

 

Authors 

Michael J. Mauboussin 

michael.mauboussin@credit-suisse.com 

Dan Callahan, CFA 

daniel.callahan@credit-suisse.com 
 

 

 
  

“. . . 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, 4th Edition

1 

 
 Simply buying the best or worst businesses does not guarantee excess 

shareholder returns. 

 The market rewards improvement and punishes decline in economic 

returns. 

 There's no systematic way to correctly anticipate that a company will do 

better or worse than that implied by the price, but competitive strategy 
analysis is a good place to start when trying to anticipate revisions. 

 Corporations and investors should focus on returns on capital first and 

growth second. Earnings growth by itself tells us little about value 
creation. 
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What Reversion Means for Stocks  
 
Our recent report, “How to Model Reversion to the Mean: Determining How Fast, and to What Mean, Results 
Revert,”2 argued that investors should take reversion to the mean into account when modeling the key drivers of 

corporate performance. These key drivers include sales growth, operating profit margins, and cash flow return on 

investment (CFROI®). However, the report did not consider the implications of the patterns of reversion to the 

mean for shareholder returns. This report addresses that gap. We look at how changes in CFROI correlate with 

total shareholder returns (TSR) for more than 1,000 companies. TSR is the annual shareholder gain including 
share price appreciation and dividends. Our goal is to understand the link between corporate performance and 

stock price in order to help investors anticipate future sources of excess returns. 
 
Follow the Leader or the Laggard? 

 

Our analysis is based on a sample of 1,355 U.S. companies from the Credit Suisse HOLT® database. The sample 
excludes financial companies, regulated utilities, and any company that lacked annual CFROI data for each year 
from 2002 to 2012. We sorted our sample into quintiles based on 2002 fiscal year CFROI, creating five portfolios 

with each stock receiving an equal weight. The first quintile is the 20 percent of the sample with the highest 
CFROIs in 2002, and the fifth quintile is the 20 percent with the lowest CFROIs. We held the portfolios constant 

through 2012 and tracked the TSR for each.  
 

The left panel of Exhibit 1 shows the TSR for each quintile from 2003 through 2012. The right panel shows the 
standard deviation as well as the TSR for each. The TSR for the entire sample was 16.8 percent with a 30.1 

percent annual standard deviation. The TSR for the S&P 500 Index during the same period was 7.1 percent with 
an 18.3 percent standard deviation, and the TSR for the S&P Composite 1500 Index, which is more similar to our 

sample, was 7.5 percent with an 18.5 percent standard deviation. Our sample is biased because it excludes 
financials, failures, and is skewed toward small capitalization stocks. (See Appendix A for more detail.) 

 
At first blush the TSRs on the left suggest that buying low quality companies, as reflected in low CFROIs, is a 
profitable strategy. But the Sharpe ratio, which measures the ratio of reward to variability such that higher 

numbers are better than lower numbers, tells a different story.3 Q1 has the highest Sharpe ratio for this period at 
0.45, followed by Q3 and Q4 at 0.42 and 0.41, respectively. Q5 actually has the worst Sharpe ratio of any 

portfolio at 0.29, and Q2 is not far behind at 0.34.     
 

Exhibit 1: Total Shareholder Returns (2003-2012) by Quintile Based on 2002 CFROI Ranking 

 
Source: Credit Suisse HOLT and FactSet. 

                                                 


 CFROI
® 

is a registered trademark in the United States and other countries (excluding the United Kingdom) of Credit Suisse Group AG or its affiliates. 

10%

12%

14%

16%

18%

20%

Q1 Q2 Q3 Q4 Q5

T
S

R

10%

12%

14%

16%

18%

20%

20% 30% 40% 50%

T
S

R

Standard Deviation

Q4 Q5

Q2

Q3

Q1



  December 6, 2013 

 

Economic Returns, Reversion to the Mean, and Total Shareholder Returns 3 

That the Sharpe ratios are closely clustered suggests that there is no simple way to generate excess 
shareholder returns. Indeed, both panels generally support the idea of an efficient market. The left panel 

suggests that the market placed high valuations on the businesses with high CFROIs and low valuations on 
the businesses with low CFROIs, leading to a clear, albeit not perfect, relationship between risk and reward.4 

(For those who want to learn more about these portfolios, Appendix B shows the frequency distributions for 
the TSRs of the stocks in each portfolio.) 

 
Next, we examined the relationship between TSR and change in CFROI. Exhibit 2 shows the TSR for the 25 

portfolios based on the possible combinations of where the companies start (2002 ranking) and where they 
end (2012 ranking). For example, the Q2-Q4 portfolio, which includes all the companies that began in Q2 and 

ended in Q4, delivered a TSR of 6.6 percent with an annual standard deviation of 26.0 percent.  
 

Exhibit 2: Total Shareholder Returns (2003-2012) for All 2002 to 2012 Quintile Combinations 

 
Source: Credit Suisse HOLT and FactSet. 

 
The results clearly demonstrate that the market rewards improvement of CFROI and punishes deterioration of 
CFROI. For example, the portfolios of companies that began in the two lowest quintiles of CFROI (Q4 and 

Q5) and ended in the two highest quintiles of CFROI (Q1 and Q2) enjoyed an average TSR of 26.2 percent. 
You can see those results in the bottom left corner of Exhibit 2. In contrast, the portfolios of companies that 

began in the two highest quintiles and ended in the two lowest quintiles had an average TSR of just 6.1 
percent. You can see those results in the top right corner of Exhibit 2.   

 
Since Exhibit 2 is based on starting and ending dates, it fails to reveal the power of persistence. But 

persistence can be potent. For example, those companies that flouted reversion to the mean by remaining in 
Q1 for each year of the decade delivered a TSR of 20.6 percent with a standard deviation of 21.8 percent. 

The TSR for this group, representing just over six percent of the total population, was nearly four percentage 
points higher than that of the full sample with a standard deviation that was about eight percentage points 

lower. A Sharpe ratio of 0.70 shows the relationship between reward and variability was very favorable.   
 
In contrast, the two percent of the universe that remained mired in Q5 in each year delivered a puny TSR of 

5.5 percent with a standard deviation of 55.3 percent. This TSR was more than 11 percentage points lower 
than that of the full sample while the standard deviation was more than 25 percentage points higher. The 

Sharpe ratio for this portfolio was essentially zero. The stocks delivered low returns with a great deal of 
variability.     

 
Companies that migrate a great distance from their initial CFROI, or companies that remain persistently good 

or bad, tend to produce substantial revisions in expectations. Those revisions, either positive or negative, are 
the source of TSRs that are well above or below average. If you can anticipate a sharp change in CFROI, you 

TSR St Dev TSR St Dev TSR St Dev TSR St Dev TSR St Dev

Q1 19.2% 22.8% 12.9% 27.4% 11.7% 41.8% 7.4% 23.9% 6.3% 27.2%

Q2 17.9% 29.9% 17.2% 26.9% 11.1% 21.1% 6.6% 26.0% 3.9% 28.1%

Q3 24.4% 27.7% 15.3% 26.0% 20.4% 31.4% 13.9% 28.3% 9.3% 32.2%

Q4 29.0% 33.4% 23.0% 34.4% 15.1% 31.6% 18.9% 39.3% 10.9% 27.7%

Q5 27.2% 54.3% 25.4% 43.7% 20.6% 59.6% 16.7% 38.3% 10.2% 44.5%
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have a chance of realizing an unusually high or low TSR. This is easier said than done, but a rigorous 
competitive strategy analysis is a good place to start when trying to anticipate revisions in expectations for 

financial performance.5 
 

Exhibit 3 provides a visual representation of the quintile migration from the prior exhibit. The dot on the left is 
the average CFROI for the companies in the top quintile in 2002. The distribution on the right is where the 

CFROIs for those companies end up in 2012. Some companies see substantial improvement in CFROI, 
others see it plummet, and on average the CFROI is below the level of 2002 just as reversion to the mean 

predicts.       
 

Exhibit 3: The Plight of Q1 Companies and Their Respective TSRs (2003-2012) 

 
Source: Credit Suisse HOLT and FactSet. 

 
The dashed lines show the demarcation between the quintiles based on 2012 results. Now you can see both 

the distribution of CFROIs as well as the TSRs associated with the various paths of quintile migration. This 
exhibit expresses the same information as the top row of results in Exhibit 2, but provides some sense of what 

the patterns look like.  
 

Investing with a "Crystal Ball" – Nice Work If You Can Get It 

 

We have seen that simply buying the best businesses would have yielded solid, if unremarkable, TSRs. What 
if you knew, back in 2002, precisely which companies would end up in each quintile in 2012? Such foresight, 

while totally implausible, would have yielded impressive outcomes.6   
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Exhibit 4 reveals the results from the portfolios built using this foresight. For example, if on January 1, 2003 
you had owned a portfolio of all of the companies that were to end up in the first quintile of CFROI in 2012, 

you would have earned a TSR in excess of 20 percent with a relatively low standard deviation. Further, TSRs 
decline monotonically from the first to the fifth quintile. (Appendix B shows the frequency distributions for the 

TSRs of the stocks in each portfolio.) One explanation for this pattern is that the market generally expects that 
CFROIs will revert to the mean. This means, more technically, that the expected value of each company’s 

CFROI is something close to the mean. So companies that exceed those expectations should see their shares 
rewarded (Q1) and those that fall short should see their shares punished (Q5). 

 
Exhibit 4: The Shareholder Returns on Foresight Are Great, If Improbable 

 
Source: Credit Suisse HOLT and FactSet. 

 
There is reversion to the mean whenever luck influences results, such as is the case in the performance of a 

population of companies. Competitive forces also contribute to the reversion process, as companies earning 
high economic profits attract competition while those earning low economic profits see investment flee. For 

these reasons, you must account for reversion to the mean when you model corporate performance.  
 
But good analysis is not a blind process. Armed with a proper understanding of the competitive dynamics at 

work for a particular company, you may expect the results to be better or worse than what a simple model of 
reversion to the mean suggests. As this analysis demonstrates, the market rewards the ability to foresee 

which companies will end up in each quintile.  
 

Economic Returns First, Growth Second 

 

Most investors and executives still place substantial emphasis on earnings per share (EPS) and on the growth 
rate of EPS. In many cases there is an embedded assumption that earnings growth is synonymous with value 

creation. 
  

This view persists despite the tenuous link between earnings growth and value creation, as well as a host of 
surveys suggesting the widespread prevalence of earnings management. Instead of fixating on earnings 

growth in isolation, corporations and investors should focus on the relationship between earnings growth and 
returns on capital. EPS by itself reveals very little about the true value a company creates because it does not 
account for capital intensity or the cost of capital. Investors should consider returns on capital first and 

earnings growth second because earnings growth can be neutral, good, or bad based on the economic 
returns. 
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If a company is earning exactly its cost of capital, earnings growth is value neutral. Outside of that scenario, 
growth will serve to amplify: higher growth increases the value of companies with a positive spread and 

decreases the value of companies with a negative spread. On the other hand, for any level of earnings growth, 
improvements in CFROI always increase value, all else equal.7 

 
And there’s also the matter of executives managing earnings. One survey of executives revealed that 80 

percent of respondents would sacrifice long-term investments, such as research and development and 
advertising, to meet a quarterly earnings target.8 In another survey, CFOs suggest that nearly one-fifth of firms 

manage their earnings to misrepresent results.9 
 

Exhibit 5 shows the TSR and earnings growth for each of the beginning/ending CFROI quintiles.10 The figure 
shows a positive correlation over the past decade. This is at odds with past patterns, in which the link between 

growth and TSR was weak. The most logical explanation for the change is the fact that historically growth was 
more common and value creation was scarcer, whereas today growth is scarcer and economic spreads are 
near all-time highs. So, with more companies earning above their cost of capital, growth amplifies value 

creation and gets priced accordingly by the market.  
 

Exhibit 5: EBIT Growth and TSR, 2003-2012 

 
Source: Credit Suisse HOLT and FactSet. 

 
Despite the positive correlation between earnings growth and TSR in our sample over the past decade, buying 

the stocks of high-growth companies still does not ensure excess returns. To demonstrate this, we took the 
constituents of the S&P 500 Index, for each year between 2008 and 2012, and identified the 100 companies 

with the highest one-year EBIT growth rates and the 100 companies with the highest one-year TSRs. We 
then compared the two groups to see how many companies fell into both camps in each year. (See Exhibit 6.) 
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Exhibit 6: Growth and Shareholder Returns Don’t Always Go Together 

 
Source: Credit Suisse HOLT and FactSet. 

 

On average, only 28 of the top 100 growers for each year were also in the top 100 for TSR. So, even if you 
knew in advance which companies were to have the highest growth rate for the coming year and purchased 
the shares of those companies, it would not ensure superior shareholder returns. Appendix C shows the 

relationship between earnings growth and TSRs for the S&P 500 from 1989 through 2012.  
 

Academic research casts doubt on the ability to forecast long-term earnings growth and demonstrates that 
such growth shows no persistence beyond chance.11 With little evidence that investors can systematically 

anticipate future economic returns, combining growth and economic returns at an attractive price is a tall task. 
 
Summary 

 

“How to Model Reversion to the Mean” addressed common misperceptions about reversion to the mean and 
offered a general model for thinking about the challenge. The report also provided some practical 

recommendations for corporate modeling based on substantial empirical data, including techniques for estimating 
the rate of reversion to the mean and the mean to which the results revert.  

 
This report extends that analysis by examining the link between reversion to the mean in economic profitability and 
shareholder returns. The two reports highlight how hard it is for companies to maintain superior long-term financial 

performance as well as how hard it is for investors to benefit from changing patterns in economic returns. Here 
are some of the main findings from this analysis: 

 
 A simple strategy of buying either the best or worst businesses, as measured by beginning-year CFROI, 

does not ensure excess shareholder returns. The Sharpe ratios for each quintile clustered around 0.35-
0.45 for the ten years ended 2012.  
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 The market rewards improvement, and punishes decline, in CFROI. At the extremes of corporate 
performance, persistence historically provides attractive TSRs when CFROIs are good and poor TSRs 

when returns are bad. 
 

 There’s no simple way to correctly anticipate whether a company will do better or worse than what is 
implied by its stock price. That said, a thorough competitive strategy analysis is a good place to start when 

trying to anticipate revisions in expectations. 
 

 Corporations and investors should focus on returns on capital first and growth second. Currently, CFROIs 
are at a very high level so earnings growth has translated into value creation and, ultimately, attractive 

shareholder returns. But earnings growth by itself tells us little about value creation, and simply buying the 
stocks of companies with strong earnings growth provides no guarantee of excess shareholder returns. 

 
 The stock market equilibrates shareholder returns by placing higher valuations on high-CFROI, low-risk 

companies and lower valuations on low-CFROI, high-risk companies. Investors eyeing superior results 

must properly read market expectations and anticipate revisions. 
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Appendix A: Explaining the Difference in TSR between Our Sample and the S&P Composite 1500 

Index 

 

During our measurement period of 2003-2012, the TSR of 16.8 percent for our sample was a good deal 
higher than the TSR of 7.5 percent for the S&P Composite 1500 Index, a good proxy for the U.S. stock 
market. The disparity in returns stems primarily from three factors: 

 
1.  Survivorship bias 

 
We limited our sample to companies that existed for the full sample period. As a result, we did not include 

companies that went bankrupt, were delisted, were acquired, or were spun off. S&P periodically revises the 
Composite 1500 Index to reflect these corporate events, which explains some of the disparity in returns.12 For 

instance, survivorship bias likely biased our returns upward, as our sample excludes failed companies. On the 
other hand, excluding acquired companies (which usually received a premium) may have created a negative 

bias. 
 
2.  Sample members/constituency 

 

The weightings within the S&P Composite 1500 Index are based on market capitalization, while the stocks in 
our portfolios (the quintiles) are weighted equally. This means that small- and mid-cap stocks have a higher 

initial weighting in our sample compared to the S&P Composite 1500 Index. This created an upward bias in 
our results because small- and mid-capitalization stocks outperformed large capitalization stocks during the 
period we measured. Specifically, the S&P 100 Index (large caps) had a TSR of 6.2 percent from 2003-

2012, which compares to the 10.5 percent TSR for both the S&P MidCap 400 Index and the S&P SmallCap 
600 Index. 

 
3. Excluded financials  

 
We excluded the financial services sector in our sample. Financials sharply underperformed the overall index 

from 2003-2012. The S&P Composite 1500 Financials Index had a 0.2 percent TSR from 2003-2012. 
Moreover, the financial sector typically constitutes a large portion of the index, considered on an equal-

weighted, or market-weighted, basis. We also excluded regulated utilities, but that choice did not greatly 
influence the results. Utilities are a small component of the index and the sector only moderately outperformed 

during the period, with the S&P Composite 1500 Utilities Index (includes non-regulated utilities) delivering a 
10.6 percent TSR. 
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Appendix B: TSR Distributions  

Based on 2002 CFROI Quintile 
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For All Quintile-to-Quintile Pairings Based on 2002-to-2012 CFROI Rankings 
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Based on 2012 CFROI Quintile 

 

 

 

 

 
Source: Credit Suisse HOLT and FactSet. 
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Appendix C: Relationship between EPS Growth and TSR for the S&P 500 Index (1989-2012) 

  
 

Correlations between EPS growth and TSR: 
 
1989-2012       0.38 

   1989-2006   0.17 
    2007-2012   0.74 

 
 

 
 

 

 

 

 

 

 

 

 

Top-Down 

Reported 

EPS

Annual 

EPS 

Growth

Total 

Shareholder 

Returns

1988 $23.75

1989 22.87    3.7%   31.7%

1990 21.34 (6.7) (3.1)

1991 15.97 (25.2) 30.5

1992 19.09 19.5 7.6

1993 21.89 14.7 10.1

1994 30.60 39.8 1.3

1995 33.96 11.0 37.6

1996 38.73 14.0 23.0

1997 39.72 2.6 33.4

1998 37.71 (5.1) 28.6

1999 48.17 27.7 21.0

2000 50.00 3.8 (9.1)

2001 24.69 (50.6) (11.9)

2002 27.59 11.7 (22.1)

2003 48.74 76.7 28.7

2004 58.55 20.1 10.9

2005 69.93 19.4 4.9

2006 81.51 16.6 15.8

2007 66.18 (18.8) 5.5

2008 14.88 (77.5) (37.0)

2009 50.97 242.5 26.5

2010 77.35 51.8 15.1

2011 86.95 12.4 2.1

2012 86.51 (0.5) 16.0
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With respect to the analysis in this report based on the Credit Suisse HOLT methodology, Credit Suisse certifies that (1) the views expressed in this 

report accurately reflect the Credit Suisse HOLT methodology and (2) no part of the Firm.s compensation was, is, or will be directly related to the 
specific views disclosed in this report. 
The Credit Suisse HOLT methodology does not assign recommendations to a security. It is an analytical tool that involves use of a set of proprietary 

quantitative algorithms and warranted value calculations, collectively called the Credit Suisse HOLT valuation model, that are consistently applied to all 
the companies included in its database. Third-party data (including consensus earnings estimates) are systematically translated into a number of default 
variables and incorporated into the algorithms available in the Credit Suisse HOLT valuation model. The source financial statement, pricing, and 

earnings data provided by outside data vendors are subject to quality control and may also be adjusted to more closely measure the underlying 
economics of firm performance. These adjustments provide consistency when analyzing a single company across time, or analyzing multiple companies 
across industries or national borders. The default scenario that is produced by the Credit Suisse HOLT valuation model establishes the baseline 

valuation for a security, and a user then may adjust the default variables to produce alternative scenarios, any of which could occur. Additional 
information about the Credit Suisse HOLT methodology is available on request. 

The Credit Suisse HOLT methodology does not assign a price target to a security. The default scenario that is produced by the Credit Suisse HOLT 

valuation model establishes a warranted price for a security, and as the third-party data are updated, the warranted price may also change. The default 

variables may also be adjusted to produce alternative warranted prices, any of which could occur. Additional information about the Credit Suisse HOLT 
methodology is available on request. 
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