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ABSTRACT 
The capital asset pricing model (CAPM) of William Sharpe (1964) and John Lintner (1965) 
marks the birth of asset pricing theory (resulting in a Nobel Prize for Sharpe in 1990). Four 
decades later, the CAPM is still widely used in applications, such as estimating the cost of 
capital for firms and evaluating the performance of managed portfolios. 
The capital asset pricing model (CAPM) is used to determine a theoretically appropriate 
required rate of return  of an asset, if that asset is to be added to an already well-diversified 
portfolio, given that asset's non- diversifiable risk. The model takes into account the asset's 
sensitivity to non-diversifiable risk (also known as systematic risk or market risk, often 
represented by the quantity beta (β) in the financial industry, as well as the expected return of 
the market and the expected return of a theoretical risk free asset. 
The capital asset pricing model (CAPM) is the standard risk-return model used by most 
academicians and practitioners. The underlying concept of CAPM is that investors are 
rewarded for only that portion of risk which is not diversifiable. This non-diversifiable risk is 
termed as beta, to which expected returns are linked. 
In the early empirical work, the Black (1972) version of the model, which can accommodate 
a flatter tradeoff of average return for market beta, has some success. But in the late 1970s, 
research begins to uncover variables like size, various price ratios and momentum that add 
to the explanation of average returns provided by beta. The problems are serious enough to 
invalidate most applications of the CAPM.  
For example, finance textbooks often recommend using the Sharpe-Lintner CAPM risk-return 
relation to estimate the cost of equity capital. The prescription is to estimate a stock’s market 
beta and combine it with the risk-free interest rate and the average market risk premium to 
produce an estimate of the cost of equity. The typical market portfolio in these exercises 
includes just U.S. common stocks. But empirical work, old and new, tells us that the relation 
between beta and average return is flatter than predicted by the Sharpe-Lintner version of the 
CAPM. As a result, CAPM estimates of the cost of equity for high beta stocks are too high 
(relative to historical average returns) and estimates for low beta stocks are too low (Friend 
and Blume, 1970).  
Similarly, if the high average returns on value stocks (with high book-to-market ratios) imply 
high expected returns, CAPM cost of equity estimates for such stocks are too low.7 The 
CAPM is also often used to measure the performance of mutual funds and other managed 
portfolios. The approach, dating to Jensen (1968), is to estimate the CAPM time-series 
regression for a portfolio and use the intercept (Jensen’s alpha) to measure abnormal 
performance. The problem is that, because of the empirical failings of the CAPM, even 
passively managed stock portfolios produce abnormal returns if their investment strategies 
involve tilts toward CAPM problems (Elton, Gruber, Das and Hlavka, 1993).  
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The capital asset pricing model (CAPM) of William Sharpe (1964) and John Lintner (1965) 

marks the birth of asset pricing theory (resulting in a Nobel Prize for Sharpe in 1990). Four 

decades later, the CAPM is still widely used in applications, such as estimating the cost of 

capital for firms and evaluating the performance of managed portfolios. 

The CAPM builds on the model of portfolio choice developed by Harry Markowitz (1959). In 

Markowitz’s model, an investor selects a portfolio at time t _ 1 that produces a stochastic 

return at t. The model assumes investors are risk averse and, when choosing among 

portfolios, they care only about the mean and variance of their one-period investment return.  

As a result, investors choose “mean variance- efficient” portfolios, in the sense that the 

portfolios  

1. minimize the variance of portfolio return, given expected return, and  

2.  maximize expected return, given variance. Thus, the Markowitz approach is often 

called a “meanvariance model.” 

The capital asset pricing model (CAPM) is used to determine a theoretically appropriate 

required rate of return  of an asset, if that asset is to be added to an already well-diversified 

portfolio, given that asset's non- diversifiable risk. The model takes into account the asset's 

sensitivity to non-diversifiable risk (also known as systematic risk or market risk, often 

represented by the quantity beta (β) in the financial industry, as well as the expected return of 

the market and the expected return of a theoretical risk free asset. 

The capital asset pricing model (CAPM) is the standard risk-return model used by most 

academicians and practitioners. The underlying concept of CAPM is that investors are 

rewarded for only that portion of risk which is not diversifiable. This non-diversifiable risk is 

termed as beta, to which expected returns are linked. 

DEFINITION OF 'CAPITAL ASSET PRICING MODEL - CAPM' 
A model that describes the relationship between risk and expected return and that is used in 

the pricing of risky securities. 

 
The general idea behind CAPM is that investors need to be compensated in two ways: time 

value of money and risk. The time value of money is represented by the risk-free (rf) rate in 
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the formula and compensates the investors for placing money in any investment over a period 

of time. The other half of the formula represents risk and calculates the amount of 

compensation the investor needs for taking on additional risk. This is calculated by taking a 

risk measure (beta) that compares the returns of the asset to the market over a period of time 

and to the market premium (Rm-rf).  

ELEMENTS OF THE CAPM:  
There are 2 elements of the CAPM. They are:  

- Capital Market Line and  

-     Security Market Line.  

1. Capital Market Line:  

It depicts the risk-return relationship for efficient portfolios. It serves two functions. Firstly, it 

depicts the risk-return relationship for efficient portfolios available to investors. Secondly, it 

shows that the appropriate measure of risk for an efficient portfolio is the standard deviation 

of return on the portfolio.  

2. Security Market Line:  

It is a graphic representation of CAPM and describes the market price of risk in capital 

market. Risk averse investors seek risk premium to invest in risky assets. The risk is 

variability in return and the total risk consists of both systematic risk and unsystematic risk. 

Generally, the investor can avoid unsystematic risk by diversifying his investment in 

portfolio. But systematic risk is unavoidable. The market compensates for systematic risk 

only, according to the capital market theory. The level of systematic risk in an asset is 

measured by the beta coefficient, represented by the symbol β. The CAPM links beta to the 

level of required return.  

CAPM model: Ke = R f + β (Km - Rf)  

Where:  

Ke  =  Expected return or cost of equity  

Rf  =  Risk-free rate  

β  =  Beta or Beta coefficient  

Km  =  
Expected return on market portfolio (or) equity 

market required return  
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The assumptions underlying the CAPM's  

1. All investors focus on a single holding period, and they seek to maximize the 

expected utility of their terminal wealth by choosing among alternative portfolios on 

the basis of each portfolio's expected return and standard deviation. 

2. All investors can borrow or lend an unlimited amount at a given risk-free rate of 

interest and there are no restrictions on short sales of any assets. 

3. All investors have identical estimated of the expected returns, variances, and 

covariances among all assets (that is, investors have homogeneous expectations). 

4. All assets are perfectly divisible and perfectly liquid (that is, marketable at the going 

price). 

5. There are no transaction costs. 

6. There are no taxes. 

7. All investors are price takers (that is, all investors assume that their own buying and 

selling activity will not affect stock prices). 

8. The quantities of all assets are given and fixed. 

DISADVANTAGES OF THE CAPM 
The CAPM suffers from a number of disadvantages and limitations that should be noted in a 

balanced discussion of this important theoretical model. 

ASSIGNING VALUES TO CAPM VARIABLES 
In order to use the CAPM, values need to be assigned to the risk-free rate of return, the return 

on the market, or the equity risk premium (ERP), and the equity beta. 

The yield on short-term Government debt, which is used as a substitute for the risk-free rate 

of return, is not fixed but changes on a daily basis according to economic circumstances. A 

short-term average value can be used in order to smooth out this volatility. 

Finding a value for the ERP is more difficult. The return on a stock market is the sum of the 

average capital gain and the average dividend yield. In the short term, a stock market can 

provide a negative rather than a positive return if the effect of falling share prices outweighs 

the dividend yield. It is therefore usual to use a long-term average value for the ERP, taken 

from empirical research, but it has been found that the ERP is not stable over time. 

In the UK, an ERP value of between 2% and 5% is currently seen as reasonable. However, 

uncertainty about the exact ERP value introduces uncertainty into the calculated value for the 

required return. Beta values are now calculated and published regularly for all stock 
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exchange-listed companies. The problem here is that uncertainty arises in the value of the 

expected return because the value of beta is not constant, but changes over time. 

USING THE CAPM IN INVESTMENT APPRAISAL 
Problems can arise when using the CAPM to calculate a project-specific discount rate. For 

example, one common difficulty is finding suitable proxy betas, since proxy companies very 

rarely undertake only one business activity. The proxy beta for a proposed investment project 

must be disentangled from the company’s equity beta. One way to do this is to treat the 

equity beta as an average of the betas of several different areas of proxy company activity, 

weighted by the relative share of the proxy company market value arising from each activity. 

However, information about relative shares of proxy company market value may be quite 

difficult to obtain. 

A similar difficulty is that the ungearing of proxy company betas uses capital structure 

information that may not be readily available. Some companies have complex capital 

structures with many different sources of finance. Other companies may have debt that is not 

traded, or use complex sources of finance such as convertible bonds. The simplifying 

assumption that the beta of debt is zero will also lead to inaccuracy in the calculated value of 

the project-specific discount rate.  

One disadvantage in using the CAPM in investment appraisal is that the assumption of a 

single-period time horizon is at odds with the multi-period nature of investment appraisal. 

While CAPM variables can be assumed constant in successive future periods, experience 

indicates that this is not true in reality. 

CAPITAL ASSET PRICING MODEL: SHARPE-LINTNER VERSION 
The Sharpe-Lintner model is the extension of one period mean-variance portfolio models of 

Markowitz (1959) and Tobin (1958), which in turn are built on the expected utility model of 

von Nuemann and Morgenstern (1953). The Markowitz mean variance analysis are 

concerned with how the consumer investor should allocate his wealth among the various 

assets available in the market, given that he is one-period utility maximiser.  

The Sharpe-Lintner asset pricing model then uses the characteristics the consumer wealth 

allocation decision to derive the equilibrium relationship between risk and expected return for 

assets and portfolios. 

In the development of capital asset pricing model simplifying assumption about the real 

world are used in order to define the relationship between risk and return that determines 

security prices. These assumptions are, (a) all investors are risk-averse individuals, who 
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maximise the expected utility of their end of period wealth, (b) the investors are price takers 

and have homogenous expectations about asset returns that have joint normal distribution, (c) 

there exist a risk-free asset such that investor may borrow or lend unlimited amounts at 3 the 

risk-free rate, (d) the quantities of asset are fixed, also all assets are marketable and perfectly 

divisible, (e) asset markets are frictionless and information is costless and simultaneously 

available to all investors, and (f) there are no market imperfections such as taxes, regulations, 

or restrictions on other sellings. 

The development of the asset pricing model begins with the description of market setting 

within which equilibrium must be established. It is assumed that all production is organised 

by firms. At the beginning of period 1, firms purchase and (pay for) the services of inputs 

(labor, machinery and so forth) and use them to produce consumption goods and services that 

will be sold at the beginning of period 2, at which time all firms are disbanded. Firms finance 

their outlays for production in period 1 by issuing shares in their market values (= sale of 

output at the beginning of period 2) and these shares are investment assets held by 

consumers. It is the process by which period 1 market prices of such assets are determined. 

The objective here is to analyse the nature of equilibrium in the capital market, and in 

particular on the measurement of the risks of assets and portfolios and the relationship 

between risk and equilibrium expected returns. The optimal consumption-investment 

decisions by individuals determine the risk structure of equilibrium expected returns. This 

analysis proceeds from partial equilibrium (consumption-investment) to capital market 

equilibrium—all the time, taking optimal production-investment decisions by firms and 

equilibrium in the markets for labor and current consumption goods as given. 

Assumptions that all distribution of portfolio returns is normal and the consumers are risk 

averse imply that any expected utility maximising portfolio must be a member of 

E(R~),σ(R~p), efficient set, where E(R~p) is the expected return of the portfolio and σ(R~p ) 

is its standard deviation. An efficient portfolio is one that has maximum expected return for a 

given variance, or minimum variance for a given expected return. When a general 

equilibrium is reached at the beginning of period 1, the market value of consumer resources 

or his wealth wi is determined and there is an optimal (that is, expected utility maximising) 

allocation of wi between initial consumption c1 and investment (wi – c1 ) is some optimal 

portfolio of shares.  

Since the model involves only risky assets, Sharpe has shown that the set of mean-deviation 

efficient portfolios form concave curve in mean-standard deviation space Further assumption 

that there are risk-free borrowing and lending opportunities available in the market and that 
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all consumers can borrow or lend as much as they like at the risk-free rate Rf, the efficient set 

in the presence of risk-free borrowing and lending opportunities becomes straight line. 

Since the expectations and portfolio opportunities are homogenous throughout the market for 

all investors. Thus when equilibrium is attained all investors face efficient set. And efficient 

portfolio is now represented by portfolio m. The m is market portfolio, that is m consist of all 

assets in the market each entering the portfolio with weight equal to the ratio of its total 

market value to the total market value of all assets. In addition Rf must be such that net 

borrowing are zero, that is rate of Rf the total quantity of funds that people want to borrow is 

equal to the quantity that others want to lend. 

Sharpe and Lintner thus making a number of assumptions extended Markowitz’s mean 

variance framework to develop a relation for expected return, which can be written as 

E(Ri ) = Rf + βi ((E(Rm) − Rf ) … … … … (1) 

where E(Ri) is expected return on ith security, Rf is risk-free rate, E(Rm.) is expected return 

on market portfolio and βi is the measure of risk or definition of market sensitivity parameter 

defined as cov(Ri, Rm)/var(Rm). Thus given that investors are risk averse, it seems intuitively 

sensible that high risk (high beta) stock should have higher expected return than low risk (low 

beta) stocks. In fact this is the just what the asset pricing model given by relation (1) implies. 

It says that in equilibrium an asset with zero systematic risk (β=0) will have expected return 

just equal to that on the riskless asset Rf, and expected return on all risky securities (β>0) will 

be higher by a risk premium which is directly proportional to their risk as measured by β. 

Intuitively, in a rational and competitive market investors diversify all systematic risk away 

and thus price assets according to their systematic or non-diversifiable risk. Thus the model 

invalidates the traditional role of standard deviation as a measure of risk. This is a natural 

result of the rational expectations hypothesis (applied to asset markets) because if, on the 

contrary, investors also take into account diversifiable risks, then over time competition will 

force them out of the market. If, on the contrary, the CAPM does not hold, then the 

rationality of the asset’s markets will have to be reconsidered. 

In risk premium form CAPM Equation (1) can be written as 

E(Ri ) − Rf = βi ((E(Rm) − Rf ) … … … … (2) 

or E(ri ) = βiE(rm) … … … … … (3) 

where ri is excess return on asset i and rm is excess return on market portfolio over the risk-

free rate. Equation (2) says that expected asst risk premium is equal to its β factor multiplied 

by the expected market risk premium. 
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Testing the CAPM theory relies on the assumption the ex-post distribution from which 

returns are drawn is ex-ante perceived by the investor. It follows from multivariate normality, 

that Equation (2) directly satisfies the Gauss-Markov regression assumptions. Therefore 

when CAPM is empirically tested in the literature it is usually written as following form, 

ri = γ0 + γ1βi + εi … …. … … … … (4) 

E(εI ) = 0 and cov(rm, εi ) 

In the Equation (4) an intercept term γ0 is added, the term γ1 is excess return of market over 

risk free rate and ri is excess return on asset i. If γ0=0 and γ1>0, then CAPM holds. 

The CAPM is a relationship between the ex-ante expected returns on the individual assets and 

the market portfolio. Such expected returns of course are not directly and objectively 

measurable. The usual procedure in such cases is to assume that the probability distribution 

generating the ex-post outcomes is stationary over time and then to substitute the sample 

average return for the exante expectations. 

Most tests of the asset pricing models have been performed by estimating the cross sectional 

relation between average return on assets, and their betas over some time interval and 

comparing the estimated relationship implied by CAPM. 

The time series estimation approach is also used in the literature. With the assumption that 

returns are iid and normally distributed the maximum likelihood estimation technique can be 

used to estimate the parameters γ0 and γ1. 

RECENT TESTS 
Starting in the late 1970s, empirical work appears that challenges even the Black version of 

the CAPM. Specifically, evidence mounts that much of the variation in expected return is 

unrelated to market beta. The first blow is Basu’s (1977) evidence that when common stocks 

are sorted on earnings-price ratios, future returns on high E/P stocks are higher than predicted 

by the CAPM. Banz (1981) documents a size effect: when stocks are sorted on market 

capitalization (price times shares outstanding), average returns on small stocks are higher 

than predicted by the CAPM. Bhandari (1988) finds that high debt-equity ratios (book value 

of debt over the market value of equity, a measure of leverage) are associated with returns 

that are too high relative to their market betas. 

Finally, Statman (1980) and Rosenberg, Reid and Lanstein (1985) document that stocks with 

high book-to-market equity ratios (B/M, the ratio of the book value of a common stock to its 

market value) have high average returns that are not captured by their betas. There is a theme 

in the contradictions of the CAPM summarized above. Ratios involving stock prices have 
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information about expected returns missed by market betas. On reflection, this is not 

surprising. A stock’s price depends not only on the expected cash flows it will provide, but 

also on the expected returns that discount expected cash flows back to the present. Thus, in 

principle, the cross-section of prices has information about the cross-section of expected 

returns. (A high expected return implies a high discount rate and a low price.) The cross-

section of stock prices is, however, arbitrarily affected by differences in scale (or units). But 

with a judicious choice of scaling variable X, the ratio X/P can reveal differences in the cross-

section of expected stock returns. Such ratios are thus prime candidates to expose 

shortcomings of asset pricing models—in the case of the CAPM, shortcomings of the 

prediction that market betas suffice to explain expected returns (Ball, 1978). The 

contradictions of the CAPM summarized above suggest that 

earnings-price, debt-equity and book-to-market ratios indeed play this role.  

Fama and French (1992) update and synthesize the evidence on the empirical failures of the 

CAPM. Using the cross-section regression approach, they confirm that size, earnings-price, 

debt-equity and book-to-market ratios add to the explanation of expected stock returns 

provided by market beta. Fama and French (1996) reach the same conclusion using the time-

series regression approach applied to portfolios of stocks sorted on price ratios. They also 

find that different price ratios have much the same information about expected returns. This 

is not surprising given that price is the common driving force in the price ratios, and the 

numerators are just scaling variables used to extract the information in price about expected 

returns. 

Fama and French (1992) also confirm the evidence (Reinganum, 1981; Stambaugh, 1982; 

Lakonishok and Shapiro, 1986) that the relation between average return and beta for common 

stocks is even flatter after the sample periods used in the early empirical work on the CAPM. 

The estimate of the beta premium is, however, clouded by statistical uncertainty (a large 

standard error). Kothari, Shanken and Sloan (1995) try to resuscitate the Sharpe-Lintner 

CAPM by arguing that the weak relation between average return and beta is just a chance 

result. But the strong evidence that other variables capture variation in expected return missed 

by beta makes this argument irrelevant. If betas do not suffice to explain expected returns, the 

market portfolio is not efficient, and the CAPM is dead in its tracks.  

Evidence on the size of the market premium can neither save the model nor further doom it. 

The synthesis of the evidence on the empirical problems of the CAPM provided by Fama and 

French (1992) serves as a catalyst, marking the point when it is generally acknowledged that 

the CAPM has potentially fatal problems. Research then turns to explanations. 
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One possibility is that the CAPM’s problems are spurious, the result of data dredging—

publication-hungry researchers scouring the data and unearthing contradictions that occur in 

specific samples as a result of chance. A standard response to this concern is to test for 

similar findings in other samples. Chan, Hamao and Lakonishok (1991) find a strong relation 

between book-to-market equity (B/M) and average return for Japanese stocks. Capaul, 

Rowley and Sharpe (1993) observe a similar B/M effect in four European stock markets and 

in Japan. Fama and French (1998) find that the price ratios that produce problems for the 

CAPM in U.S. data show up in the same way in the stock returns of twelve non-U.S. major 

markets, and they are present in emerging market returns. This evidence suggests that the 

contradictions of the CAPM associated with price ratios are not sample specific. 

THE MARKET PROXY PROBLEM 
Roll (1977) argues that the CAPM has never been tested and probably never will be. The 

problem is that the market portfolio at the heart of the model is theoretically and empirically 

elusive. It is not theoretically clear which assets (for example, human capital) can 

legitimately be excluded from the market portfolio, and data availability substantially limits 

the assets that are included. As a result, tests of the CAPM are forced to use proxies for the 

market portfolio, in effect testing whether the proxies are on the minimum variance frontier.  

The relation between expected return and market beta of the CAPM is just the minimum 

variance condition that holds in any efficient portfolio, applied to the market portfolio. Thus, 

if we can find a market proxy that is on the minimum variance frontier, it can be used to 

describe differences in expected returns, and we would be happy to use it for this purpose. 

The strong rejections of the CAPM described above, however, say that researchers have not 

uncovered a reasonable market proxy that is close to the minimum variance frontier. If 

researchers are constrained to reasonable proxies, we doubt they ever will. 

The above  pessimism is fueled by several empirical results. Stambaugh (1982) tests the 

CAPM using a range of market portfolios that include, in addition to U.S. common stocks, 

corporate and government bonds, preferred stocks, real estate and other consumer durables. 

He finds that tests of the CAPM are not sensitive to expanding the market proxy beyond 

common stocks, basically because the volatility of expanded market returns is dominated by 

the volatility of stock returns. One need not be convinced by Stambaugh’s (1982) results 

since his market proxies are limited to U.S. assets. If international capital markets are open 

and asset prices conform to an international version of the CAPM, the market portfolioshould 

include international assets.  
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Fama and French (1998) find, however, that betas for a global stock market portfolio cannot 

explain the high average returns observed around the world on stocks with high book-to-

market or high earningsprice ratios. A major problem for the CAPM is that portfolios formed 

by sorting stocks on price ratios produce a wide range of average returns, but the average 

returns are not positively related to market betas (Lakonishok, Shleifer and Vishny, 1994; 

Fama and French, 1996, 1998). The average returns and betas (calculated with respect to the 

CRSP value-weight portfolio of NYSE, AMEX and NASDAQ stocks) for July 1963 to 

December 2003 for ten portfolios of U.S. stocks formed annually on sorted values of the 

book-to-market equity ratio (B/M).6 Average returns on the B/M portfolios increase almost 

monotonically, from 10.1 percent per year for the lowest B/M group (portfolio 1) to an 

impressive 16.7 percent for the highest (portfolio 10). But the positive relation between beta 

and average return predicted by the CAPM is notably absent. For example, the portfolio with 

the lowest book-to-market ratio has the highest beta but the lowest average return.  

The estimated beta for the portfolio with the highest book-to market ratio and the highest 

average return is only 0.98. With an average annualized value of the riskfree interest rate, Rf , 

of 5.8 percent and an average annualized market premium, RM _ Rf , of 11.3 percent, the 

Sharpe-Lintner CAPM predicts an average return of 11.8 percent for the lowest B/M portfolio 

and 11.2 percent for the highest, far from the observed values, 10.1 and 16.7 percent. For the 

Sharpe- Lintner model to “work” on these portfolios, their market betas must change 

dramatically, from 1.09 to 0.78 for the lowest B/M portfolio and from 0.98 to 1.98 for the 

highest. We judge it unlikely that alternative proxies for the market portfolio will produce 

betas and a market premium that can explain the average returns on these portfolios.  

It is always possible that researchers will redeem the CAPM by finding a reasonable proxy 

for the market portfolio that is on the minimum variance frontier. We emphasize, however, 

that this possibility cannot be used to justify the way the CAPM is currently applied. The 

problem is that applications typically use the same 6 Stock return data are from CRSP, and 

book equity data are from Compustat and the Moody’s Industrials, Transportation, Utilities 

and Financials manuals.  

Stocks are allocated to ten portfolios at the end of June of each year t (1963 to 2003) using 

the ratio of book equity for the fiscal year ending in calendar year t _ 1, divided by market 

equity at the end of December of t _ 1. Book equity is the book value of stockholders’ equity, 

plus balance sheet deferred taxes and investment tax credit (if available), minus the book 

value of preferred stock. Depending on availability, we use the redemption, liquidation or par 

value (in that order) to estimate the book value of preferred stock. Stockholders’ equity is the 
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value reported by Moody’s or Compustat, if it is available. If not, we measure stockholders’ 

equity as the book value of common equity plus the par value of preferred stock or the book 

value of assets minus total liabilities (in that order).  

The portfolios for year t include NYSE (1963–2003), AMEX (1963–2003) and NASDAQ 

(1972–2003) stocks with positive book equity in t _ 1 and market equity (from CRSP) for 

December of t _ 1 and June of t. The portfolios exclude securities CRSP does not classify as 

ordinary common equity. The breakpoints for year t use only securities that are on the NYSE 

in June of year t. 

CONCLUSIONS 
The version of the CAPM developed by Sharpe (1964) and Lintner (1965) has never been an 

empirical success. In the early empirical work, the Black (1972) version of the model, which 

can accommodate a flatter tradeoff of average return for market beta, has some success. But 

in the late 1970s, research begins to uncover variables like size, various price ratios and 

momentum that add to the explanation of average returns provided by beta. The problems are 

serious enough to invalidate most applications of the CAPM.  

For example, finance textbooks often recommend using the Sharpe-Lintner CAPM risk-

return relation to estimate the cost of equity capital. The prescription is to estimate a stock’s 

market beta and combine it with the risk-free interest rate and the average market risk 

premium to produce an estimate of the cost of equity. The typical market portfolio in these 

exercises includes just U.S. common stocks. But empirical work, old and new, tells us that 

the relation between beta and average return is flatter than predicted by the Sharpe-Lintner 

version of the CAPM. As a result, CAPM estimates of the cost of equity for high beta stocks 

are too high (relative to historical average returns) and estimates for low beta stocks are too 

low (Friend and Blume, 1970).  

Similarly, if the high average returns on value stocks (with high book-to-market ratios) imply 

high expected returns, CAPM cost of equity estimates for such stocks are too low.7 The 

CAPM is also often used to measure the performance of mutual funds and other managed 

portfolios. The approach, dating to Jensen (1968), is to estimate the CAPM time-series 

regression for a portfolio and use the intercept (Jensen’s alpha) to measure abnormal 

performance. The problem is that, because of the empirical failings of the CAPM, even 

passively managed stock portfolios produce abnormal returns if their investment strategies 

involve tilts toward CAPM problems (Elton, Gruber, Das and Hlavka, 1993). For example, 

funds that concentrate on low beta stocks, small stocks or value stocks will tend to produce 
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positive abnormal returns relative to the predictions of the Sharpe-Lintner CAPM, even when 

the fund managers have no special talent for picking winners.  

The CAPM, like Markowitz’s (1952, 1959) portfolio model on which it is built, is 

nevertheless a theoretical tour de force. We continue to teach the CAPM as an introduction to 

the fundamental concepts of portfolio theory and asset pricing, to be built on by more 

complicated models like Merton’s (1973) ICAPM. But we also warn students that despite its 

seductive simplicity, the CAPM’s empirical problems probably invalidate its use in 

applications. 
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