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The Capital Asset Pricing Model:
Theory and Evidence

Eugene F. Fama and Kenneth R. French

T he 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. It is the centerpiece of MBA
investment courses. Indeed, it is often the only asset pricing model taught in these
courses.1

The attraction of the CAPM is that it offers powerful and intuitively pleasing
predictions about how to measure risk and the relation between expected return
and risk. Unfortunately, the empirical record of the model is poor—poor enough
to invalidate the way it is used in applications. The CAPM’s empirical problems may
reflect theoretical failings, the result of many simplifying assumptions. But they may
also be caused by difficulties in implementing valid tests of the model. For example,
the CAPM says that the risk of a stock should be measured relative to a compre-
hensive “market portfolio” that in principle can include not just traded financial
assets, but also consumer durables, real estate and human capital. Even if we take
a narrow view of the model and limit its purview to traded financial assets, is it

1 Although every asset pricing model is a capital asset pricing model, the finance profession reserves the
acronym CAPM for the specific model of Sharpe (1964), Lintner (1965) and Black (1972) discussed
here. Thus, throughout the paper we refer to the Sharpe-Lintner-Black model as the CAPM.

y Eugene F. Fama is Robert R. McCormick Distinguished Service Professor of Finance,
Graduate School of Business, University of Chicago, Chicago, Illinois. Kenneth R. French is
Carl E. and Catherine M. Heidt Professor of Finance, Tuck School of Business, Dartmouth
College, Hanover, New Hampshire. Their e-mail addresses are �eugene.fama@gsb.uchicago.
edu� and �kfrench@dartmouth.edu�, respectively.
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legitimate to limit further the market portfolio to U.S. common stocks (a typical
choice), or should the market be expanded to include bonds, and other financial
assets, perhaps around the world? In the end, we argue that whether the model’s
problems reflect weaknesses in the theory or in its empirical implementation, the
failure of the CAPM in empirical tests implies that most applications of the model
are invalid.

We begin by outlining the logic of the CAPM, focusing on its predictions about
risk and expected return. We then review the history of empirical work and what it
says about shortcomings of the CAPM that pose challenges to be explained by
alternative models.

The Logic of the CAPM

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 “mean-
variance model.”

The portfolio model provides an algebraic condition on asset weights in mean-
variance-efficient portfolios. The CAPM turns this algebraic statement into a testable
prediction about the relation between risk and expected return by identifying a
portfolio that must be efficient if asset prices are to clear the market of all assets.

Sharpe (1964) and Lintner (1965) add two key assumptions to the Markowitz
model to identify a portfolio that must be mean-variance-efficient. The first assump-
tion is complete agreement: given market clearing asset prices at t � 1, investors agree
on the joint distribution of asset returns from t � 1 to t. And this distribution is the
true one—that is, it is the distribution from which the returns we use to test the
model are drawn. The second assumption is that there is borrowing and lending at a
risk-free rate, which is the same for all investors and does not depend on the amount
borrowed or lent.

Figure 1 describes portfolio opportunities and tells the CAPM story. The
horizontal axis shows portfolio risk, measured by the standard deviation of portfolio
return; the vertical axis shows expected return. The curve abc, which is called the
minimum variance frontier, traces combinations of expected return and risk for
portfolios of risky assets that minimize return variance at different levels of ex-
pected return. (These portfolios do not include risk-free borrowing and lending.)
The tradeoff between risk and expected return for minimum variance portfolios is
apparent. For example, an investor who wants a high expected return, perhaps at
point a, must accept high volatility. At point T, the investor can have an interme-
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diate expected return with lower volatility. If there is no risk-free borrowing or
lending, only portfolios above b along abc are mean-variance-efficient, since these
portfolios also maximize expected return, given their return variances.

Adding risk-free borrowing and lending turns the efficient set into a straight
line. Consider a portfolio that invests the proportion x of portfolio funds in a
risk-free security and 1 � x in some portfolio g. If all funds are invested in the
risk-free security—that is, they are loaned at the risk-free rate of interest—the result
is the point Rf in Figure 1, a portfolio with zero variance and a risk-free rate of
return. Combinations of risk-free lending and positive investment in g plot on the
straight line between Rf and g. Points to the right of g on the line represent
borrowing at the risk-free rate, with the proceeds from the borrowing used to
increase investment in portfolio g. In short, portfolios that combine risk-free
lending or borrowing with some risky portfolio g plot along a straight line from Rf

through g in Figure 1.2

2 Formally, the return, expected return and standard deviation of return on portfolios of the risk-free
asset f and a risky portfolio g vary with x, the proportion of portfolio funds invested in f, as

Rp � xRf � �1 � x�Rg ,

E�Rp� � xRf � �1 � x�E�Rg�,

� �Rp� � �1 � x�� �Rg�, x � 1.0,

which together imply that the portfolios plot along the line from Rf through g in Figure 1.

Figure 1
Investment Opportunities

Minimum variance
frontier for risky assets

g

s(R )

a

c

b

T

E(R )

Rf

Mean-variance-
efficient frontier

with a riskless asset

Eugene F. Fama and Kenneth R. French 27

110138-OPC-POD-60-83



To obtain the mean-variance-efficient portfolios available with risk-free bor-
rowing and lending, one swings a line from Rf in Figure 1 up and to the left as far
as possible, to the tangency portfolio T. We can then see that all efficient portfolios
are combinations of the risk-free asset (either risk-free borrowing or lending) and
a single risky tangency portfolio, T. This key result is Tobin’s (1958) “separation
theorem.”

The punch line of the CAPM is now straightforward. With complete agreement
about distributions of returns, all investors see the same opportunity set (Figure 1),
and they combine the same risky tangency portfolio T with risk-free lending or
borrowing. Since all investors hold the same portfolio T of risky assets, it must be
the value-weight market portfolio of risky assets. Specifically, each risky asset’s
weight in the tangency portfolio, which we now call M (for the “market”), must be
the total market value of all outstanding units of the asset divided by the total
market value of all risky assets. In addition, the risk-free rate must be set (along with
the prices of risky assets) to clear the market for risk-free borrowing and lending.

In short, the CAPM assumptions imply that the market portfolio M must be on
the minimum variance frontier if the asset market is to clear. This means that the
algebraic relation that holds for any minimum variance portfolio must hold for the
market portfolio. Specifically, if there are N risky assets,

�Minimum Variance Condition for M� E�Ri � � E�RZM �

� �E�RM� � E�RZM���iM , i � 1, . . . , N.

In this equation, E(Ri) is the expected return on asset i, and �iM, the market beta
of asset i, is the covariance of its return with the market return divided by the
variance of the market return,

�Market Beta� �iM �
cov�Ri , RM �

�2�RM �
.

The first term on the right-hand side of the minimum variance condition,
E(RZM), is the expected return on assets that have market betas equal to zero,
which means their returns are uncorrelated with the market return. The second
term is a risk premium—the market beta of asset i, �iM, times the premium per
unit of beta, which is the expected market return, E(RM), minus E(RZM).

Since the market beta of asset i is also the slope in the regression of its return
on the market return, a common (and correct) interpretation of beta is that it
measures the sensitivity of the asset’s return to variation in the market return. But
there is another interpretation of beta more in line with the spirit of the portfolio
model that underlies the CAPM. The risk of the market portfolio, as measured by
the variance of its return (the denominator of �iM), is a weighted average of the
covariance risks of the assets in M (the numerators of �iM for different assets).
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Thus, �iM is the covariance risk of asset i in M measured relative to the average
covariance risk of assets, which is just the variance of the market return.3 In
economic terms, �iM is proportional to the risk each dollar invested in asset i
contributes to the market portfolio.

The last step in the development of the Sharpe-Lintner model is to use the
assumption of risk-free borrowing and lending to nail down E(RZM), the expected
return on zero-beta assets. A risky asset’s return is uncorrelated with the market
return—its beta is zero—when the average of the asset’s covariances with the
returns on other assets just offsets the variance of the asset’s return. Such a risky
asset is riskless in the market portfolio in the sense that it contributes nothing to the
variance of the market return.

When there is risk-free borrowing and lending, the expected return on assets
that are uncorrelated with the market return, E(RZM), must equal the risk-free rate,
Rf. The relation between expected return and beta then becomes the familiar
Sharpe-Lintner CAPM equation,

�Sharpe-Lintner CAPM� E�Ri � � Rf � �E�RM � � Rf �]�iM , i � 1, . . . , N.

In words, the expected return on any asset i is the risk-free interest rate, Rf , plus a
risk premium, which is the asset’s market beta, �iM, times the premium per unit of
beta risk, E(RM) � Rf.

Unrestricted risk-free borrowing and lending is an unrealistic assumption.
Fischer Black (1972) develops a version of the CAPM without risk-free borrowing or
lending. He shows that the CAPM’s key result—that the market portfolio is mean-
variance-efficient—can be obtained by instead allowing unrestricted short sales of
risky assets. In brief, back in Figure 1, if there is no risk-free asset, investors select
portfolios from along the mean-variance-efficient frontier from a to b. Market
clearing prices imply that when one weights the efficient portfolios chosen by
investors by their (positive) shares of aggregate invested wealth, the resulting
portfolio is the market portfolio. The market portfolio is thus a portfolio of the
efficient portfolios chosen by investors. With unrestricted short selling of risky
assets, portfolios made up of efficient portfolios are themselves efficient. Thus, the
market portfolio is efficient, which means that the minimum variance condition for
M given above holds, and it is the expected return-risk relation of the Black CAPM.

The relations between expected return and market beta of the Black and
Sharpe-Lintner versions of the CAPM differ only in terms of what each says about
E(RZM), the expected return on assets uncorrelated with the market. The Black
version says only that E(RZM) must be less than the expected market return, so the

3 Formally, if xiM is the weight of asset i in the market portfolio, then the variance of the portfolio’s
return is

�2�RM� � Cov�RM , RM� � Cov� �
i�1

N

xiMRi , RM� � �
i�1

N

xiMCov�Ri , RM�.
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premium for beta is positive. In contrast, in the Sharpe-Lintner version of the
model, E(RZM) must be the risk-free interest rate, Rf , and the premium per unit of
beta risk is E(RM) � Rf.

The assumption that short selling is unrestricted is as unrealistic as unre-
stricted risk-free borrowing and lending. If there is no risk-free asset and short sales
of risky assets are not allowed, mean-variance investors still choose efficient
portfolios—points above b on the abc curve in Figure 1. But when there is no short
selling of risky assets and no risk-free asset, the algebra of portfolio efficiency says
that portfolios made up of efficient portfolios are not typically efficient. This means
that the market portfolio, which is a portfolio of the efficient portfolios chosen by
investors, is not typically efficient. And the CAPM relation between expected return
and market beta is lost. This does not rule out predictions about expected return
and betas with respect to other efficient portfolios—if theory can specify portfolios
that must be efficient if the market is to clear. But so far this has proven impossible.

In short, the familiar CAPM equation relating expected asset returns to their
market betas is just an application to the market portfolio of the relation between
expected return and portfolio beta that holds in any mean-variance-efficient port-
folio. The efficiency of the market portfolio is based on many unrealistic assump-
tions, including complete agreement and either unrestricted risk-free borrowing
and lending or unrestricted short selling of risky assets. But all interesting models
involve unrealistic simplifications, which is why they must be tested against data.

Early Empirical Tests

Tests of the CAPM are based on three implications of the relation between
expected return and market beta implied by the model. First, expected returns on
all assets are linearly related to their betas, and no other variable has marginal
explanatory power. Second, the beta premium is positive, meaning that the ex-
pected return on the market portfolio exceeds the expected return on assets whose
returns are uncorrelated with the market return. Third, in the Sharpe-Lintner
version of the model, assets uncorrelated with the market have expected returns
equal to the risk-free interest rate, and the beta premium is the expected market
return minus the risk-free rate. Most tests of these predictions use either cross-
section or time-series regressions. Both approaches date to early tests of the model.

Tests on Risk Premiums
The early cross-section regression tests focus on the Sharpe-Lintner model’s

predictions about the intercept and slope in the relation between expected return
and market beta. The approach is to regress a cross-section of average asset returns
on estimates of asset betas. The model predicts that the intercept in these regres-
sions is the risk-free interest rate, Rf , and the coefficient on beta is the expected
return on the market in excess of the risk-free rate, E(RM) � Rf.

Two problems in these tests quickly became apparent. First, estimates of beta
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for individual assets are imprecise, creating a measurement error problem when
they are used to explain average returns. Second, the regression residuals have
common sources of variation, such as industry effects in average returns. Positive
correlation in the residuals produces downward bias in the usual ordinary least
squares estimates of the standard errors of the cross-section regression slopes.

To improve the precision of estimated betas, researchers such as Blume
(1970), Friend and Blume (1970) and Black, Jensen and Scholes (1972) work with
portfolios, rather than individual securities. Since expected returns and market
betas combine in the same way in portfolios, if the CAPM explains security returns
it also explains portfolio returns.4 Estimates of beta for diversified portfolios are
more precise than estimates for individual securities. Thus, using portfolios in
cross-section regressions of average returns on betas reduces the critical errors in
variables problem. Grouping, however, shrinks the range of betas and reduces
statistical power. To mitigate this problem, researchers sort securities on beta when
forming portfolios; the first portfolio contains securities with the lowest betas, and
so on, up to the last portfolio with the highest beta assets. This sorting procedure
is now standard in empirical tests.

Fama and MacBeth (1973) propose a method for addressing the inference
problem caused by correlation of the residuals in cross-section regressions. Instead
of estimating a single cross-section regression of average monthly returns on betas,
they estimate month-by-month cross-section regressions of monthly returns on
betas. The times-series means of the monthly slopes and intercepts, along with the
standard errors of the means, are then used to test whether the average premium
for beta is positive and whether the average return on assets uncorrelated with the
market is equal to the average risk-free interest rate. In this approach, the standard
errors of the average intercept and slope are determined by the month-to-month
variation in the regression coefficients, which fully captures the effects of residual
correlation on variation in the regression coefficients, but sidesteps the problem of
actually estimating the correlations. The residual correlations are, in effect, cap-
tured via repeated sampling of the regression coefficients. This approach also
becomes standard in the literature.

Jensen (1968) was the first to note that the Sharpe-Lintner version of the

4 Formally, if xip, i � 1, . . . , N, are the weights for assets in some portfolio p, the expected return and
market beta for the portfolio are related to the expected returns and betas of assets as

E�Rp� � �
i�1

N

xipE�Ri�, and �pM � �
i�1

N

xip�pM .

Thus, the CAPM relation between expected return and beta,

E�Ri� � E�Rf� � �E�RM� � E�Rf���iM ,

holds when asset i is a portfolio, as well as when i is an individual security.
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relation between expected return and market beta also implies a time-series re-
gression test. The Sharpe-Lintner CAPM says that the expected value of an asset’s
excess return (the asset’s return minus the risk-free interest rate, Rit � Rft) is
completely explained by its expected CAPM risk premium (its beta times the
expected value of RMt � Rft). This implies that “Jensen’s alpha,” the intercept term
in the time-series regression,

�Time-Series Regression� Rit � Rft � �i � �iM �RMt � Rft � � �it ,

is zero for each asset.
The early tests firmly reject the Sharpe-Lintner version of the CAPM. There is

a positive relation between beta and average return, but it is too “flat.” Recall that,
in cross-section regressions, the Sharpe-Lintner model predicts that the intercept is
the risk-free rate and the coefficient on beta is the expected market return in excess
of the risk-free rate, E(RM) � Rf. The regressions consistently find that the
intercept is greater than the average risk-free rate (typically proxied as the return
on a one-month Treasury bill), and the coefficient on beta is less than the average
excess market return (proxied as the average return on a portfolio of U.S. common
stocks minus the Treasury bill rate). This is true in the early tests, such as Douglas
(1968), Black, Jensen and Scholes (1972), Miller and Scholes (1972), Blume and
Friend (1973) and Fama and MacBeth (1973), as well as in more recent cross-
section regression tests, like Fama and French (1992).

The evidence that the relation between beta and average return is too flat is
confirmed in time-series tests, such as Friend and Blume (1970), Black, Jensen and
Scholes (1972) and Stambaugh (1982). The intercepts in time-series regressions of
excess asset returns on the excess market return are positive for assets with low betas
and negative for assets with high betas.

Figure 2 provides an updated example of the evidence. In December of each
year, we estimate a preranking beta for every NYSE (1928–2003), AMEX (1963–
2003) and NASDAQ (1972–2003) stock in the CRSP (Center for Research in
Security Prices of the University of Chicago) database, using two to five years (as
available) of prior monthly returns.5 We then form ten value-weight portfolios
based on these preranking betas and compute their returns for the next twelve
months. We repeat this process for each year from 1928 to 2003. The result is
912 monthly returns on ten beta-sorted portfolios. Figure 2 plots each portfolio’s
average return against its postranking beta, estimated by regressing its monthly
returns for 1928–2003 on the return on the CRSP value-weight portfolio of U.S.
common stocks.

The Sharpe-Lintner CAPM predicts that the portfolios plot along a straight

5 To be included in the sample for year t, a security must have market equity data (price times shares
outstanding) for December of t � 1, and CRSP must classify it as ordinary common equity. Thus, we
exclude securities such as American Depository Receipts (ADRs) and Real Estate Investment Trusts
(REITs).
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line, with an intercept equal to the risk-free rate, Rf , and a slope equal to the
expected excess return on the market, E(RM) � Rf. We use the average one-month
Treasury bill rate and the average excess CRSP market return for 1928–2003 to
estimate the predicted line in Figure 2. Confirming earlier evidence, the relation
between beta and average return for the ten portfolios is much flatter than the
Sharpe-Lintner CAPM predicts. The returns on the low beta portfolios are too high,
and the returns on the high beta portfolios are too low. For example, the predicted
return on the portfolio with the lowest beta is 8.3 percent per year; the actual return
is 11.1 percent. The predicted return on the portfolio with the highest beta is
16.8 percent per year; the actual is 13.7 percent.

Although the observed premium per unit of beta is lower than the Sharpe-
Lintner model predicts, the relation between average return and beta in Figure 2
is roughly linear. This is consistent with the Black version of the CAPM, which
predicts only that the beta premium is positive. Even this less restrictive model,
however, eventually succumbs to the data.

Testing Whether Market Betas Explain Expected Returns
The Sharpe-Lintner and Black versions of the CAPM share the prediction that

the market portfolio is mean-variance-efficient. This implies that differences in
expected return across securities and portfolios are entirely explained by differ-
ences in market beta; other variables should add nothing to the explanation of
expected return. This prediction plays a prominent role in tests of the CAPM. In
the early work, the weapon of choice is cross-section regressions.

In the framework of Fama and MacBeth (1973), one simply adds predeter-
mined explanatory variables to the month-by-month cross-section regressions of

Figure 2
Average Annualized Monthly Return versus Beta for Value Weight Portfolios
Formed on Prior Beta, 1928–2003
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returns on beta. If all differences in expected return are explained by beta, the
average slopes on the additional variables should not be reliably different from
zero. Clearly, the trick in the cross-section regression approach is to choose specific
additional variables likely to expose any problems of the CAPM prediction that,
because the market portfolio is efficient, market betas suffice to explain expected
asset returns.

For example, in Fama and MacBeth (1973) the additional variables are
squared market betas (to test the prediction that the relation between expected
return and beta is linear) and residual variances from regressions of returns on the
market return (to test the prediction that market beta is the only measure of risk
needed to explain expected returns). These variables do not add to the explanation
of average returns provided by beta. Thus, the results of Fama and MacBeth (1973)
are consistent with the hypothesis that their market proxy—an equal-weight port-
folio of NYSE stocks—is on the minimum variance frontier.

The hypothesis that market betas completely explain expected returns can also
be tested using time-series regressions. In the time-series regression described
above (the excess return on asset i regressed on the excess market return), the
intercept is the difference between the asset’s average excess return and the excess
return predicted by the Sharpe-Lintner model, that is, beta times the average excess
market return. If the model holds, there is no way to group assets into portfolios
whose intercepts are reliably different from zero. For example, the intercepts for a
portfolio of stocks with high ratios of earnings to price and a portfolio of stocks with
low earning-price ratios should both be zero. Thus, to test the hypothesis that
market betas suffice to explain expected returns, one estimates the time-series
regression for a set of assets (or portfolios) and then jointly tests the vector of
regression intercepts against zero. The trick in this approach is to choose the
left-hand-side assets (or portfolios) in a way likely to expose any shortcoming of the
CAPM prediction that market betas suffice to explain expected asset returns.

In early applications, researchers use a variety of tests to determine whether
the intercepts in a set of time-series regressions are all zero. The tests have the same
asymptotic properties, but there is controversy about which has the best small
sample properties. Gibbons, Ross and Shanken (1989) settle the debate by provid-
ing an F-test on the intercepts that has exact small-sample properties. They also
show that the test has a simple economic interpretation. In effect, the test con-
structs a candidate for the tangency portfolio T in Figure 1 by optimally combining
the market proxy and the left-hand-side assets of the time-series regressions. The
estimator then tests whether the efficient set provided by the combination of this
tangency portfolio and the risk-free asset is reliably superior to the one obtained by
combining the risk-free asset with the market proxy alone. In other words, the
Gibbons, Ross and Shanken statistic tests whether the market proxy is the tangency
portfolio in the set of portfolios that can be constructed by combining the market
portfolio with the specific assets used as dependent variables in the time-series
regressions.

Enlightened by this insight of Gibbons, Ross and Shanken (1989), one can see
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a similar interpretation of the cross-section regression test of whether market betas
suffice to explain expected returns. In this case, the test is whether the additional
explanatory variables in a cross-section regression identify patterns in the returns
on the left-hand-side assets that are not explained by the assets’ market betas. This
amounts to testing whether the market proxy is on the minimum variance frontier
that can be constructed using the market proxy and the left-hand-side assets
included in the tests.

An important lesson from this discussion is that time-series and cross-section
regressions do not, strictly speaking, test the CAPM. What is literally tested is
whether a specific proxy for the market portfolio (typically a portfolio of U.S.
common stocks) is efficient in the set of portfolios that can be constructed from it
and the left-hand-side assets used in the test. One might conclude from this that the
CAPM has never been tested, and prospects for testing it are not good because
1) the set of left-hand-side assets does not include all marketable assets, and 2) data
for the true market portfolio of all assets are likely beyond reach (Roll, 1977; more
on this later). But this criticism can be leveled at tests of any economic model when
the tests are less than exhaustive or when they use proxies for the variables called
for by the model.

The bottom line from the early cross-section regression tests of the CAPM,
such as Fama and MacBeth (1973), and the early time-series regression tests, like
Gibbons (1982) and Stambaugh (1982), is that standard market proxies seem to be
on the minimum variance frontier. That is, the central predictions of the Black
version of the CAPM, that market betas suffice to explain expected returns and that
the risk premium for beta is positive, seem to hold. But the more specific prediction
of the Sharpe-Lintner CAPM that the premium per unit of beta is the expected
market return minus the risk-free interest rate is consistently rejected.

The success of the Black version of the CAPM in early tests produced a
consensus that the model is a good description of expected returns. These early
results, coupled with the model’s simplicity and intuitive appeal, pushed the CAPM
to the forefront of finance.

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 varia-
tion 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 pre-
dicted 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.
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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 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 ex-
pected 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, short-
comings 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 explana-
tion 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; Stam-
baugh, 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, Shan-
ken 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 pro-
vided 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 con-
tradictions 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.

Explanations: Irrational Pricing or Risk

Among those who conclude that the empirical failures of the CAPM are fatal,
two stories emerge. On one side are the behavioralists. Their view is based on
evidence that stocks with high ratios of book value to market price are typically
firms that have fallen on bad times, while low B/M is associated with growth firms
(Lakonishok, Shleifer and Vishny, 1994; Fama and French, 1995). The behavior-
alists argue that sorting firms on book-to-market ratios exposes investor overreac-
tion to good and bad times. Investors overextrapolate past performance, resulting
in stock prices that are too high for growth (low B/M) firms and too low for
distressed (high B/M, so-called value) firms. When the overreaction is eventually
corrected, the result is high returns for value stocks and low returns for growth
stocks. Proponents of this view include DeBondt and Thaler (1987), Lakonishok,
Shleifer and Vishny (1994) and Haugen (1995).

The second story for explaining the empirical contradictions of the CAPM is
that they point to the need for a more complicated asset pricing model. The CAPM
is based on many unrealistic assumptions. For example, the assumption that
investors care only about the mean and variance of one-period portfolio returns is
extreme. It is reasonable that investors also care about how their portfolio return
covaries with labor income and future investment opportunities, so a portfolio’s
return variance misses important dimensions of risk. If so, market beta is not a
complete description of an asset’s risk, and we should not be surprised to find that
differences in expected return are not completely explained by differences in beta.
In this view, the search should turn to asset pricing models that do a better job
explaining average returns.

Merton’s (1973) intertemporal capital asset pricing model (ICAPM) is a
natural extension of the CAPM. The ICAPM begins with a different assumption
about investor objectives. In the CAPM, investors care only about the wealth their
portfolio produces at the end of the current period. In the ICAPM, investors are
concerned not only with their end-of-period payoff, but also with the opportunities
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they will have to consume or invest the payoff. Thus, when choosing a portfolio at
time t � 1, ICAPM investors consider how their wealth at t might vary with future
state variables, including labor income, the prices of consumption goods and the
nature of portfolio opportunities at t, and expectations about the labor income,
consumption and investment opportunities to be available after t.

Like CAPM investors, ICAPM investors prefer high expected return and low
return variance. But ICAPM investors are also concerned with the covariances of
portfolio returns with state variables. As a result, optimal portfolios are “multifactor
efficient,” which means they have the largest possible expected returns, given their
return variances and the covariances of their returns with the relevant state
variables.

Fama (1996) shows that the ICAPM generalizes the logic of the CAPM. That is,
if there is risk-free borrowing and lending or if short sales of risky assets are allowed,
market clearing prices imply that the market portfolio is multifactor efficient.
Moreover, multifactor efficiency implies a relation between expected return and
beta risks, but it requires additional betas, along with a market beta, to explain
expected returns.

An ideal implementation of the ICAPM would specify the state variables that
affect expected returns. Fama and French (1993) take a more indirect approach,
perhaps more in the spirit of Ross’s (1976) arbitrage pricing theory. They argue
that though size and book-to-market equity are not themselves state variables, the
higher average returns on small stocks and high book-to-market stocks reflect
unidentified state variables that produce undiversifiable risks (covariances) in
returns that are not captured by the market return and are priced separately from
market betas. In support of this claim, they show that the returns on the stocks of
small firms covary more with one another than with returns on the stocks of large
firms, and returns on high book-to-market (value) stocks covary more with one
another than with returns on low book-to-market (growth) stocks. Fama and
French (1995) show that there are similar size and book-to-market patterns in the
covariation of fundamentals like earnings and sales.

Based on this evidence, Fama and French (1993, 1996) propose a three-factor
model for expected returns,

�Three-Factor Model� E�Rit � � Rft � �iM �E�RMt � � Rft �

� �isE�SMBt� � �ihE�HMLt�.

In this equation, SMBt (small minus big) is the difference between the returns on
diversified portfolios of small and big stocks, HMLt (high minus low) is the
difference between the returns on diversified portfolios of high and low B/M
stocks, and the betas are slopes in the multiple regression of Rit � Rft on RMt � Rft,
SMBt and HMLt.

For perspective, the average value of the market premium RMt � Rft for
1927–2003 is 8.3 percent per year, which is 3.5 standard errors from zero. The
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average values of SMBt, and HMLt are 3.6 percent and 5.0 percent per year, and
they are 2.1 and 3.1 standard errors from zero. All three premiums are volatile, with
annual standard deviations of 21.0 percent (RMt � Rft), 14.6 percent (SMBt) and
14.2 percent (HMLt) per year. Although the average values of the premiums are
large, high volatility implies substantial uncertainty about the true expected
premiums.

One implication of the expected return equation of the three-factor model is
that the intercept �i in the time-series regression,

Rit � Rft � �i � �iM�RMt � Rft� � �isSMBt � �ihHMLt � �it ,

is zero for all assets i. Using this criterion, Fama and French (1993, 1996) find that
the model captures much of the variation in average return for portfolios formed
on size, book-to-market equity and other price ratios that cause problems for the
CAPM. Fama and French (1998) show that an international version of the model
performs better than an international CAPM in describing average returns on
portfolios formed on scaled price variables for stocks in 13 major markets.

The three-factor model is now widely used in empirical research that requires
a model of expected returns. Estimates of �i from the time-series regression above
are used to calibrate how rapidly stock prices respond to new information (for
example, Loughran and Ritter, 1995; Mitchell and Stafford, 2000). They are also
used to measure the special information of portfolio managers, for example, in
Carhart’s (1997) study of mutual fund performance. Among practitioners like
Ibbotson Associates, the model is offered as an alternative to the CAPM for
estimating the cost of equity capital.

From a theoretical perspective, the main shortcoming of the three-factor
model is its empirical motivation. The small-minus-big (SMB) and high-minus-low
(HML) explanatory returns are not motivated by predictions about state variables
of concern to investors. Instead they are brute force constructs meant to capture
the patterns uncovered by previous work on how average stock returns vary with size
and the book-to-market equity ratio.

But this concern is not fatal. The ICAPM does not require that the additional
portfolios used along with the market portfolio to explain expected returns
“mimic” the relevant state variables. In both the ICAPM and the arbitrage pricing
theory, it suffices that the additional portfolios are well diversified (in the termi-
nology of Fama, 1996, they are multifactor minimum variance) and that they are
sufficiently different from the market portfolio to capture covariation in returns
and variation in expected returns missed by the market portfolio. Thus, adding
diversified portfolios that capture covariation in returns and variation in average
returns left unexplained by the market is in the spirit of both the ICAPM and the
Ross’s arbitrage pricing theory.

The behavioralists are not impressed by the evidence for a risk-based expla-
nation of the failures of the CAPM. They typically concede that the three-factor
model captures covariation in returns missed by the market return and that it picks
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up much of the size and value effects in average returns left unexplained by the
CAPM. But their view is that the average return premium associated with the
model’s book-to-market factor—which does the heavy lifting in the improvements
to the CAPM—is itself the result of investor overreaction that happens to be
correlated across firms in a way that just looks like a risk story. In short, in the
behavioral view, the market tries to set CAPM prices, and violations of the CAPM
are due to mispricing.

The conflict between the behavioral irrational pricing story and the rational
risk story for the empirical failures of the CAPM leaves us at a timeworn impasse.
Fama (1970) emphasizes that the hypothesis that prices properly reflect available
information must be tested in the context of a model of expected returns, like the
CAPM. Intuitively, to test whether prices are rational, one must take a stand on what
the market is trying to do in setting prices—that is, what is risk and what is the
relation between expected return and risk? When tests reject the CAPM, one
cannot say whether the problem is its assumption that prices are rational (the
behavioral view) or violations of other assumptions that are also necessary to
produce the CAPM (our position).

Fortunately, for some applications, the way one uses the three-factor model
does not depend on one’s view about whether its average return premiums are the
rational result of underlying state variable risks, the result of irrational investor
behavior or sample specific results of chance. For example, when measuring the
response of stock prices to new information or when evaluating the performance of
managed portfolios, one wants to account for known patterns in returns and
average returns for the period examined, whatever their source. Similarly, when
estimating the cost of equity capital, one might be unconcerned with whether
expected return premiums are rational or irrational since they are in either case
part of the opportunity cost of equity capital (Stein, 1996). But the cost of capital
is forward looking, so if the premiums are sample specific they are irrelevant.

The three-factor model is hardly a panacea. Its most serious problem is the
momentum effect of Jegadeesh and Titman (1993). Stocks that do well relative to
the market over the last three to twelve months tend to continue to do well for the
next few months, and stocks that do poorly continue to do poorly. This momentum
effect is distinct from the value effect captured by book-to-market equity and other
price ratios. Moreover, the momentum effect is left unexplained by the three-factor
model, as well as by the CAPM. Following Carhart (1997), one response is to add
a momentum factor (the difference between the returns on diversified portfolios of
short-term winners and losers) to the three-factor model. This step is again legiti-
mate in applications where the goal is to abstract from known patterns in average
returns to uncover information-specific or manager-specific effects. But since the
momentum effect is short-lived, it is largely irrelevant for estimates of the cost of
equity capital.

Another strand of research points to problems in both the three-factor model
and the CAPM. Frankel and Lee (1998), Dechow, Hutton and Sloan (1999),
Piotroski (2000) and others show that in portfolios formed on price ratios like
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book-to-market equity, stocks with higher expected cash flows have higher average
returns that are not captured by the three-factor model or the CAPM. The authors
interpret their results as evidence that stock prices are irrational, in the sense that
they do not reflect available information about expected profitability.

In truth, however, one can’t tell whether the problem is bad pricing or a bad
asset pricing model. A stock’s price can always be expressed as the present value of
expected future cash flows discounted at the expected return on the stock (Camp-
bell and Shiller, 1989; Vuolteenaho, 2002). It follows that if two stocks have the
same price, the one with higher expected cash flows must have a higher expected
return. This holds true whether pricing is rational or irrational. Thus, when one
observes a positive relation between expected cash flows and expected returns that
is left unexplained by the CAPM or the three-factor model, one can’t tell whether
it is the result of irrational pricing or a misspecified asset pricing model.

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. Roll argues that
because the tests use proxies, not the true market portfolio, we learn nothing about
the CAPM.

We are more pragmatic. 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.

Our 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 portfolio
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should include international assets. 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 earnings-
price 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 problem is illustrated in Figure 3, which shows
average returns and betas (calculated with respect to the CRSP value-weight port-
folio 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 annual-
ized 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
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.
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market proxies, like the value-weight portfolio of U.S. stocks, that lead to rejections
of the model in empirical tests. The contradictions of the CAPM observed when
such proxies are used in tests of the model show up as bad estimates of expected
returns in applications; for example, estimates of the cost of equity capital that are
too low (relative to historical average returns) for small stocks and for stocks with
high book-to-market equity ratios. In short, if a market proxy does not work in tests
of the CAPM, it does not work in applications.

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

Figure 3
Average Annualized Monthly Return versus Beta for Value Weight Portfolios
Formed on B/M, 1963–2003
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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 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.

y We gratefully acknowledge the comments of John Cochrane, George Constantinides, Richard
Leftwich, Andrei Shleifer, René Stulz and Timothy Taylor.

7 The problems are compounded by the large standard errors of estimates of the market premium and
of betas for individual stocks, which probably suffice to make CAPM estimates of the cost of equity rather
meaningless, even if the CAPM holds (Fama and French, 1997; Pastor and Stambaugh, 1999). For
example, using the U.S. Treasury bill rate as the risk-free interest rate and the CRSP value-weight
portfolio of publicly traded U.S. common stocks, the average value of the equity premium RMt � Rft for
1927–2003 is 8.3 percent per year, with a standard error of 2.4 percent. The two standard error range
thus runs from 3.5 percent to 13.1 percent, which is sufficient to make most projects appear either
profitable or unprofitable. This problem is, however, hardly special to the CAPM. For example, expected
returns in all versions of Merton’s (1973) ICAPM include a market beta and the expected market
premium. Also, as noted earlier the expected values of the size and book-to-market premiums in the
Fama-French three-factor model are also estimated with substantial error.
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INVESTOR GROWTH EXPECTATIONS 
Summer 2004 

 
A study done by Vander Weide and Carleton in 19881 suggests that consensus analysts’ forecast 
of future growth is superior to historically oriented growth measures in stock valuation process 
for domestic companies. We worked with one of the original authors of the study, Dr. James H. 
Vander Weide, and closely followed his suggestions and methodology to investigate whether the 
results still hold in more recent times (2001- 2003). 
 
We used the following equation to determine which estimate of future growth (g) best predicts 
the firm’s P/E ratio when combined with the dividend payout ratio, D/E, and risk variables, B, 
Cov, Stb, and Sa. 
 
P/E = a0(D/E) +a1g(Growth) +a2B(Beta) +a3Cov(Interest Coverage Ratio) +a4Stb(Stability) +a5Sa(Std Dev) + e 
 

Data Description 
Earnings Per Share:  IBES consensus analyst estimate of the firm’s earnings for the unreported 

year. 

Price/Earnings Ratio:  Closing stock price for the year divided by the consensus analyst earnings 
per share for the forthcoming year. 

Dividends:  Ratio of common dividends per share to the consensus analyst earnings 
forecast for the forthcoming fiscal year (D/E). 

Historical Growth measures 

EPS Growth Rate: Determined by a log- linear least squares regression for the latest year, 
two years, three years, …, and ten years. 

Dividend per Share Determined by a log- linear least squares regression for the latest year, 
Growth Rate: two years, three years, …, and ten years. 

Book Value per Share Common equity divided by the common shares outstanding.  
Growth Rate: Determined by a log- linear least squares regression for the latest year, 

two years, three years, …, and ten years. 

Cash Flow per Share Ratio of gross cash flow to common shares outstanding. 
Growth Rate: Determined by a log- linear least squares regression for the latest year, 

two years, three years, …, and ten years. 

Plowback Growth: Firm’s retention ratio for the current year times the firm’s latest annual 
return on equity. 

3yr Plowback Growth: Firm’s three-year average retention ratio times the firm’s three-year 
average return on equity. 

Consensus Analysts’ Forecasts 

Five-Year Earnings Per Share Growth: Mean analysts’ forecast compiled by IBES. 

                                                 
1 Vander Weide, J. H., and W. T. Carleton. “Investor Growth Expectations: Analysts vs. History.” The Journal of 
Portfolio Management, Spring 1988, pp. 78-82. 
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Risk Variables 

B: Beta, the firm’s beta versus NYSE from Value Line. 

Cov: The firm’s pretax interest coverage ratio from Compustat. 

Stb: Five-year historical earnings per share stability. Average absolute percentage difference 
between actual reported EPS and a 5yr historical EPS growth trend line from IBES. 

Sa: The standard deviation of earnings per share estimate for the fiscal year from IBES. 
 
We set five restrictions on the companies included in the study in order to be consistent with the 
original study and to obtain more meaningful results. 

• Excluded all firms that IBES did not fo llow. 
• Eliminated companies with: 

- Negative EPS during any of the years 1991-2003. 
- No dividend during any one of the years 1991-2003. 
- P/E ratio greater than 60 in years 2001-2003. 
- Less than five years of operating history. 

 
The final universe consisted of 411 US firms, fifty-nine of which are utility companies. 
 

Results 
The study was performed in two stages. 

Stage 1 
In order to determine which historically oriented growth measure is most highly correlated with 
each firm’s end-of-year P/E ratio, we computed spearman (rank) correlations between all forty-
two historically oriented future growth measures and P/E. 
 
The result of the stage 1 study is displayed in Table 1. Three-year plowback ratio has the highest 
correlation with P/E in 2001 and 2002, and five-year EPS growth rate has the highest correlation 
with P/E in 2003. 

Table 1 

y1 y2 y3 y4 y5 y6 y7 y8 y9 y10
EPS 0.232 0.210 0.145 0.122 0.059 0.034 -0.007 -0.076 -0.117 -0.154
DPS -0.243 -0.297 -0.296 -0.293 -0.313 -0.316 -0.336 -0.334 -0.329 -0.333
BVPS 0.059 -0.017 -0.098 -0.138 -0.150 -0.182 -0.219 -0.259 -0.271 -0.273
CFPS 0.092 0.092 0.087 0.042 -0.063 -0.102 -0.141 -0.193 -0.237 -0.262
plowback 0.203
plowback3 0.308

EPS -0.007 0.147 0.076 0.080 0.083 0.050 0.030 -0.018 -0.060 -0.089
DPS -0.126 -0.202 -0.251 -0.224 -0.215 -0.239 -0.232 -0.233 -0.211 -0.198
BVPS -0.036 -0.036 -0.078 -0.115 -0.114 -0.127 -0.152 -0.162 -0.175 -0.171
CFPS 0.056 0.045 0.017 0.021 0.030 -0.024 -0.050 -0.080 -0.125 -0.162
plowback 0.093
plowback3 0.180

EPS 0.073 0.084 0.214 0.231 0.244 0.228 0.182 0.158 0.104 0.049
DPS 0.120 0.054 -0.001 -0.078 -0.090 -0.126 -0.152 -0.165 -0.183 -0.185
BVPS 0.097 0.076 0.067 0.036 -0.045 -0.062 -0.063 -0.083 -0.105 -0.131
CFPS 0.146 0.196 0.243 0.239 0.206 0.178 0.107 0.089 0.039 -0.022
plowback -0.017
plowback3 0.038

Stage1 Results for Utility and Non-Utility Companies Combined
Correlations between Historically Based Growth Estimates by Year with P/E

Current Year

2003

2002

2001
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We also independently examined utility and non-utility firms. Table 2 shows the result for the 
fifty-nine utility firms. Two-year growth in EPS has the highest correlation with P/E in 2001, 
four-year EPS has the highest correlation in 2002, and six-year EPS has the highest correlation in 
2003. 
 
Table 3 exhibits the result for the remaining non-utility firms. EPS one-year growth, two-year 
growth, and five-year growth has the highest correlation with P/E in 2001, 2002, and 2003, 
respectively. 

 
 

Table 2 

y1 y2 y3 y4 y5 y6 y7 y8 y9 y10
EPS 0.305 0.330 0.305 0.319 0.238 0.157 0.129 0.107 0.079 0.048
DPS -0.215 -0.321 -0.302 -0.294 -0.316 -0.281 -0.332 -0.414 -0.435 -0.429
BVPS 0.164 0.137 0.147 -0.027 -0.072 -0.135 -0.117 -0.104 -0.106 -0.140
CFPS 0.194 0.135 0.020 -0.018 -0.122 -0.157 -0.135 -0.134 -0.103 -0.219
plowback -0.143
plowback3 -0.027

EPS -0.065 0.044 0.069 0.119 0.071 0.004 -0.038 -0.069 -0.061 -0.070
DPS -0.333 -0.327 -0.278 -0.313 -0.280 -0.321 -0.277 -0.226 -0.203 -0.210
BVPS -0.325 -0.239 -0.182 -0.177 -0.230 -0.237 -0.250 -0.247 -0.235 -0.235
CFPS -0.205 -0.132 -0.172 -0.166 -0.216 -0.289 -0.285 -0.265 -0.227 -0.218
plowback -0.151
plowback3 -0.133

EPS 0.010 0.136 0.186 0.263 0.365 0.367 0.344 0.343 0.309 0.302
DPS 0.151 -0.029 -0.014 -0.022 -0.054 -0.117 -0.142 -0.137 -0.105 -0.092
BVPS 0.212 0.060 0.047 0.019 0.003 0.040 0.022 0.005 0.003 -0.002
CFPS 0.222 -0.046 0.173 0.115 0.165 0.100 0.017 0.077 0.057 0.077
plowback -0.365
plowback3 -0.403

2003

Current Year

Stage1 Results for Utility Companies
Correlations between Historically Based Growth Estimates by Year with P/E

2001

2002

 
 
 

Table 3 

y1 y2 y3 y4 y5 y6 y7 y8 y9 y10
EPS 0.1843 0.1660 0.1293 0.1218 0.0873 0.0829 0.0618 0.0106 -0.0194 -0.0412
DPS -0.2036 -0.2211 -0.2042 -0.1935 -0.2098 -0.2066 -0.2186 -0.2155 -0.2046 -0.1975
BVPS 0.0757 0.0084 -0.0791 -0.0997 -0.0916 -0.1146 -0.1388 -0.1783 -0.1866 -0.1823
CFPS 0.0864 0.0710 0.0956 0.0704 -0.0033 -0.0162 -0.0366 -0.0747 -0.1186 -0.1325
plowback 0.0781
plowback3 0.1781

EPS 0.0762 0.1767 0.0755 0.0817 0.0936 0.0757 0.0708 0.0316 -0.0011 -0.0254
DPS -0.0804 -0.1693 -0.2103 -0.1672 -0.1519 -0.1720 -0.1645 -0.1636 -0.1394 -0.1226
BVPS 0.0527 0.0236 -0.0363 -0.0777 -0.0710 -0.0753 -0.0953 -0.1019 -0.1118 -0.1061
CFPS 0.0905 0.0488 0.0143 0.0237 0.0563 0.0246 0.0097 -0.0079 -0.0458 -0.0821
plowback 0.0634
plowback3 0.1306

EPS 0.1254 0.1783 0.2788 0.2689 0.2791 0.2622 0.2219 0.2039 0.1559 0.1090
DPS 0.1810 0.1290 0.0655 -0.0128 -0.0101 -0.0400 -0.0630 -0.0772 -0.0930 -0.0952
BVPS 0.1555 0.1740 0.1534 0.1056 0.0127 -0.0069 -0.0054 -0.0218 -0.0416 -0.0636
CFPS 0.1479 0.2200 0.2512 0.2429 0.2004 0.1839 0.1349 0.1286 0.0892 0.0388
plowback -0.1109
plowback3 -0.0402

2003

Correlations between Historically Based Growth Estimates by Year with P/E
Stage1 Results for Non-Utility Companies

Current Year

2001

2002
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Stage 2 
We compared the multiple regression model of historical growth rate with the highest correlation 
to the P/E ratio from stage 1 to the five-year earnings per share growth forecast. 
 

P/E = a0(D/E) + a1g + a2B + a3Cov + a4Stb + a5Sa + e 
 
The regression results are displayed in table 4. The results show that the consensus analysts’ 
forecast of future growth better approximates the firm’s P/E ratio, which is consistent with the 
results found by Vander Weide and Carleton. In both regressions, R2 in the regression with the 
consensus analysts’ forecast is higher than the R2 in the regression with the historical growth.  

 
 

Table 4 

a0 a1 a2 a3 a4 a5 a6 Rsq F Ratio
2001 10.43 8.46 10.79 6.79 0.02 -0.03 -18.83 0.20 13.90

4.73 5.53 2.93 3.54 3.05 -3.06 -3.32

2002 12.36 7.60 6.66 1.01 0.00 0.01 -32.48 0.15 9.46
7.21 6.18 2.61 0.66 1.57 1.48 -4.04

2003 13.34 5.96 9.87 5.27 0.01 -0.01 -20.46 0.24 17.61
7.29 4.04 2.95 3.39 3.62 -1.31 -4.25

a0 a1 a2 a3 a4 a5 a6 Rsq F Ratio
2001 -1.26 16.14 144.75 -0.64 0.01 -0.03 -10.76 0.47 48.00

-0.62 11.63 13.22 -0.38 3.07 -4.04 -2.29

2002 3.37 13.37 106.07 -3.60 0.00 0.01 -21.85 0.35 29.73
1.93 10.97 10.59 -2.57 1.25 1.50 -3.06

2003 4.77 12.76 61.93 4.38 0.01 0.00 -19.41 0.33 26.38
2.65 9.48 7.25 3.01 2.45 -0.81 -4.33

*T-stats below the coefficients in smaller font

Analysts' Forecasts

Stage2 Results for Utility and Non-Utility Companies Combined
Multiple Regression Results

P/E = a0 + a1 D/E + a2 g + a3 B + a4 Cov + a5 Stb + a6 Sa
Historical

 
 
 
For utility companies shown in table 5, consensus analysts’ forecast of future growth is superior 
to historically oriented growth in 2002 and 2003. R2 is lower in the regression with the consensus 
analysts’ forecast in 2001. For non-utility companies, we found that consensus analysts’ forecast 
of future growth is superior to the alternative in all three years (table 6). 
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Table 5 

a0 a1 a2 a3 a4 a5 a6 Rsq F Ratio
2001 7.90 11.07 -11.19 -3.00 0.29 0.00 -9.37 0.44 6.38

2.16 4.80 -5.71 -0.86 0.88 0.64 -1.51

2002 13.87 7.00 -3.80 -6.89 0.56 0.00 -29.89 0.38 5.11
4.02 3.54 -0.66 -2.01 1.48 0.42 -2.70

2003 11.29 7.74 -1.65 -1.40 0.32 0.00 -5.69 0.25 2.68
3.22 3.30 -0.23 -0.43 1.05 -0.73 -0.75

a0 a1 a2 a3 a4 a5 a6 Rsq F Ratio
2001 9.61 9.20 66.61 -7.92 0.50 -0.01 -12.83 0.27 2.95

2.31 3.45 3.66 -1.86 1.31 -1.33 -1.76

2002 12.43 7.86 50.74 -9.61 0.50 0.00 -24.94 0.48 7.56
3.89 5.29 3.10 -2.94 1.50 0.17 -2.41

2003 5.81 11.06 101.12 -1.69 -0.19 0.00 -4.75 0.50 7.81
1.89 6.32 4.80 -0.58 -0.74 -0.22 -0.74

*T-stats below the coefficients in smaller font

Analysts' Forecasts

Stage2 Results for Utility Companies
Multiple Regression Results

P/E = a0 + a1 D/E + a2 g + a3 B + a4 Cov + a5 Stb + a6 Sa
Historical

 
 

Table 6 

a0 a1 a2 a3 a4 a5 a6 Rsq F Ratio
2001 15.90 8.39 2.82 3.53 0.02 -0.03 -21.05 0.21 12.45

6.57 4.13 1.96 1.68 2.97 -2.14 -3.40

2002 17.76 8.46 6.02 -3.06 0.00 0.02 -36.97 0.27 16.78
9.39 5.19 3.28 -1.88 1.37 2.52 -4.31

2003 14.24 9.86 8.85 3.46 0.01 0.00 -19.00 0.30 19.89
7.49 5.89 2.49 2.11 3.23 -0.15 -3.73

a0 a1 a2 a3 a4 a5 a6 Rsq F Ratio
2001 -0.51 17.28 140.84 -1.06 0.01 -0.03 -8.63 0.44 36.00

-0.22 11.21 10.73 -0.59 2.88 -2.62 -1.63

2002 5.05 15.67 91.22 -4.06 0.00 0.02 -22.93 0.38 27.65
2.48 11.23 7.66 -2.74 1.18 2.33 -2.87

2003 7.25 14.47 45.60 3.47 0.01 0.00 -19.09 0.33 22.30
3.56 9.42 4.68 2.20 2.36 -0.12 -3.89

*T-stats below the coefficients in smaller font

Analysts' Forecasts

Stage2 Results for Non-Utility Companies
Multiple Regression Results

P/E = a0 + a1 D/E + a2 g + a3 B + a4 Cov + a5 Stb + a6 Sa
Historical

 

This material is for your private information. The views expressed are the views of Anita Xu and Ami Teruya only 
through the period ended July 26, 2004 and are subject to change based on market and other conditions. The 
opinions expressed may differ from those with different investment philosophies. The information we provide does 
not constitute investment advice and it should not be relied on as such. It should not be considered a solicitation to 
buy or an offer to sell a security. It does not take into account any investor's particular investment objectives, 
strategies, tax status or investment horizon. We encourage you to consult your tax or financial advisor. All material 
has been obtained from sources believed to be reliable, but its accuracy is not guaranteed. There is no representation 
nor warranty as to the current accuracy of, nor liability for, decisions based on such information. Past performance is 
no guarantee of future results. 
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Returns to Buying Winners and Selling
Losers: Implications for
Stock Market Efficiency

NARASIMHAN JEGADEESH and SHERIDAN TITMAN*

ABSTRACT

This paper documents that strategies which huy stocks that have performed well in
the past and sell stocks that have performed poorly in the past generate significant
positive returns over 3- to 12-month holding periods. We find that the profitability
of these strategies are not due to their systematic risk or to delayed stock price
reactions to common factors. However, part of the abnormal returns generated in
the first year after portfolio formation dissipates in the following two years. A
similar pattern of returns around the earnings announcements of past winners and
losers is also documented.

A POPULAR VIEW HELD by many journalists, psychologists, and economists is
tbat individuals tend to overreact to information.^ A direct extension of tbis
view, suggested by De Bondt and Thaler (1985, 1987), is tbat stock prices also
overreact to information, suggesting tbat contrarian strategies (buying past
losers and selling past winners) achieve abnormal returns. De Bondt and
Thaler (1985) show that over 3- to 5-year holding periods stocks tbat per-
formed poorly over the previous 3 to 5 years achieve higher returns than
stocks tbat performed well over tbe same period. However, the interpretation
of tbe De Bondt and Thaler results are still being debated. Some have argued
tbat the De Bondt and Thaler results can be explained by the systematic risk
of their contrarian portfolios and tbe size effect.̂  In addition, since the
long-term losers outperform tbe long-term winners only in Januaries, it is
unclear whether tbeir results can be attributed to overreaction.

*Jegadeesh is from the Anderson Graduate School of Management, UCLA. Titman is from
Hong Kong University of Science and Technology and the Anderson Graduate School of Manage-
ment, UCLA. We would like to thank Kent Daniel, Ravi Jagannathan, Richard Roll, Hans StoU,
Rene Stulz, and two referees. We also thank participants of the Johnson Symposium held at the
University of Wisconsin at Madison and seminar participants at Harvard, SMU, UBC, UCLA,
Penn State, University of Michigan, University of Minnesota, and York University for helpful
comments, and Juan Siu and Kwan Ho Kim for excellent research assistance.

'See for example, the academic papers by Kahneman and Tversky (1982), De Bondt and
Thaler (1985) and Shiller (1981).

^See for example, Chan (1988), Ball and Kothari (1989), and Zarowin (1990). For an alternate
view, see the recent paper by Chopra, Lakonishok, and Ritter (1992).
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More recent papers by Jegadeesh (1990) and Lebmann (1990) provide
evidence of shorter-term return reversals. Tbese papers show tbat contrarian
strategies that select stocks based on tbeir returns in the previous week or
month generate significant abnormal returns. However, since tbese strate-
gies are transaction intensive and are based on short-term price movements,
tbeir apparent success may reflect tbe presence of short-term price pressure
or a lack of liquidity in tbe market ratber tban overreaction. Jegadeesb and
Titman (1991) provide evidence on the relation between short-term return
reversals and bid-ask spreads that supports this interpretation. In addition,
Lo and MacKinlay (1990) argue tbat a large part of the abnormal returns
documented by Jegadeesb and Lebmann is attributable to a delayed stock
price reaction to common factors ratber tban to overreaction.

Although contrarian strategies bave received a lot of attention in tbe recent
academic literature, the early literature on market efficiency focused on
relative strength strategies that buy past winners and sell past losers. Most
notably. Levy (1967) claims tbat a trading rule tbat buys stocks with current
prices tbat are substantially higher than their average prices over tbe past 27
weeks realizes significant abnormal returns. Jensen and Bennington (1970),
bowever, point out that Levy bad come up witb bis trading rule after
examining 68 different trading rules in bis dissertation and because of tbis
express skepticism about his conclusions. Jensen and Bennington analyze the
profitability of Levy's trading rule over a long time period tbat was, for the
most part, outside Levy's original sample period. They find that in their
sample period Levy's trading rule does not outperform a buy and hold
strategy and hence attribute Levy's result to a selection bias.

Altbougb tbe current academic debate bas focused on contrarian ratber
tban relative strength trading rules, a number of practitioners still use
relative strength as one of tbeir stock selection criteria. For example, a
majority of tbe mutual funds examined by Grinblatt and Titman (1989, 1991)
sbow a tendency to buy stocks tbat bave increased in price over tbe previous
quarter. In addition, tbe Value Line rankings are known to be based in large
part on past relative strength. Tbe success of many of tbe mutual funds in
tbe Grinblatt and Titman sample and tbe predictive power of Value Line
rankings (see Copeland and Mayers (1982) and Stickel (1985)) provide sug-
gestive evidence tbat tbe relative strength strategies may generate abnormal
returns.

How can we reconcile tbe success of Value Line rankings and tbe mutual
funds tbat use relative strength rules witb tbe current academic literature
tbat suggests that tbe opposite strategy generates abnormal returns? One
possibility is that the abnormal returns realized by tbese practitioners are
either spurious or are unrelated to tbeir tendencies to buy past winners. A
second possibility is that the discrepancy is due to tbe difference between tbe
time horizons used in the trading rules examined in tbe recent academic
papers and tbose used in practice. For instance, the above cited evidence
favoring contrarian strategies focuses on trading strategies based on either
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very short-term return reversals (1 week or 1 month), or very long-term
return reversals (3 to 5 years). However, anecdotal evidence suggests that
practitioners who use relative strength rules base their selections on price
movements over the past 3 to 12 months.^ This paper provides an analysis of
relative strength trading strategies over 3- to 12-month horizons. Our analy-
sis of NYSE and AMEX stocks documents significant profits in the 1965 to
1989 sample period for each of the relative strength strategies examined. We
piovide a decomposition of these profits into different sources and develop
tests that allow us to evaluate their relative importance. The results of these
tests indicate that the profits are not due to the systematic risk of the trading
strategies. In addition, the evidence indicates that the profits cannot be
attributed to a lead-lag effect resulting from delayed stock price reactions to
information about a common factor similar to that proposed by Lo and
MacKinlay (1990). The evidence is, however, consistent with delayed price
reactions to firm-specific information.

Further tests suggest that part of the predictable price changes that occur
during these 3- to 12-nionth holding periods may not be permanent. The
stocks included in the relative strength portfolios experience negative abnor-
mal returns starting around 12 months after the formation date and continu-
ing up to the thirty-first month. For example, the portfolio formed on the
basis of returns realized in the past 6 months generates an average cumula-
tive return of 9.5% over the next 12 months but loses more than half of this
return in the following 24 months.

Our analysis of stock returns around earnings announcement dates sug-
gests a similar bias in market expectations. We find that past winners realize
consistently higher returns around their earnings announcements in the 7
months following the portfolio formation date than do past losers. However,
in each of the following 13 months past losers realize higher returns than
past winners around earnings announcements.

The rest of this paper is organized as follows: Section I describes the
trading strategies that we examine and Section II documents their excess
returns. Section III provides a decomposition of the profits from relative
strength strategies and evaluates the relative importance of the different
components. Section IV documents these returns in subsamples stratified on
the basis of ex ante beta and firm size and Section V measures these profits
across calendar months and over 5-year subperiods. The longer term perfor-
mance of the stocks included in the relative strength portfolios is examined in
Section VI and Section VII back tests the strategy over the 1927 to 1964

''For instance, one ofthe inputs used by Value Line to assign a timeliness rank for each stock
is a price momentum factor computed based on the stock's past 3- to 12-month returns. Value
Line reports that the price momentum factor is computed by "dividing the stock's latest 10-week
average relative price by its 52-week average relative price." These timeliness ranks, according
to Value Line, are "designed to discriminate among stocks on the basis of relative price
performance over the next 6 to 12 months" (see Bernard (1984), pp. 52-53).
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period. Section VIII examines the returns of past winners and past losers
around earnings announcement dates and Section IX concludes the paper.

I. Trading Strategies

If stock prices either overreact or underreact to information, then profitable
trading strategies that select stocks based on their past returns will exist.
This study investigates the efficiency of the stock market by examining the
profitability of a number of these strategies. The strategies we consider select
stocks based on their returns over the past 1, 2, 3, or 4 quarters. We also
consider holding periods that vary from 1 to 4 quarters. This gives a total of
16 strategies. In addition, we examine a second set of 16 strategies that skip
a week between the portfolio formation period and the holding period. By
skipping a week, we avoid some of the bid-ask spread, price pressure, and
lagged reaction effects that underlie the evidence documented in Jegadeesh
(1990) and Lehmann (1990).

To increase the power of our tests, the strategies we examine include
portfolios with overlapping holding periods. Therefore, in any given month t,
the strategies hold a series of portfolios that are selected in the current
month as well as in the previous K - 1 months, where K is the holding
period. Specifically, a strategy that selects stocks on the basis of returns over
the past J months and holds them for K months (we will refer to this as a
J-month/^-month strategy) is constructed as follows: At the beginning of
each month t the securities are ranked in ascending order on the basis of.
their returns in the past J months. Based on these rankings, ten decile
portfolios are formed that equally weight the stocks contained in the top
decile, the second decile, and so on. The top decile portfolio is called the
"losers" decile and the bottom decile is called the "winners" decile. In each
month t, the strategy buys the winner portfolio and sells the loser portfolio,
holding this position for K months. In addition, the strategy closes out the
position initiated in month t - K. Hence, under this trading strategy we

revise the weights on — of the securities in the entire portfolio in any given
month and carry over the rest from the previous month.

The profits of the above strategies were calculated for both a series of buy
and hold portfolios and a series of portfolios that were rebalanced monthly to
maintain equal weights. Since the returns for these two strategies were very
similar (the buy and hold strategies yielded slightly higher returns) we
present only the rebalanced returns which are also used in the event study
presented in Section VL

II. The Returns of Relative Strength Portfolios

This section documents the returns of the portfolio strategies described in
the last section over the 1965 to 1989 period using data from the CRSP daily
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returns file."* All stocks with available returns data in the J months preced-
ing the portfolio formation date are included in the sample from which the
buy and sell portfolios are constructed.

Table I reports the average returns of the different buy and sell portfolios
as well as the zero-cost, winners minus losers portfolio, for the 32 strategies
described above. The returns of all the zero-cost portfolios (i.e., the returns
per dollar long in this portfolio) are positive. All these returns are statisti-
cally significant except for the 3-month/3-month strategy that does not skip
a week. Many of the individual ^-statistics are sufficiently large to be
significant even after considering the fact that we have conducted 32 sepa-
rate tests. The probability of obtaining a single ^statistic as large as 4.28
(obtained with the 12-month/3-month strategy that skips a week) with 32
observations is less than 0.0006, as given by the Bonferroni inequality.^

The most successful zero-cost strategy selects stocks based on their returns
over the previous 12 months and then holds the portfolio for 3 months. This
strategy yields 1.31% per month (shown in Panel A) when there is no time
lag between the portfolio formation period and the holding period and it
yields 1.49% per month (shown in Panel B) when there is a 1-week lag
between the formation period and the holding period.̂  The 6-month forma-
tion period produces returns of about 1% per month regardless of the holding
period. These holding period returns are slightly higher when there is a
1-week lag between the formation period and the holding period (Panel B)
than when the formation and holding periods are contiguous (Panel A).

Having established that the relative strength strategies are on average
quite profitable, we now examine one specific strategy in detail, the 6-
month/6-month strategy that does not skip a week between the portfolio
formation period and the holding period. The results for this strategy are
representative of the results for the other strategies.

III. Sources of Relative Strength Profits

This section presents two simple return-generating models that allow us to
decompose the excess returns documented in the last section and identify the
important sources of relative strength profits. The first model allows for
factor-mimicking portfolio returns to be serially correlated but requires indi-

""The latest version ofthe CRSP daily returns file at the time this study was initiated covers
the July 1962 to December 1989 period. Monthly returns were obtained by compounding the
daily returns recorded in this data set. Since the 12-month/12-month strategy considered here
requires lagged returns data over 23 months the first full calendar year for which we could
examine portfolio returns is 1965.

'The Bonferroni inequality provides a bound for the probability of observing a i-statistic of a
certain magnitude with N tests that are not necessarily independent.

*De Bondt and Thaler (1985) report 1-year holding period returns in their tables that are
consistent with our findings here. However, they do not examine strategies based on 1-year
horizons in any detail and based on their analysis of longer horizon strategies conclude that the
market overreacts.
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Table I

Returns of Relative Strength Portfolios
The relative strength portfolios are formed based on J-month lagged returns and held for K
months. The values of J and K for the different strategies are indicated in the first column and
row, respectively. The stocks are ranked in ascending order on the basis of t/-month lagged
returns and an equally weighted portfolio of stocks in the lowest past return decile is the sell
portfolio and an equally weighted portfolio of the stocks in the highest return decile is the buy
portfolio. The average monthly returns of these portfolios are presented in this table. The
relative strength portfolios in Panel A are formed immediately after the lagged returns are
measured for the purpose of portfolio formation. The relative strength portfolios in Panel B are
formed 1 week after the lagged returns used for forming these portfolios are measured. Tlie
^-statistics are reported in parentheses. The sample period is January 1965 to December 1989.

3

3

3

6

6

6

9

9

9

12

12

12

T T/-
tf ti.

Sell

Buy

Buy-sell

Sell

Buy

Buy-sell

Sell

Buy

Buy-sell

Sell

Buy

Buy-sell

3

0.0108
(2.16)
0.0140
(3.57)
0.0032
(1.10)
0.0087
(1.67)
0.0171
(4.28)
0.0084
(2.44)
0.0077
(1.47)
0.0186
(4.56)
0.0109
(3.03)
0.0060
(1.17)
0.0192
(4.63)
0.0131
(3.74)

Panel

6

0.0091
(1.87)
0.0149
(3.78)
0.0058
(2.29)
0.0079
(1.56)
0.0174
(4.33)
0.0095
(3.07)
0.0065
(1.29)
0.0186
(4.53)
0.0121
(3.78)
0.0065
(1.29)
0.0179
(4.36)
0.0114
(3.40)

A

9

0.0092
(1.92)
0.0152
(3.83)
0.0061
(2.69)
0.0072
(1.48)
0.0174
(4.31)
0.0102
(3.76)
0.0071
(1.43)
0.0176
(4.30)
0.0105
(3.47)
0.0075
(1.48)
0.0168
(4.10)
0.0093
(2.95)

12 K =

0.0087
(1.87)
.0156

(3.89)
0.0069
(3.53)
0.0080
(1.66)
0.0166
(4.13)
0.0086
(3.36)
0.0082
(1.66)
0.0164
(4.03)
0.0082
(2.89)
0.0087
(1.74)
0.0155
(3.81)
0.0068
(2.25)

3

0.0083
(1.67)
0.0156
(3.95)
0.0073
(2.61)
0.0066
(1.28)
0.0179
(4.47)
0.0114
(3.37)
0.0058
(1.13)
0.0193
(4.72)
0.0135
(3.85)
0.0048
(0.93)
0.0196
(4.73)
0.0149
(4.28)

Panel

6

0.0079
(1.64)
0.0158
(3.98)
0.0078
(3.16)
0.0068
(1.35)
0.0178
(4.41)
0.0110
(3.61)
0.0058
(1.15)
0.0188
(4.56)
0.0130
(4.09)
0.0058
(1.15)
0.0179
(4.36)
0.0121
(3.65)

B

9

0.0084
(1.77)
0.0158
(3.96)
0.0074
(3.36)
0.0067
(1.38)
0.0175
(4.32)
0.0108
(4.01)
0.0066
(1.34)
0.0176
(4.30)
0.0109
(3.67)
0.0070
(1.40)
0.0167
(4.09)
0.0096
(3.09)

12

0.0083
(1.79)
0.0160
(3.98)
0.0077
(4.00)
0.0076
(1.58)
0.0166
(4.13)
0.0090
(3.54)
0.0078
(1.59)
0.0164
(4.04)
0.0085
(3.04)
0.0085
(1.71)
0.0154
(3.79)
0.0069
(2.31)

vidual stocks to react instantaneously to factor realizations. This model is
used to decompose relative strength profits into two components relating to
systematic risk, which would exist in an efficient market, and a third
component relating to firm-specific returns, which would contribute to rela-
tive strength profits only if the market were inefficient. The second return-
generating model relaxes the assumption that stocks react instantaneously to
the common factor. This model enables us to evaluate the possibility that the
relative strength profits arise because of a lead-lag relationship in stock
prices similar to that proposed by Lo and MacKinlay (1990) as a partial
explanation for short horizon contrarian profits.
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A. A Simple One-Factor Model

Consider the following one-factor model describing stock returns:^

(1)

= 0,

where /x, is the unconditional expected return on security i, r̂ , is the
return on security i, /", is the unconditional unexpected return on a factor-
mimicking portfolio, e;( is the firm-specific component of return at time t, and
6; is the factor sensitivity of security t. For the 6-month/6-month strategy
that we consider in the rest of this paper the length of a period is 6 months.

The superior performance of the relative strength strategies documented in
the last section implies that stocks that generate higher than average returns
in one period also generate higher than average returns in the period that
follows. In other words, these results imply that:

and

E ( r , , - r J r ; , _ i - r , _ i < 0 ) < 0,

where a bar above a variable denotes its cross-sectional average.
Therefore,

mru-r,){ru-,-r,_,)}>0. (2)

The above cross-sectional covariance equals the expected profits from the
zero-cost contrarian trading strategy examined by Lehmann (1990) and Lo
and MacKinlay (1990) that weights stocks by their past returns less the past
equally weighted index returns. This weighted relative strength strategy
(WRSS) is closely related to our strategy. The WRSS yields a profit of 4.5%
per dollar long semiannually (^-statistic = 2.99) and the correlation between
the returns of this strategy and that of the trading strategy examined in the
last section is 0.95. The equally weighted decile portfolios are used in most of
our empirical tests since they provide relatively more information than the
WRSS. However, as the following analysis demonstrates, the closely related
WRSS provides a tractable framework for analytically examining the sources
of relative strength profits and evaluating the relative importance of each of
these sources.

'Our analysis in this subsection is similar to that in Jegadeesh (1987) and Lo and MacKinlay
(1990).
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Given the one-factor model defined in (1), the WRSS profits given in
expression (2) can he decomposed into the following three terms:

e , , ,e , ,_ i ) , (3)

where a^ and a^ are the cross-sectional variances of expected returns and
factor sensitivities respectively.

The above decomposition suggests three potential sources of the relative
strength profits. The first term in this expression is the cross-sectional
dispersion in expected returns. Intuitively, since realized returns contain a
component related to expected returns, securities that experience relatively
high returns in one period can be expected to have higher than average
returns in the following period. The second term is related to the potential to
time the factor. If the factor portfolio returns exhibit positive serial correla-
tion, the relative strength strategy will tend to pick stocks with high b's
when the conditional expectation of the factor portfolio return is high. As the
above expression demonstrates, the extent to which relative strength strate-
gies generate profits because of the serial correlation of the factor portfolio
return is a function ofthe cross-sectional variance ofthe 6's. The last term in
the above expression is the average serial covariance of the idiosyncratic
components of security returns.

To assess whether the existence of relative strength profits imply market
inefficiency, it is important to identify the sources of the profits. If the profits
are due to either the first or the second term in expression (3) they may be
attributed to compensation for bearing systematic risk and need not be an
indication of market inefficiency. However, if the superior performance of the
relative strength strategies is due to the third term, then the results would
suggest market inefficiency.

B. The Average Size and Beta of Relative Strength Portfolios

This subsection considers the possibility that relative strength strategies
systematically pick high-risk stocks and benefit from the first term in expres-
sion (3). Table II reports estimates of the two most, common indicators of
systematic risk, the post-ranking betas of the ten 6-month/6-month relative
strength portfolios and the average capitalizations of the stocks in these
portfolios. The betas of the extreme past returns portfolios are higher than
the average beta for the full sample. In addition, since the beta of the
portfolio of past losers is higher than the beta ofthe portfolio of past winners,
the beta of the zero-cost winners minus losers portfolio is negative. The
average capitalizations of the stocks in the different portfolios show that the
highest and the lowest past returns portfolios consist of smaller than average
stocks, with the stocks in the losers portfolios being smaller tban the stocks
in the winners portfolio. This evidence suggests that the observed relative
strength profits are not due to the first source of profits in expression (3).
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Table II

Betas and Market Capitalization of Relative Strength
Portfolios

The relative strength portfolios are formed based on 6-month lagged returns and held for 6
months. The stocks are ranked in ascending order on the basis of 6-month lagged returns. The
equally weighted portfolio of stocks in the lowest past return decile is portfolio PI, the equally
weighted portfolio of stocks in the next decile is portfolio P2, and so on. The betas with respect to
the value-weighted index and the average market capitalizations ofthe stocks included in these
portfolios are reported here. The sample period is January 1965 to December 1989.

Average Market
Beta Capitalization

PI 1.36 208.24
P2 1.19 480.07
P3 1.14 545.31
P4 1.11 618.85
P5 1.09 692.89
P6 1.08 702.51
P7 1.09 738.09
P8 1.12 758.87
P9 1.17 680.18
PIO 1.28 495.13
PlO-Pl -0.08 —

Additional evidence relating to the extent to which the dispersion in expected
returns explains these profits is given in the next section.

C. The Serial Covariance of 6-Month Returns

This subsection examines the serial covariance of 6-month returns in order
to assess the potential contribution of the second and third source of profits
from our decomposition. Given the model expressed in (1), the serial covari-
ance of an equally weighted portfolio of a large number of stocks is:*

(/;,/;_!)• (4)

If the source of relative strength profits is the serial covariance of factor-
related returns then, from the above expression, the in-sample serial covari-
ance of the equally weighted index returns is required to be positive. How-
ever, we find that the serial covariance of 6-month returns of the equally
weighted index is negative (-0.0028) which, from the decomposition in
expression (3), reduces the relative strength profits. This result indicates that
the serial covariance of factor portfolio returns is unlikely to be the source of
relative strength profits.

The contribution of the serial covaHances of e,, to the serial covariance of the equally
weighted index becomes arbitrarily small as the number of stocks in the index becomes
arbitrarily large.
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The estimates of the serial covariance of market model residuals for
individual stocks are on average positive (0.0012). This evidence suggests
that the relative strength profits may arise from stocks underreacting to
firm-specific information. However, this evidence is also potentially consis-
tent with an alternative model in which some stocks react with a lag to factor
realizations, and we address this possibility in the next subsection.

D. Lead-Lag Effects and Relative Strength Profits

This subsection examines whether the relative strength profits can arise
from a lead-lag relationship in stock prices similar to that considered in Lo
and MacKinlay (1990). In contrast to the model previously presented, the
model in this subsection assumes that stocks can either overreact or underre-
act to the common factor but that the factor-mimicking portfolio returns are
serially uncorrelated.

Consider the following return generating process:

rit = (^i + buft + b2ift-i + eit, (5)

where b^^ and 63; are sensitivities to the contemporaneous and lagged factor
realizations, ig; > 0 implies that stock i partly reacts to the factor with a lag
as in Lo and MacKinlay and 621 < ^ implies that the stock overreacts to
contemporaneous factor realizations and this overreaction gets corrected in
the subsequent period.

Given this model, the WRSS profits and the serial covariance of the equally
weighted index are given by:

/ / (6)

and

where 6̂  and 62 are cross-sectional averages of b^^ and 621)

From expression (6), when 5 < 0 the lead-lag relation has a negative effect
on the profitability of the WRSS, or equivalently, a positive effect on contrar-
ian profits as in Lo and MacKinlay. However, when 6 > 0, the lead-lag
relation will generate positive relative strength profits. In addition, if 62 is
positive (negative) then the equally weighted index returns will be positively
(negatively) serially correlated. This parameter, however, does not affect the
profitability of the WRSS.

If the lead-lag effect is. an important source of relative strength profits,
then the profit in any period will depend on the magnitude of factor portfolio

110138-OPC-POD-60-155



Returns to Buying Winners and Selling Losers 75

return in the previous period. Formally, consider the expected WRSS profits
conditional on the past factor portfolio return:

= cr/= cr/ + Sf,'_,. (8)

In contrast, under model (1), the conditional expectation of the WRSS
profits given in expression (3), assuming that the factor portfolio returns are
normally distributed, is:

where p is the first order serial correlation of the factor portfolio returns.
Expression (8) implies that if the relative strength profits come entirely

from the lead-lag effect in stock returns, then the magnitude of the profits
should be positively related to the squared factor portfolio return in the
previous period. Intuitively, if inefFicient stock price reactions to factor real-
izations are important for the profitability of relative, strength strategies,
then large factor realizations should result in large WRSS profits. Alterna-'
tively, if the lead-lag effect does not contribute to the profits, then the
observed negative serial covariance of the market index implies a negative
relation between the magnitude of the WRSS profits and squared lagged
factor portfolio returns.

To examine which of these predictions best explains the time-series varia-
tion in relative strength profits we estimate the following regression using
the value-weighted index as a proxy for the factor portfolio:

where r̂ ^ g is the 6-month return ofthe relative strength portfolio formed in
month t based on 6-month lagged returns and r,̂ ^ _e is the demeaned return
on the value-weighted index in the months t - 6 through t - 1. The esti-
mates of d and the corresponding autocorrelation-consistent ^statistic over
the 1965 to 1989 sample period are -2.29 and -1,74 respectively. The
estimates (^-statistic) of 6 in the first and second half of this sample period
are -2.55 (-2.65) and -1.83 (-2,52) respectively.^ This reliably negative
relation between the relative strength profits and lagged squared market
returns is consistent with the model presented in the last subsection which
assumed no lead-lag relationship and is inconsistent with the lead-lag model.
This evidence indicates that the lead-lag effect is not an important source of
relative strength profits and that the profitability of these strategies is
therefore related to market underreaction to the firm-specific information.

'When this regression is fitted with the WRSS profits as the dependent variable, the estimate
((-statistic) of e over 1965-1989 is -1.77 (-3,56) and the corresponding statistics in the two
equal subperiods are -1,94 (-2,52) and -1,51 (-2,53).
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IV. Profitability of Relative Strength Strategies Within
Size- and Beta-Based Subsamples

In this section we examine the profitability of the 6-month/6-month strat-
egy within subsamples stratified on the basis of firm size and ex ante
estimates of betas. Specifically, we implement this strategy on three size-
based subsamples (small, medium, and large), and three beta-based subsam-
ples (low-beta, medium-beta, and high-beta stocks).

Measuring relative strength profits on size- and beta-based subsamples
allows us to examine whether the profitability of the strategy is confined to
any particular subsample of stocks. This analysis also provides additional
evidence about the source of the observed relative strength profits. Since
extant empirical evidence indicates that size and beta are related to both risk
and expected returns,^° the cross-sectional dispersion in expected returns
should be less within these subsamples than in the full sample. Therefore, if
the relative strength strategy profits are related to differences in expected
returns, they will be less when they are implemented on stocks within each
subsample rather than on all the stocks in the sample. The profits need not
be reduced in these subsamples, however, if the profits of the strategies are
due to serial covariances in idiosyncratic returns. In fact, ifthe profits are not
factor-related, the strategies are likely to generate higher returns when they
are implemented within the small-firm subsample that consists of less ac-
tively traded stocks and to generate lower returns when they are imple-
mented within the large-firm subsample.

Table III presents the average returns of the 6-month/6-month strategy
for each ofthe subsamples. The results in Panel A indicate that the observed
abnormal returns are of approximately the same magnitude when the strate-
gies are implemented on the various subsamples of stocks as when they are
implemented on the entire sample. They do, however, appear to be somewhat
related to firm size and beta; for the zero-cost, winners minus losers portfolio,
the subsample with the largest firms generates lower abnormal returns than
the other two subsamples and the returns in the subsamples segmented by
beta are monotonically increasing in beta.̂ ^ These findings indicate that the
relative strength profits are not primarily due to the cross-sectional differ-
ences in the systematic risk of the stocks in the sample. This evidence
suggests that the profits are due to the serial correlation in the firm-specific
component of returns. Furthermore, these results indicate that the profitabil-

'"See Fama and MacBeth (1973) and Banz (1981).
"One thing that is interesting to note here is that the average returns of low heta stocks are

higher than the returns ofthe medium and high beta stocks. The average returns of stocks in the
low, medium and high beta groups are 1.48%, 1.39%, and 1.16% respectively. These results,
obtained with daily betas, should be contrasted with earlier findings of positive relations
between monthly betas and average returns (e.g., Fama and MacBeth (1973)). The difference
between our results using daily betas and the earlier results using monthly betas is due to the
lower correlation between firm size and daily betas. Jegadeesh (1992) and Fama and French
(1992) document that there is no reliahle relation between monthly betas and average returns
after controlling for firm size.
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ity of the relative strength strategies is not confined to any particular
subsample of stocks.

As a further test Panel B of Table III presents the risk-adjusted returns of
the relative strength strategies implemented within the size- and beta-based
subsamples. The risk-adjusted returns are estimated as the intercepts from
the following market model regression:

rpt - rft = ftp + /3p(r^, - rf^) + e,^, (9)

where r̂ ^ is the return on the portfolio p, r^^ is the return on the value-
weighted index, and r̂ ^ is the interest rate on 1-month Treasury Bill.
Consistent with the negative betas of the zero-cost strategies, the abnormal
returns of the relative strength strategies estimated from these regressions
slightly exceed the raw returns given in Table III (Panel A). With the
exception of the F-statistics becoming somewhat more significant, the find-
ings in Table III (Panel B) are virtually the same as those reported in Table
III (Panel A).

An additional implication of the results in Table III (Panel B) is that the
abnormal performance of the zero-cost portfolio is due to the buy side of the
transaction rather than the sell side. The portfolio of past winners achieves
significant positive abnormal return when the value-weighted index is used
as the benchmark, while the abnormal return of the portfolio of past losers is
not statistically significant with this benchmark. However, in unreported
regressions that used the equally weighted index as the benchmark, the
positive and the negative abnormal returns of the winners and losers port-
folios were both statistically significant. The magnitude and statistical sig-
nificance of the abnormal returns of the zero-cost, winners minus losers,
portfolio (0.0115 with a ^statistic of 3.84) was slightly higher when the
equally weighted index was used in place of the value-weighted index as the
benchmark.

From a practical investment perspective, it is important to assess whether
the relative strength strategies will be profitable after accounting for transac-
tion costs. On average, the relative strength trading rule results in a turnover
of 84.8% semiannually.^^ The risk-adjusted return of the relative strength
trading rule after considering a 0.5% one-way transaction cost^^ is 9.29% per
year, which is reliably different from zero. The risk-adjusted returns after
transaction costs are also significantly positive in each of the three size-based
subsamples.

The average turnovers for the buy and sell sides of the zero-cost portfolio are 86.6% and
83.1% respectively. These percentages are significantly less than the 90% turnover that would
he^expected if the transition probabilities are equal across the return decile portfolios.

Berkowitz, Logue, and Noser (1988) estimate one way transaction costs of 23 basis points for
institutional investors, suggesting that the assumed transaction cost of 0.5% per trade is
conservative.
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V. Subperiod Analysis

A. Seasonal Patterns in Relative Strength Portfolio Returns

This section tests for possible seasonal effects in the performance of the
relative strength portfolios. Based on earlier papers, e.g.. Roll (1983), we have
reason to expect that the relative strength strategies will not be successful in
the month of January. Table IV reports the average returns of the zero-cost
portfolio in each calendar month and the results here support this conjecture.

Table III
Returns of Size-Based and Beta-Based Relative Strength

Portfolios
The relative strength portfolios are formed based on 6-month lagged returns and held for 6
months. The stocks are ranked in ascending order on the basis of 6-month lagged returns and the
equally weighted portfolio of stocks in the lowest past return decile is portfolio PI, the equally
weighted portfolio of stocks in the next decile is portfolio P2, and so on. Average monthly returns
and excess returns of these portfolios and the returns of the relative strength portfolios formed
using size-based and beta-based subsamples of securities are reported here. The subsample SI
contains the smallest firms, S2 contains the medium-sized firms, and S3 contains the largest
firms. The subsamples P^, p^, and P^ contain the firms with the smallest, medium, and the
largest Scholes-Williams betas estimated from the returns data in the calendar year prior to
portfolio formation. The sample period is January 1965 to December 1989.

PI

P2

P3

P4

P5

P6

P7

P8

P9

PIO

PlO-Pl

F-Statistics"
p-Value

All

0.0079
(1.56)
0.0112

(2.78)
0.0125

(3.40)
0.0124

(3.59)
0.0128

(3.87)
0.0134

(4.14)
0.0136

(4.19)
0.0143

(4.30)
0.0153

(4.36)
0.0174

(4.33)
0.0095

(3.07)
2.83

(0.00)

Panel A: Average Monthly Returns

SI

0.0083
(1.35)
0.0117 .

(2.29)
0.0152

(3.23)
0.0163

(3.59)
0.0164

(3.74)
0.0174

(4.08)
0.0175

(4.13)
0.0174

(4.11)
0.0183

(4.28)
0.0182

(3.99)
0.0099

(2.77)
2.65

(0.00)

S2

0.0047
(0.99)
0.0102

(2.54)
0.0125

(3.34)
0.0130

(3.58)
0.0134

(3.83)
0.0146

(4.22)
0.0143

(4.12)
0.0148

(4.16)
0.0154

(4.11)
0.0173

(4.11)
0.0126

(4.57)
4.51

(0.00)

S3

0.0082
(2.22)
0.0098

(3.08)
0.0105

(3.53)
0.0105

(3.66)
0.0109

(3.85)
0.0102

(3.66)
0.0109

(3.90)
0.0111

(3.86)
0.0126

(4.17)
0.0157

(4.41)
0.0075

(3.03)
4.38

(0.00)

0.0129
(2.92)
0.0140

(4.38)
0.0132

(4.59)
0.0134

(5.02)
0.0135

(5.14)
0.0135

(5.23)
0.0136

(5.09)
0.0143

(5.12)
0.0165

(5.34)
0.0191

(5.17)
0.0062

(2.05)
2.51

(0.01)

0.0097
(2.01)
0.0128

(3.37)
0.0133

(3.77)
0.0128

(3.82)
0.0135

(4.15)
0.0142

(4.38)
0.0142

(4.43)
0.0146

(4.44)
0.0156

(4.56)
0.0176

(4.53)
0.0079

(2.64)
1.99

(0.04)

0.0052
(0.95)
0.0086

(1.83)
0.0102

(2.28)
0.0110

(2.50)
0.0121

(2.86)
0.0122

(2.92)
0.0126

(3.01)
0.0132

(3.15)
0.0141

(3.28)
0.0160

(3.50)
0.0108

(3.35)
1.69

(0.09)
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Table III—Continued

Panel

PI

P2

P3

P4

P5

P6

P7

P8

P9

PIO

PlO-Pl

F-Statistics*"

B: Excess Returns Using the CRSP Value-Weighted Index

All

-0.0030
[-0.89)

0.0011
(0.43)
0.0026

(1.24)
0.0026

(1.48)
0.0031

(1.96)
0.0037

(2.55)
0.0039

(2.70)
0.0045

(3.01)
0.0053

(3.20)
0.0070

(3.24)
0.0100

(3.23)
5.2910

SI

-0.0029
(-0.60)

0.0012
(0.31)
0.0051

(1.46)
0.0062

(1.90)
0.0064

(2.06)
0.0075

(2.51)
0.0075

(2.57)
0.0074

(2.56)
0.0082

(2.89)
0.0077

(2.56)
0.0106

(2.97)
5.4401

S2

-0.0062
(-2.11)
-0.0001

(-0.03)
0.0024

(1.18)
0.0030

(1.57)
0.0036

(1.98) .
0.0048

(2.74)
0.0044

(2.61)
0.0048

(2.76)
0.0052

(2.76)
0.0067

(2.91)
0.0129

(4.69)
8.3713

S3

-0.0020
(-1.17)

0.0000
(0.03)
0.0009

(0.93)
0.0011

(1.24)
0.0014

(1.84)
0.0008

(1.13)
0.0015

(2.15)
0.0016

(2.12)
0.0029

(3.23)
0.0056

(3.50)
0.0076

(3.08)
4.7386

Pi

0.0031
(0.94)
0.0051

(2.36)
0.0045

(2.45)
0.0048

(2.98)
0.0049

(3.21)
0.0048

(3.46)
0.0049

(3.29)
0.0054

(3.53)
0.0074

(4.10)
0.0094

(4.10)
0.0063

(2.09)
3.6045

as the Market Proxy

P2

-0.0009
(-0.28)

0.0029
(1.26)
0.0035

(1.83)
0.0031

(1.83)
0.0038

(2.55)
0.0045

(3.12)
0.0045

(3.25)
0.0049

(3.29)
0.0057

(3.60)
0.0074

(3.47)
0.0083

(2.76)
4.0171

P3

-0.0062
(-1.71)
-0.0024

(-0.87)
-0.0007

(-0.29)
0.0000

(0.01)
0.0012

(0.58)
0.0013

(0.69)
0.0017

(0.90)
0.0023

(1.19)
0.0031

(1.54)
0.0048

(2.02)
0.0111

(3.42)
2.5872

"The F-statistics are computed under the hypothesis that the returns on portfolios PI through
PIO are jointly equal.

The F-statistics are computed under the hypothesis that the ahnormal returns on portfolios
PI through PIO are jointly equal to zero. All F-statistics are significant at the 1 percent level.

The relative strength strategy loses about 7% on average in each January but
achieves positive abnormal returns in each of the other months." The
relative strength strategy realizes positive returns in 67% of the months, and
71% of the months when January is excluded (see Table V). The average
return in non-January months is 1.66% per month.̂ ^ Consistent with earlier
papers, we find the magnitude of the negative January performance of the
relative strength strategy to be inversely related to firm size. The negative

It is possihle that at least part of the negative January returns of the relative strength
strategy is due to a tendency of past winners to trade at the ask prices and past losers to sell at
the hid prices at the close ofthe last trading day in the year. See Keim (1989) for a discussion of
bid-ask spread hiases and the January effect.

If we were to use our priors ahout the performance of relative strength strategies in January
and reverse the huy and sell portfolios in that calendar month (taking a long position in the past
losers and a short position in the past winners in January only), then the abnormal returns
would be even larger. Such a strategy generates close to 25% per year in abnormal returns, and
loses money (about -0.7%) only in 1 year out ofthe 25 years in the sample period.
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Table IV

Returns on Size-Based Relative Strength Portfolios (PlO-Pl)
by Calendar Months

The relative strength portfolios are formed hased on 6-month lagged returns and held for 6
months. The stocks are ranked in ascending order on the hasis of 6-month lagged returns and the
equally weighted portfolio of stocks in the lowest past return decile is the sell portfolio and the
equally weighted portfolio of stocks in the highest past return decile is the buy portfolio. This
tahle reports the average monthly returns of the zero-cost, huy minus sell, portfolio in each
calendar month. The average returns of the zero-cost portfolios formed using size-hased suhsam-
ples of securities are also reported. The suhsample SI contains the smallest firms, S2 contains
the medium-sized firms, and S3 contains the largest firms. The sample period is January 1965 to
Decemher 1989.

Jan.

Feh.

Mar.

Apr.

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

Feh.-Dec.

F-Statistics"
p-Value
F-Statistics''
p-Value

All

-0.0686
(-3.52)

0.0063
(0.85)
0.0105

(1.37)
0.0333

(7.39)
0.0102

(1.32)
0.0238

(3.86)
0.0075

(0.96)
0.0027

(0.35)
0.0116

(1.10)
0.0137

(1.30)
0.0372

(5.31)
0.0264

(2.61)
0.0166

(6.67)
7.90

(0.00)
2.04

(0.03)

SI

-0.0797
(-3.36)

0.0089
(0.81)
0.0196

(2.08)
0.0323

(5.35)
0.0046

(0.56)
0.0237

(3.50)
0.0112

(1.44)
0.0079

(0.97)
0.0126

(1.20)
0.0160

(1.40)
0.0352

(5.01)
0.0265

(2.13)
0.0181

(6.47)
7.14

(0.00)
1.23

(0.27)

S2

-0.0347
(-2.14)

0.0149
(2.44)
0.0103

(1.49)
0.0368

(7.29)
0.0091

(1.18)
0.0231

(3.23)
0.0084

(0.96)
-0.0011

(-0.14)
0.0137

(1.27)
0.0151

(1.44)
0.0331

(4.12)
0.0224

(2.86)
0.0169

(6.83)
4.11

(0.00)
1.91

(0.04)

S3

-0.0161
(-1.28)

0.0099
(1.35)
0.0108

(1.49)
0.0215

(4.91)
0.0079

(1.19)
0.0185

(2.59)
0.0035

(0.41)
-0.0058

(-0.71)
0.0053

(0.60)
0.0025

(0.22)
0.0248

(2.78)
0.0070

(0.99)
0.0096

(4.00)
1.81

(0.51)
1.28

(0.24)

"The F-statistics are computed under the hypothesis that the returns on the zero-cost portfolio
are jointly equal in all calendar months.

""The F-statistics are computed under the hypothesis that the returns on the zero-cost
portfolios are jointly equal in the calendar months February through Decemher.
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Table V

Proportion of Positive Returns of Relative Strength Portfolios
by Calendar Months

The relative strength portfolios are formed hased on 6-month lagged returns and held for 6
months. The stocks are ranked in ascending order on the hasis of 6-month lagged returns and the
equally weighted portfolio of stocks in the lowest past return decile is the sell portfolio and the
equally weighted portfolio of stocks in the highest past return decile is the buy portfolio. This
tahle reports the proportion of months when the average return ofthe zero-cost, huy minus sell,
portfolio is positive. This proportion for the zero-cost portfolio formed within each size-based
suhsample of securities is also reported. The suhsample SI contains the smallest firms, S2
contains the medium-sized firms, and S3 contains the largest firms. The sample period is
January 1965 to Decemher 1989.

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Feh.-Dec.
All

All

0.24
0.60
0.80
0.96
0.68
0.76
0.56
0.52
0.80
0.64
0.84
0.68
0.71
0.67

SI

0.16
0.60
0.76
0.92
0.68
0.64
0.68
0.60
0.72
0.60
0.84
0.76
0.71
0.66

S2

0.20
0.76
0.72
0.96
0.72
0.76
0.56
0.48
0.80
0.64
0.84
0.68
0.72
0.68

S3

0.44
0.60
0.72
0.80
0.56
0.72
0.52
0.48
0.68
0.56
0.68
0.44
0.61
0.60

average relative strength return in January is not statistically significant for
the subsample of large firms.

The findings in Table IV suggest that there is also a seasonal pattern
outside January. For example, the returns are fairly low in August and are
particularly high in April, November, and December. The /^-statistics re-
ported in this table indicate that these monthly differences outside January
are statistically significant for the whole sample as well as for the sample of
medium-size firms.

One ofthe interesting findings documented in this table is that the relative
strength strategy produces positive returns in 96% (24 out of 25) of the
Aprils. The large (3.33%) and consistently positive April returns may be
related to the fact that corporations must transfer money to their pension
funds prior to April 15 if the funds are to qualify for a tax deduction in the
previous year. If these pension fund assets are primarily invested by portfolio
managers who follow relative strength rules, then the winners portfolio may
benefit from additional price pressure in this month. Similarly, the larger
than average returns in November and December may in part be due to price
pressure arising from portfolio managers selling their losers in these months
for tax or window dressing reasons.
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Table VI

Returns of Size-Based Relative Strength Portfolios: Subperiod
Analysis

The relative strength portfolios are formed based on 6-month lagged returns and held for 6
months. The stocks are ranked in ascending order on the basis of 6-month lagged returns and the
equally weighted portfolio of stocks in the lowest past return decile is the sell portfolio and the
equally weighted portfolio of stocks in the highest past return decile is the buy portfolio. This
table reports the average monthly returns ofthe zero-cost, buy minus sell, portfolio within 5-year
subperiods. The average returns of the zero-cost portfolios formed using size-based subsamples of
securities within subperiods are also reported. The subsample SI contains the smallest firms, S2
contains the medium-sized firms, and S3 contains the largest firms. The sample period is
January 1965 to December 1989,

Sample

All

SI

S2

S3

Months

All

Jan,

Feb,-Dec,

All

Jan,

Feb,-Dec,

All

Jan,

Feb,-Dec,

All

Jan,

Feb,-Dec,

65-69

0,0123
(1,94)

-0,0524
(-1,28)

0,0182
(3,36)

0,0082
(1,14)

-0,0838
(-1,60)

0,0165
(3,19)

0,0177
(3,08)

-0,0264
(-1,05)

0,0217
(3,86)

0,0129
(2,71)

-0,0073
(-0.32)

0,0148
(3,08)

70-74 •

0,0109
(1.23)

-0,1070
(-2,54)

0,0217
(2,88)

0,0128
(1,63)

-0,0853
(-2,29)

0,0217
(3.18)

0,0115
(1,57)

-0,0465
(-1,81)

0,0168
(2,29)

0,0115
(1,62)

-0,0154
(-0,48)

0,0139
(1,95)

75-79

-0,0044
(-0,51)
-0,1017

(-1,31)
0,0044

(0,78)

-0,0064
(-0,58)
-0,1107

(-1,09)
0,0031

(0.41)

0,0018
(0,24)

-0,0795
(-1.16)

0,0092
(1,87)

0,0018
(0,35)

-0.0335
(-0,77)

0,0050
(1,21)

80-84

0,0127
(2,67)

-0,0253
(-1,38)

0,0161
(3,44)

0,0153
(2,61)

-0,0124
(-0,62)

0,0179
(2.94)

0,0172
(3,38)

-0,0100
(-0,46)

0,0197
(3,83)

0,0076
(1,41)

-0,0094
(-0,33)

0,0092
(1,70)

85-89

0,0162
(3,42)

-0,0569
(-2,76)

0,0229
(6,09)

0.0197
(2,89)

-0,1064
(-4,45)

0,0311
(6,59)

0,0146
(3,40)

-0,0112
(-0,48)

0,0170
(4,08)

0,0035
(0,73)

-0,0147
(-0,78)

0,0052
(1,04)

B. Portfolio Returns Over 5-Year Subperiods

This section documents the returns of the 6-month/6-month zero-cost
strategy in each of the five 5-year subperiods in the 1965 to 1989 sample
period. The evidence in Table VI indicates tbat tbe returns of tbe strategy,
wben implemented on tbe entire sample of stocks, produces average returns
tbat are positive in all but one time period (1975 to 1979). An analysis of tbis
strategy applied to size-based subsamples indicates tbat tbe negative returns
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in tbe 1975 to 1979 time period is due primarily to tbe January returns of tbe
small firms. The strategy yields positive profits in each of tbe 5-year time
periods wben it is implemented on tbe subsamples of large- and medium-size
firms. In addition, tbe returns are positive in eacb of tbe 5-year periods as
well as in eacb size-based subsample wben tbe montb of January is excluded.

VI. Performance of Relative Strength Portfolios in Event
Time

In tbis section we examine tbe returns of tbe relative strengtb portfolio in
event time. We track tbe average portfolio returns in eacb of tbe 36 montbs
following tbe portfolio formation date.

Tbis event study analysis provides botb additional insigbts about tbe
riskiness of tbe strategy and about wbetber tbe profits are due to overreac-
tion or underreaction. Significant positive returns in montbs beyond tbe
bolding period would indicate tbat tbe zero-cost portfolio systematically
selects stocks tbat bave bigber tban average unconditional returns eitber
because of tbeir risk or for otber reasons sucb as differential tax exposures.
Significant negative returns of tbe zero-cost portfolio in tbe montbs following
tbe bolding period would suggest tbat tbe price cbanges during tbe bolding
period are at least partially temporary.

Table VII presents tbe average montbly and cumulative returns of tbe
zero-cost portfolio in event time in tbe 36 montbs after tbe formation date.^''
Witb the exception of month 1, the average return in each month is positive
in the first year. Tbe average return is negative in eacb montb in year 2 as
well as in tbe first balf of year 3 and virtually zero tbereafter. Tbe cumulative
returns reacb a maximum of 9.5% at tbe end of 12 montbs but decline to
ahout 4% by tbe end of montb 36.

Tbe negative returns beyond montb 12 indicate tbat tbe relative strengtb
strategy does not tend to pick stocks tbat bave bigh unconditional expected
returns. Tbe observed pattern of initially positive and tben negative returns
of tbe zero-cost portfolio also suggests tbat tbe ohserved price cbanges in tbe
first 12 montbs after tbe formation period may not be permanent. Unfortu-
nately, estimates of expected returns over 2-year periods are not very precise.
As a result, tbe negative returns for tbe zero-cost portfolio in years 2 and 3
are not statistically significant (^-statistic of -1.27). Similarly, since tbe
abnormal return over tbe entire 36-montb period is not statistically different
from zero, we cannot rule out tbe possibility tbat tbe positive returns over tbe
first 12 montbs is entirely temporary.'^

Since overlapping returns are used to calculate the cumulative returns in event time, the
autocorrelation-consistent Newey-West standard errors are used to compute the i-statistics for
the cumulative returns (see Newey and West (1987)),

Another reason why we find this evidence hard to interpret is that the entire negative return
over this holding period occurs in Januaries, The returns beyond the first year are close to zero
in non-January months.
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Table VII

Performance of Relative Strength Portfolios in Event Time
The relative strength portfolios are formed based on 6-month lagged returns. The stocks are
ranked in ascending order on the basis of 6-month lagged returns. The equally weighted portfolio
of stocks in the lowest past return decile is the sell portfolio and the equally weighted portfolio of
stocks in the highest past return decile is the buy portfolio. This table reports the average
returns of the zero-cost, buy minus sell, portfolio in each month following the formation period,
t is the month after portfolio formation. The sample period is January 1965 to December 1989,
Autocorrelation-consistent estimates of standard errors are used to compute the ^-statistics for
cumulative returns.

t

1

2

3

4

5

6

7

8

9

10

11

12

Monthly
Return

-0,0025
(-0,59)

0,0124
(3,29)
0,0116

(3,18)
0,0110

(3,19)
0,0093

(2,82)
0,0091

(2,94)
0,0134

(4,98)
0,0115

(4,16)
0,0085

(3,07)
0,0048

(1,69)
0,0045

(1,55)
0,0013

(0,43)

Cumulative
Return

-0,0025
(-0,59)

0.0099
(1,37)
0,0216

(2,20)
0,0326

(2,67)
0,0419

(2,79)
0,0510

(2,92)
0,0644

(3,32)
0,0759

(3,60)
0,0844

(3,73)
0.0892

(3.74)
0,0938

(3,77)
0,0951

(3,67)

t

13

14

15

16

17

18

19

20

21

22

23

24

Monthly
Return

-0,0036
(-1,12)
-0,0039

(-1.34)
-0,0034

(-1,21)
-0,0038

(-1,41)
-0,0047

(-1,74)
-0.0056

(-2,19)
-0,0026

(-1,14)
-0,0032

(-1,35)
-0,0032

(-1,32)
-0,0034

(-1,39)
-0,0011

(-0,45)
-0,0010

(-0,40)

Cumulative
Return

0,0915
(3,35)
0,0876

(3,07)
0,0842

(2,89)
0,0804

(2,76)
0,0757

(2,70)
0,0701

(2,68)
0,0675

(2.75)
0,0642

(2,73)
0,0611

(2,55)
0,0577

(2,21)
0,0566

(1,93)
0,0556

(1,69)

t ,

25

26

27

28

29

30

31

32

33

34

35

36

Monthly
Return

-0,0035
(-1,36)
-0,0030

(-1,14)
-0,0024

(-0,98)
-0,0032

(-1,33)
-0,0032

(-1,38)
-0.0030

(-1,31)
-0,0001

(-0,06)
0,0008

(0,41)
0,0013

(0,62)
0,0008

(0,36)
0,0010

(0.45)
-0,0005

(-0,24)

Cumulative
Return

0,0521
(1,41)
0,0492

(1,22)
0,0467

(1.10)
0,0435

(0,98)
0,0403

(0,87)
0,0373

(0,77)
0,0372

(0,74)
0,0380

(0,73)
0,0394

(0,73)
0,0402

(0,71)
0,0412

(0,71)
0,0406

(0,67)

One possible explanation of the inverted U shape in the cumulative returns
is that the risk ofthe strategy changes over event time. Perhaps, the strategy
picks stocks that are initially very risky and the risk then diminishes with
time. To assess this possibility we estimate tbe betas in eacb event month
with respect to the value-weighted index and the equally weighted index. The
beta of the zero-cost portfolio with respect to the value-weighted (equally
weighted) index is initially -0.20 (-0.41) and then it steadily increases to
0.02 (-0.08). Although these results indicate that the risk of the zero-cost
portfolio does change over time, the direction of change in risk goes counter to
what would be required to explain tbe change in average returns.
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VII. Back-Testing the Strategy

This section examines the extent to which the relative strength profits
reported in the previous sections existed prior to 1965. Specifically, we
replicate the test in Table VII, which tracks the performance of the 6-month
relative strength portfolio in event time for both the 1927 to 1940 time period
and the 1941 to 1964 time period. As Fama and French (1988) and others
have noted, the market was extremely volatile and experienced a significant
degree of mean reversion in the 1927 to 1940 period. In contrast, the market's
volatility in the 1941 to 1964 period was similar to the volatility in the 1965
to 1989 period and the market index did not exhibit mean reversion in the
post-1940 period.

Table VIII (Panel A) reports the returns of the 6-month relative strength
strategy in the 36 event months over the 1927 to 1940 time period. The
returns in this time period are significantly lower than the returns in the
1965 to 1989 period, but the patterns of returns across event months is
somewhat similar. The month 1 returns are strongly negative on average
(about - 5%). The returns in months 2 through 10 are statistically insignifi-
cant, but the returns in the later months are substantially lower. The
cumulative excess return equals -40.81% in month 36.

These negative cumulative returns are likely to be due to two factors: First,
because ofthe greater volatility in this period, many ofthe firms in tbe loser's
decile were close to bankruptcy and thus bad very bigb betas over tbe bolding
periods. Tbe beta of tbe zero-cost 6-montb/6-montb strategy is about -0 .5 in
tbis period and it is substantially bigber following periods of market declines.
Tbe second factor relates to tbe market's mean reversion in tbis time period.
As tbe decomposition in Subsection III. A and tbe regression results in
Subsection III.S indicate, negative serial correlation in tbe market and large
market movements will reduce tbe profits from relative strengtb strategies.
Tbis is because tbe relative strengtb strategy tends to select bigb- (low-) beta
stocks following a market increase (decrease) and bence tends to perform
poorly during market reversals. For example, following a 40% decline in tbe
equally weigbted index over tbe previous 6 montbs, tbe index rebounded witb
a 43% increase in July 1932. In tbis montb tbe 6-montb/6-montb relative
strengtb portfolio experienced a negative 40% return. In tbe following montb
tbe equally weigbted index increased an additional 66% and tbe 6-montb/6-
montb strategy lost 68%. In tbe 1930s tbere were four otber montbs in wbicb
tbe 6-montb/6-montb strategy lost over 40%. Eacb occurred wben tbe mar-
ket increased substantially.

Panel B of Table VIII reports tbe returns in tbe 36 event montbs for tbe
1941 to 1964 period. Tbe relative strengtb strategy returns over tbis time
period are very similar to tbe returns in tbe more recent time period reported
earlier. As in tbe 1965 to 1989 time period, tbe average return is sligbtly
negative in montb 1, significantly positive in montb 2 tbrougb montb 8, and
negative in montb 12 and beyond. In contrast to tbe findings for tbe 1965 to
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1989 period, the positive cumulative return over the first 12 months dissi-
pates almost entirely by month 24.

VIII. Stock Returns Around Earnings Announcement Dates

This section examines the returns of past winners and losers around their
quarterly earnings announcement dates. By analyzing stock returns within a
short window around the dissemination of important firm-specific informa-
tion we have a sharp test that directly assesses the potential biases in market
expectations. Consider, for example, the possibility that stock prices system-

Table VIII

Back-Testing the Strategy: Performance of Relative Strength
Portfolios Prior to 1965

The relative strength portfolios are formed based on 6-month lagged returns. The stocks are
ranked in ascending order on the basis of 6-month lagged returns. The equally weighted portfolio
of stocks in the lowest past return decile is the sell portfolio and the equally weighted portfolio of
stocks in the highest past return decile is the buy portfolio. This table reports the average
returns of the zero-cost, buy minus sell, portfolio in each month following the formation period,
t is the month after portfolio formation. Autocorrelation consistent estimates of standard errors
are used to compute the i-statistics for cumulative returns.

t

1

2

3

4

5

6

7

8

9

10

11

12

Monthly
Return

-0,0495
(-3,72)
-0,0143

(-1,32)
-0,0088

(-0,87)
-0,0048

(-0,45)
0,0061

(0,60)
0,0057

(0,55)
0,0092

(0,83)
0,0054

(0,52)
-0,0029

(-0,34)
-0,0065

(-0,68)
-0,0183

(-1,74)
-0,0225

(-2,35)

Cumulative
Return

-0,0495
(-3,72)
-0,0639

(-2,21)
-0,0726

(-1,78)
-0,0775

(-1,60)
-0,0713

(-1,40)
-0,0656

(-1,22)
-0,0564

(-1,05)
-0,0511

(-0,92)
-0,0539

(-0,94)
-0,0604

(-0,90)
-0,0787

(-1,04)
-0,1012

(-1,27)

t

13

14

15

16

17

18

19

20

21

22

23

24

Panel A: 1927-1940

Monthly
Return

-0,0245
(-2,60)
-0,0166

(-2,08)
-0,0164

(-1,87)
-0,0200

(-2,20)
-0,0131

(-1,80)
-0,0166

(-2,11)
-0,0161

(-1,90)
-0,0224

(-2,28)
-0,0178

(-1,92)
-0,0213

(-2,08)
-0,0183

(-1,74)
-0,0198

(-1,94)

Cumulative
Return

-0,1257
(-1,50)
-0,1423

(-1,69)
-0,1587

(-1,83)
-0,1787

(-2,01)
-0,1919

(-2,12)
-0,2085

(-2,07)
-0,2245

(-2,01)
-0,2469

(-2,03)
-0,2647

(-2,04)
-0,2860

(-2,14)
-0,3043

(-2,23)
-0,3241

(-2,41)

t

25

26

27

28

29

30

31

32

33

34

35

36

Monthly
Return

-0,0118
(-1,41)
-0,0067

(-1,01)
-0,0135

(-1,82)
-0,0082

(-1,06)
-0,0125

(-1,37)
-0,0107

(-1,20)
-0,0018

(-0,20)
-0,0022

(-0,26)
0,0008

(0,11)
-0,0025

(-0,41)
-0,0050

(-0,89)
-0,0098

(-1,47)

Cumulative
Return

-0,3359
(-2,48)
-0,3427

(-2,53)
-0,3562

(-2,52)
-0,3644

(-2,47)
-0,3769

(-2,39)
-0,3876

(-2,29)
-0,3894

(-2,18)
-0,3916

(-2,07)
-0,3908

(-1,99)
-0,3933

(-1,97)
-0,3983

(-1,97)
-0,4081

(-2,01)

110138-OPC-POD-60-167



Returns to Buying Winners and Selling Losers

Table VIII—Continued

87

t

1

2

3

4

5

6

7

8

9

10

11

12

Monthly
Return

-0.0035
(-1.04)

0.0069
(2.32)
0.0109

(4.15)
0.0098

(3.81)
0.0075

(3.09)
0.0049

(1.97)
0.0079

(3.24)
0.0062

(2.52)
0.0039

(1.63)
0.0022

(0.96)
0.0024

(1.00)
-0.0009

(-0.34)

Cumulative
Return

-0.0035
(-1.04)

0.0034
(0.59)
0.0143

(2.20)
0.0241

(3.15)
0.0316

(3.40)
0.0365

(3.42)
0.0444

(3.82)
0.0507

(4.00)
0.0546

(3.91)
0.0568

(3.73)
0.0592

(3.70)
0.0583

(3.40)

t

13

14

15

16

17

18

19

20

21

22

23

24

Panel B:

Monthly
Return

-0.0068
(-2.14)
-0.0085

(-3.07)
-0.0059

(-2.40)
- 0.0063

(-2.80)
-0.0080

(-3.70)
-0.0074

(-3.63)
-0.0033

(-1.61)
-0.0012

(-0.61)
-0.0016

(-0.81)
-0.0021

(-1.04)
-0.0008

(-0.35)
-0.0014

(-0.60)

1941-1964

Cumulative
Return

0.0515
(2.57)
0.0429

(1.90)
0.0371

(1.54)
0.0308

(1.21) ,
0.0228

(0.86)
0.0153

(0.56)
0.0120

(0.43)
0.0108

(0.38)
0.0092

(0.31)
0.0071

(0.22)
0.0063

(0.19)
0.0050

(0.14)

t

25

26

27

28

29

30

31

32

33

34

35

36

Monthly
Return

-0.0035
(-1.32)
-0.0027

(-1.08)
-0.0015

(-0.69)
-0.0003

(-0.14)
-0.0009

(-0.51)
-0.0001

(-0.03)
0.0017

(0.98)
0.0011

(0.69)
-0.0005

(-0.32)
-0.0006

(-0.37)
-0.0004

(-0.24)
-0.0004

(-0.28)

Cumulative
Return

0.0014
(0.04)

-0.0013
(-0.03)
-0.0028

(-0.07)
-0.0030

(-0.08)
-0.0039

(-0.11)
-0.0040

(-0.12)
-0.0023

(-0.08)
-0.0012

(-0.05)
-0.0017

(-0.10)
-0.0023

(-0.17)
-0.0027

(-0.20)
-0.0030

(-0.20)

atically underreact to information about future earnings. In this case, the
stock returns for past winners, which presumably had favorable information
revealed in the past, should realize positive returns around the time when
their earnings are actually announced. Similarly, past losers should realize
negative returns around the time their earnings are announced. ̂ ^ The
quarterly earnings announcement dates used in this analysis are obtained
from the COMPUSTAT quarterly industrial database. The sample period
for this part of the study is 1980 to 1989, the period covered by the 1990
COMPUSTAT quarterly file. On average, there are 429.2 available quarterly
earnings announcements per month with matched stock return data.

Our tests again separate firms irito deciles based on their prior 6-month
returns. The 3-day returns (days - 2 to 0) of the individual stocks in these
groups are then calculated around each of their quarterly earnings announce-
ments that occur within 36 months of the date at which the stocks are ranked
according to their past returns. Table IX reports the differences between the

Chopra, Lakonishok, and Ritter (1992) use a similar approach to evaluate the evidence of
long horizon overreaction documented by De Bondt and Thaler (1985). See also Bernard and
Thomas (1990).
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Table IX

Quarterly Earnings Announcement Date Returns
The stocks are ranked in ascending order on the hasis of 6-month lagged returns. The stocks in
the lowest past return decile are called the losers group and the stocks in the highest past return
decile is called the winners group. The differences between the 3-day returns (returns on days
- 2 to 0) around quarterly earnings announcements for stocks in the winners group and the
losers group are reported here (r,'" - r/), t is the month after the ranking date. The sample
period is January 1980 to December 1989,

t

1

2

3

4

5

6

7

8

9

10

11

12

r"" - r'

0,0055

(2,75)

0,0082

(4,41)

0,0082

(4,36)

0,0090

(4,88)

0,0059

(3,16)

0,0058

(3,14)

0,0013

(0,62)

0,0000

(-0,02)

-0,0020

(-1.07)

-0,0031

(-1,60)
-0,0039
(-2,23)
-0,0053
(-2,75)

t

13

14

15

16

17

18

19

20

21

22

23

24

r"' — r'

-0,0055

(-2,56)

-0,0080

(-3,89)

-0,0071

(-4,04)

-0,0097

(-5,75)

-0,0062

(-2,90)

-0,0060

(-2,96)

-0,0031

(-1,63)

-0,0017

(-0,82)

0,0006

(0.27)

-0,0005

(-0,29)

-0,0001

(-0,05)

0,0012

(0,63)

t

25

26

27

28

29

30

31

32

33

34

35

36

r"" - r'

-0,0002

(-0.11)

-0,0021

(-1,02)

-0,0032

(-1,68)

-0,0028

(-1,31)

-0,0015

(-0,62)

-0,0021

(-1,10)

-0,0027

(-1,52)

-0,0021

(-1,13)

-0,0020

(-1.05)

-0,0017

(-0,91)
-0,0022
(-1,29)
-0,0059
(-2,91)

average announcement period returns for the winners and losers deciles in
each of the 36 months following the ranking date. The pattern of announce-
ment date returns presented in this table is consistent with the pattern of the
zero-cost portfolio returns reported in Table VII. For the first 6 months the
announcement date returns of the past winners exceed the announcement
date returns of the past losers by over 0.7% on average, and is statistically
significant in each of these 6 months. Since there are on average 2 quarterly
earnings announcements per firm within a 6-month period, the returns
around the earnings announcements represents about 25% of the zero-cost
portfolio returns over this holding period.

The negative announcement period returns in later months are consistent
with the negative relative strength portfolio returns beyond month 12 docu-
mented earlier (see Table VII). From months 8 through 20 the differences in
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announcement date returns are negative and are generally statistically sig-
nificant. The announcement period returns are especially significant in
months 11 through 18 where they average about -0.7%. In the later months
the differences between the announcement period returns of the winners and
losers are generally negative but are close to zero.

The predictability of stock returns around quarterly earnings announce-
ments documented in Table IX is similar to the recent findings of Bernard
and Thomas (1990). Bernard and Thomas find that average returns around
quarterly earnings announcement dates are significantly positive following a
favorable earnings surprise in the previous quarter. This is consistent with
the positive announcement returns we see in the first 7 months in Table DC.
Bernard and Thomas also find that the average return around earnings
announcement dates is significantly negative 4 quarters after a positive
earnings surprise. The significant negative returns around earnings an-
nouncement dates in months 11 through 18 are consistent with this finding.

IX. Conclusions

Trading strategies that buy past winners and sell past losers realize
significant abnormal returns over the 1965 to 1989 period. For example, the
strategy we examine in most detail, which selects stocks based on their past
6-month returns and holds them for 6 months, realizes a compounded excess
return of 12.01% per year on average. Additional evidence indicates that the
profitability of the relative strength strategies are not due to their systematic
risk. The results of our tests also indicate that the relative strength profits
cannot be attributed to lead-lag effects that result from delayed stock price
reactions to common factors. The evidence is, however, consistent with de-
layed price reactions to firm-specific information.

The returns of the zero-cost winners minus losers portfolio were examined
in each of the 36 months following the portfolio formation date. With the
exception of the first month, this portfolio realizes positive returns in each of
the 12 months after the forniation date. However, the longer-term perfor-
mances of these past winners and losers reveal that half of their excess
returns in the year following the portfolio formation date dissipate within the
following 2 years.

The returns of the stocks in the winners and losers portfolios around their
earnings announcements in the 36 months following the formation period
were also examined and a similar pattern was found. Specifically, stocks in
the winners portfolio realize significantly higher returns than the stocks in
the losers portfolio around the quarterly earnings announcements that are
made in the first few months following the formation date. However, the
announcement date returns in the 8 to 20 months following the formation
date are significantly higher for the stocks in the losers portfolio than for the
stocks in the winners portfolio.
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The evidence of initial positive and later negative relative strength returns
suggests that common interpretations of return reversals as evidence of
overreaction and return persistence (i.e., past winners achieving positive
returns in the future) as evidence of underreaction are probably overly
simplistic. A more sophisticated model of investor behavior is needed to
explain the observed pattern of returns. One interpretation of our results is
that transactions by investors who buy past winners and sell past losers
move prices away from their long-run values temporarily and thereby cause
prices to overreact. This interpretation is consistent with the analysis of
DeLong, Shleifer, Summers, and Waldman (1990) who explore the impHca-
tions of what they call "positive feedback traders" on market price. Alterna-
tively, it is possible that the market underreacts to information about the
short-term prospects of firms but overreacts to information about their
long-term prospects. This is plausible given that the nature of the informa-
tion available about a firm's short-term prospects, such as earnings forecasts,
is different from the nature of the more ambiguous information that is used
by investors to assess a firm's longer-term prospects.

The evidence in this paper does not allow us to distinguish between these
two hypotheses about investor behavior. In addition, there are probably other
explanations for these results. Given that our results suggest that investor
expectations are systematically biased, further research that attempts to
identify explanations for these empirical regularities would be of interest.
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ALTERNATIVE hlETHODS FOR RAISING CAPITAL 

Rights Versus Underwritten Offerings 

Clifford W ShlITH, Jr * 

Gradrare Sclrool of Aanagen~enr. Unrrerw v of Rochesrer, 

Roclresrer. NY 14627 U S A 

Recelted Februart 1977, re\lszd bewon recel\ed January 1978 

This paper probIdes an analjsls of the chorce of method for ratstng addlttonal equity capital 
by listed firms ExammarIon of cvpenses reported to the SEC Indicates that rights oflermgs 
rmohe slgnlficantlq louer costs, yet underarlters are employed In over 90 percent of the 
offerrngs The under\rrltmg Industry, finance textbooks. and corporate proxy statements offer 
se\eraIJusttficatlons for the use of underurtters Hoaeter estimates of the magnitudes of these 
arguments indicate that they are rnsufficlent to Justify the addlttonal costs of the use of under- 
\\rlters The use of undewrlters thus appears to be mconslstent wth ratlonal, wealth- 
ma\lmlzmg behavior bq the oi\ners of the firm The paper concludes \\lth an exammatton of 
alternate explanations of the observed choice of financing method 

1. Introduction and summary 

In this paper I examtne an apparent paradox Based on a comparison of 
costs, simple finance theory suggests that lrsted firms should use rights offermgs 
to raise addItIona equity capital, rather than employing underwrrters Yet the 
majority of firms choose underwntten offerings, rather than rrghts offermgs 

In an undewrttten offering, underwrrters contract to purchase shares from 
the rssurng firm at a price usually set \irthm 24 hours of the offermg, and then 
resell the shares to the public In a rights offering the shareholder recelbes a 
right from the firm giving hrm the option to purchase new shares for each share 
owned In section 2. I show that \\lth the proper speclficatlon ofthesubscrrptlon 
price, the proceeds of a rights offering arc Identical to the proceeds of an under- 
\\ritten offering 

Not Identrcal, ho\iever, are cobts In section 3, I examine the out-of-pocket 
costsofundewrlttenand rlghtsofferlngs reported to theSecurrtlesand Exchange 

*I \\ould llhe to thank the partlcrpants at the Publrc Utllltres Economics and Fmance 
Semmar, sponsored hy AT Rr T at the Graduate School of Management. University of 
Cahforma, Los Angeles, and the partrclpants at the Ftnance Workshop, Graduate School of 
Management, Unwersit\ of Rochester, especially hl Jensen, J Long, J hlagulre, W Mlhkel- 
son, T Miller, R Ruhach, L Wakeman and J Warner This research IS supported bl the 
Managerial Economics Research Center, Graduate School of Management, Um\enny of 
Rochester 
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Commission for issues registered under the Securities Act of 1933 between 
January 1971 and December 1975. Rights offerings are significantly less expen- 
sive. I also examine additional out-of-pocket expenses associated with both 
types of offerings. These include extras (options sold to underwriters), un- 
reported expenses such as employee compensation, and the costs of rights 
offerings imposed directly on the owners of the firm. With these costs con- 
sidered, I find rights offerings still are less expensive than underwritten offerings. 

It has been suggested that selling efforts by underwriters raise stock prices 
while rights offerings lower them. In section 4 I study price behavior around 
the date of the offering. I find no empirical support for the hypothesis that 
abnormal positive returns are associated with underwritten offerings. Moreover, 
underwriters appear to set the offer price below the marlcet value of the stock 
by at least 0.5 percent. While stock prices fall when rights are issued, the fall 
equals the market value of the rights received by the shareholder. Examination 
of the total rate of return to shareholders around the offer date indicates no 
abnormal returns; thus the wealth of the firm’s owners is not reduced by a 
rights offering. 

Section 5 provides an examination of other benefits presumed to accrue from 
the use of underwriters. Finance texts, corporate proxy statements, and the 
underwriting industryitselfclaimtheexistenceofadvantagesintiming, insurance, 
distribution of ownership and from future consulting advice. My estimates of 
the magnitudes of the costs and benefits associated with these arguments are 
not sufficient to outweigh the lower costs of rights offerings as a means of raising 
capital. I can find no differential legal liability associated with the use of rights 
offerings which might explain the observed use of underwriters. Furthermore, 
there is no apparent difference in the sets of firms employing the alternative 
methods which could attribute the reported cost differences to selection bias. 

In section 6, I offer a two-part hypothesis which is consistent with the 
observed frequency of employment of underwriters, with their higher costs, by 
the majority of listed firms. First, since managers’ and directors’ interests are 
different from those of shareholders in general, their financing decisions are not 
always in the best interests of the owners; benefits flow to management from the 
use of underwriters although not to shareholders. Second, I hypothesize that the 
cost to shareholders of monitoring their directors and managers is greater than 
the cost imposed by the choice of the more expensive financing method. 

In section 7 I briefly present my conclusions. 
A detailed description of the institutional arrangements for rights offerings 

and underwritten offerings is not easily available; I have provided one in 
Appendix 1. The reader unfamiliar with this institutional material will find it 
valuable to read this appendix before the body of the paper. 

Appendix 2 presents a Black-Scholes (1973) option pricing analysis of rights 
issues and underwriting contracts, given here since general equilibrium analyses 
of these contracts have not been published. 
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2. Comparison of proceeds from rights and underwritten offerings 

In a firm comrmtment underwrltten offermg, the underwrrtmg syndicate 
purchases the new shares from the firm at an agreed upon price, and offers the 
shares for sale to the puhl~c at the offer prrce If the shares cannot be sold at the 
offer price, the underwrltmg syndtcate breaks and the shares are sold for 
whatever prrce they ~111 bring The underwriters bear the risk associated with 
adverse prrce movements, the proceeds to the firm are guaranteed Of course 

the dtfference betlleen the offer price and the proceeds to the firm are expected 
to compensate the underwrrter for bearing thrs risk 

In a rights offerrng, each shareholder receives one rrght for each share owned 
This right IS an optron Issued by the firm to purchase new shares The right 
states the relevant terms of the option, specrfyrng the number of rights requtred 

to purchase each new share, the subscrrptron price for each new share, and the 
exprratron date of the optron Smce rssurng rights IS costly, It IS m the firm’s 
Interest to Insure the success of the offering A lower subscrtptton price for the 

rights provides thrs Insurance, a lo\\er subscrrptton price rarses the market value 
of the rrght and reduces the probabrhty that at the exprratron date of the rights 

offermg the stock price L\III be below the subscrlptron price There IS a cor- 
responding fall rn the market value of the stock, but this fall IS lrke a stock spht 
It does not affect the wealth of the o\vners of the firm ’ 

If the shareholder does not exercise hrs rights, or does not sell hrs rights to 
someone who ~111 exercise the rights, hrs lvealth IS reduced by the market value 
of the rights Thus the firm can make the probabllrty of fallure of the rights 
offerrng arbrtrarrly small by setting the subscrrptron price low enough 

Thus, smce rights offerings and undewrrltten offerings can be specified so that 
the amount of capital raised by each IS essentially equivalent, the declslon as 
to which method to employ depends on the costs, the firm should employ that 
method which has lower net costs 

3. Out-of-pocket expenses of rights and underwritten issues 

“Expenses Involved rn a preemptive common stock rights offering are sign& 
cantly greater than expenses mvolved In a direct offering of common stock 

‘The adJustment for the ‘spilt effect’ of a nghts offenng can be calculated as follows The 
ex-rrghts pnce of the shares, P,, equals the with-rrghts price, P,. mmus the value of the right,, 
R 

P, = P,-R. 

Ignormg the ‘optton value’ of the r&t, the marhet value of a right IS the dtlTerence between 
the ex-rights pnce and the subscrIptIon price. P,, divided by the number of rrghts requued to 
purchase one share, n 

R = (P,-P,)/n 

Substltutmg the second expression Into the first and srmphfymg yields 

P, = (nPw+P,)/(n+l) 
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to the public due to additional printing and mailing costs, expenses associated 
with the handling of rights and the processing of subscriptions, higher under- 
writers’ commissions and the longer time required for the consummation of 
financing.” 2 

3.1. Reported out-of-pocket expenses 

To examine the out-of-pocket expenses referred to in the quotation above 
(from Commonwealth Edison’s 1976 proxy statement) I obtained a tape from 
the Securities and Exchange Commission covering the reported costs of all 
issues registered under the Securities Act of 1933 between January, 1971 and 
December, 1975. The tape contains data covering the following costs : (1) com- 
pensation received by investment bankers for underwriting services, (2) legal 
fees, (3) accounting fees, (4) engineering fees, (5) trustee’s fees, (6) listing fees, 
(7) printing and engraving expenses, (8) Securities and Exchange Commission 
registration fees, (9) Federal Revenue Stamps, and (10) state taxes. 

To restrict my analysis to equity issues by listed firms, I established the 
following criteria for inclusion: (I) the offering is of common stock and contains 
no other classes of securities; (2) the company’s stock is listed on the New York 
Stock Exchange, American Stock Exchange, or a regional stock exchange prior 
to the offering; and (3) any associated secondary distribution is less than 10 per- 
cent of the gross proceeds of the issue. Table 1 is based on the issues meeting 
these criteria. 

The data summarized in table 1 contradict Commonwealth Edison’s Proxy 
Statement. My information, consistent with findings of previous SEC studies,3 
indicates that costs are highest for underwritten public offerings, and lowest for 
pure rights offerings. Furthermore, the difference in costs is striking. For a 
$15 million issue, the reported cost difference between an underwritten public 
offering and a pure rights offering is 4.83 percent, or $720,000; and for a $100 
million issue the cost difference is 3.82 percent, or $3,820,000.4 Yet under- 
writers were employed in over 93 percent of the issues examined. 

3.2. Extras 

Systematic understatement of the costs of underwriting presented in table 1 
occurs because extras are omitted. Extras refer to the warrants which are 
associated with some underwritten issues and are used as partial payment to the 
underwriter. The warrants are options which are usually convertible into the 

*Commonwealth Edison Proxy Statement, 1976. 
‘See SEC (1940, 1941, 1944,1949, 1951,1957, 1970, 1974). 
40ne empirical regularity in the data presented in table 1 should be noted. TO a first approxi- 

mation, the differences in costs among financing methods are explained by the differences in 
underwriter compensation. Compare ‘Other Expenses’ for Underwriting and Rights with 
Standby Underwriting with ‘Total Costs’ for Rights. 
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stock of the firm at prices ranging flom well below to conslderably above the 
offering price When the underlirrters acquire these warrants at a price below 
their market value, this represents a form of compensation to the undcrwrlter, 

and rt IS not included In table I 
Although extras have hIstorIcally been most often associated with new Issues, 

their use m the compensation of underitrrlters of seasoned firms IS not unusual 
For the years 1971-1972, the SEC (1971) reported that of the 1,599 Issues which 
were underwrrtten, 530, or 33 I percent, Included extras Hoikcver, since extras 

\iere Included prlmarrly with the smaller offerings, the total dollar volume of 
Issues with extra compensation \\a?~ only 7 percent of the gross proceeds from 
all underwritten offerings 

The aberage exercise price of the llarrants granted as a percentage of the 
offering price was 1 I 72 percent A lower bound on the value of the optIon IS 

the difference bet\\een the subscrlptlon price of the offering and the excrclse 

price of the extras, here that IS 88 28 percent of the subscrlptlon price ’ Since 
these warrants are typically purchased by the managmg rmestment banker at a 
mmlmal price, usually one to ten cents. the options appear to be srgmficantly 
underpriced The SEC also found that the aLerage ratio of shares granted the 

underbbrlters through extras to the number of shares offered In the under\\rltlng 
\\as 7 99 percent To assess the Impact on the figures reported m table I, assume 
that the value of the warrant IS 80 percent of the offering price, that the under- 
writer pays 5 percent of the offering price for the extras, and that the ratio of 
\\arrants received as extras to shares offered through the under\\rltlng IS 0 07, 
then the compensatron represented by the extras would be 4 95 percent of the 
total proceeds These numbers suggest that for the issues employing extras, the 
figures III table I understate the underwrlters’ compensation on the order of 

50 to 100 percent 

3 3 Uttrepor ted out-of-pocket expenses 

Such Items as the opportunity cost of the time of the firm’s employees and 

postage expenses6 are not Included In the summary of costs reported In table 1 
Ho\\ever, unreported employee expenses are unlrkely to explain the devratrons 
reported In table 1 For a $15 mllhon Issue, the $720,000 dlfterence would not 
be evplalned !f 20 emolovees \\rth an average salary of $30 thousand worked ~~~ r-m* 

IThIs IS a conser\atl\e esttmate of the value hlerton (1973) has demonstrated that the loHer 
hound on the value of an option IS the difference hetwen the stash price and the dtscounted 
exerctse price 

‘4lrhough postage expenses are not reported to the SEC, ewnates acre obtained from 
summaries of expenses reported to the Ne\+ York State Public Utlhtles Con-unwon for a 
sample of firms For the sample, the maxImum postage expense as a percentage of total 
proceeds was one-tenth of one percent Even rf this were understated by a factor of ten, It 
would be of lnsutlictent magnitude to explain even the smallest reported dtfference in cobts 
Moreover, the marglnal postage expense could be reduced to zero by mailing the right> with 
other required marllngs, such as dividend checks or quarterly reports 
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full time on a rrghts offermg for a year For a $300 mllhon ISSIX the difference 
In reported costs of underwrltrng versus a rights Issue exceeds $11 mllllon, It 
would require over 350 man-years to explain this difference 

It should be noted that expenses allocated to rawng capital do nor reduce the 
tax habdlty of the firm ’ These expenses are deducted from the capital account 
wthout affectrng the Income statement Thus, the use of Internal resources can 
loner the tax Ilabrht) of the firm If It IS more expewve for the Internal Revenue 
Servrce to momtor the allocation of Internal resources between capital rawng 
nctwtles ard other actl\ltres In the above examples, If the firm’s marglnal tax 
rate IS 50 percent, and Ifthey \\ere able to deduct all their itages for tax purposes, 

the requrrcd number of man-years to explain the reported cost dkferentlal \%ould 
be doubled 

There are strong reasons to belleke that table I also omits slgmfcant un- 
reported costs of the IssuIng firm’s employees trme for undwirltten offerings 
There dre Important parameters (e g . the offering price and the fee structure) 
which must be negotiated between the undetwrlter and the representatrbes of 
the firm, these parameters ha\e wealth lmpltcatlons for the owners of the firm 
as well as the undewrrter Such negotlatron can be lengthy and usually dIrectI 

rnvolves top management These unreported costs of underwrrtmg must be 
slgruficantly greater than the costs of setting a subscrlptlon price for a rights 
Issue, since the subscrlptlon price has no wealth lmplrcatlons for the owners of 
the firm as long as It IS IO\L enough to ensure that the rights wrll be evercrsed 

Moreover, \\rth an underilrltten issue the firm has the same tax rncentlies to 
substrtute Internal for external resources If It IS more expensive for the IRS to 
momtor the allocatlon of costs of Internally acquired resources to capital ralsmg 
actwtres than of those \ihlch are externally acquired Thus, It IS not clear that 
rights offerings employ fetter unreported Internal resources than do under- 
wrltten offerings 

3 4 Costs unposed dwectlJ* 011 shareholders 

If a shareholder chooses to sell his rights, he Incurs transactions costs and tax 
Ilabllltles These costs, although not borne by the firm, are relevant because they 
affect the iiealth of the owners * 

‘If the firm sells bonds rather than stock, the costs of sellmg the Issue can be amortized ober 
the Me of the Issue In no case, ho\\ever, may these costs be expensed either for tax or reportmg 
purposes 

‘There IS a lImIted benefit from IssuIng rights to the owners of the firm under Regulation T, 
the Federal Reserve regulation restnctmg margin credit For an owner \\ho wishes to borrow 
to acquire addwonal stock, Reg T provrdes for the establishment of a ‘Special Subscnption 
Account’ which lohers the effectire margm requirement by permlttmg a customer to purchase 
on an Installment basis a margin secunty acquired through the exercise of subscnptlon rights 
expmng within 90 days Under thrs prowlon, 75 percent of the market value of the acquired 
stock can lx borrowed mmally Quarterly rnstallments are requued o\er a 12 month penod to 
brmg the posltron up to proper margin 
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To determme the Impact of the selling costs. let us assume generally extreme 
values for the relevant parameters For small dollar transactlons (less than 

rSl.OOO), the brokerage fee can be as much as IO percent And for nghts, the 

bid-ask spread can be as hrgh as IO percent. this represents another selling cost 

If half the bid-ask spread IS taken as an ImplIcIt selling cwt the total cost can 
be as much as I5 percent of the value of the rlphts To make the figures com- 

parable to those In table I, calculate tranwctlons cocts as a fraction of the 

proceeds of the offering to the firm The IS percent must be multIplIed by the 

ratio of the Lalue of the rights to the total proceeds For the offerings m the 

sample. this latlo \\a\ approximately IO percent If all rndl\lduals sold their 

rights, transactions costs \\ould be I 50 percent of the proceeds. a figure less 

than the dlfierence In trJnsactlons cobts for any repot ted ls>ue size 9 But rights 

offerings are Fenerallg 50 percent wbscrrbed by e\lstlng 4areholders \lho do 

not benl these transactions costs lo Therefore this coy\t appear3 to be less than 
one peicent 

Selling rights also has tn\ consequences for the shdreholdel For tax purpobes. 
the cost basis of the stock must be allocated bet\\ecn the stoch and the rights 

\\hen the rights are recel\ed based on the market \aIues of the rights and stock 
at that time ” The acqul>ltlon dJte ot the rights for tlx purposes IS the date on 

\\hlch the btock IssuIng the rights IS acquired Ii the stock has risen III value 

smce It l\as acquired. a relevant cobt of empIo!lng a rvghfs offering IS the 

dltYerence bet\ieen the shareholder tax IlabIlIty Incurred non and the present 

\alueofthetnues\\ hlch \\ould hake been pdld had the rights ls>ue not occurred ” 

To determine the Impact of this cost again postulate generally extreme values 

for the relevant parameter< Assume (I) that the margnal ta\ rate for the 

average shareholder IS 50 percent (note this \\ould be an unattainably high rate 

If the capital gain \\ere long term). (2) that In the absence of the rlghfs offering 
the taxes could habe been pobtponed forever (3) that the allocated cash basis 
for the rights IS 50 percent of the current rlshts price (4) that the ratio of the 

value of the rights to the proceeds of the Issue IS IO percent, and (5) that only 

20 percent of the current stockholder5 wbscrlbe to the rights offering In this 

‘Note that since the e\oenses asboclated \\lth ra~sng equltl capital are not tax deductible. 
these figures are comparable wnhout lurther adyslment 

” Estimates varb but ballpark figures on how Inwstors react [to r&Is offermgs] are as 
follow> 50’” exe&e their right> iO”, cell cwt for cwh, and IO”, do nothing [ \‘anrshmg 
Rlghts’ (hlav 2, 1977) Burro,r s p 15 1 

“If the fa;llr marhet value ol the rights 13 less than titreen percent ol the talr market \&x 
of the stock, the shareholder can choose to set the basls of the rights at zero lea\mg unnltected 
the basis ol the stock The shareholder might choose thl3 altcrnatl\r rf the Cost of the bOOh- 

heemna eweeded the Dresent value ot the tax sawn, 17 or II he sntlclpated bemg in a hwher tax 
brachei when his remaining holdln_e\ \\ere iold 

“See Bailey (1969) tor a dtscusslon ot the eHecti\e rate of capital gams tax, dwounted to 
reflect the 11ablllty deferral 
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case, the cost would be 2 percent of the capnal raised by the firm Thus IS less 
than any reported cost drfferentral m table 1 ’ 5 

One other argument rnvolvlng shareholder-borne costs has been offered by 
Weston and Brrgham (1975) They argue that rn a rrghts offermg some stock- 
holders may neither exercise nor sell, and by allowmg therr rrghts to expire 
unexercised they Incur a loss I6 However, If an oversubscrlptron prrvrlege IS 
employed wrth the offerrng, current owners m the aggregate receive full market 
value for the shares sold Admntedly, the oversubscrrptron pnvrlege affects the 

dlstrlbutron of wealth among the owners, but It does not Impose costs on owners 
as a whole 

4. Security price behavior associated with rights and underwritten offering 

4 I Rlgilts ofermgs her the stoth pm-c 

“A rrghts offering, under market condltrons then exclstrng, could well have a 
long-term depressing effect on the marhet price of the stock ” ” 

Given the Investment polrcy of the firm, a rights offerrng ~11 lower the price 
of the stoch In both the short run and In the long run as AT&l-s Pro\y 
Statement suggests But thrs IS Irrelevant to the chorce of financing methods 
because the drop In price IS roof n reduction m the wealth of the owners and thus 
cannot be consrdered a cost of a rights Issue 

The fall rn the stock price when rights are Issued can be rllustrated by the 
followmg argument Rrghts give the shareholders the optron to purchase new 
shares at less than market prices Other thrngs equal, the total market value of 
the firm after a rights offering, V, wrll then be the pretrous value, I” plus the 
subscrrptron payments, S 

V= V’+S (1) 

The per share price before the offerrng IS V/u, where II IS the number of old 
shares If nz new shares are sold, the per share price after the offering, 
(V’+S)/(n+m) must be less than the price per share before the offering ‘* 

’ 5Jf taxes Nere miportant, firms would avold rrghts offermgs \\hen share prices had risen 
However the evidence presented m table 2 shows that, on alerage, firms have had abnormal 
posmve prrce changes during the 12 months before an offermg 

‘Wockbrokers holding securltles for safekeeplng do not alto& the warrants to expire 
unexercised if no lnstructlons are recerbed, the broker ~111 sell the rrghts unmedlately before 
exprratlon 

“Amencan Telephone and Telegraph Co, Notlce of 1976 Annual Meetmg and Proxy 
Statement 

L*AIso note that arbitrage profits must not be d\allable When a stock trades ex rights, a 
r&t 1s Issued for each share outstanding At the ex r-r&t> date, the expected change m the 
stock pnce must equal the expected value of the right,, or profit opportunittes would exist If 
the sum of the ex rights value of the stock plus the value of the right at the ex nghts date \\ere 
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The fall in the stock price on the ex rights day is similar to the expected fall in 
the stock price at the ex dividend date. The two cases differ only in what is 
distributed - in the latter instance cash, in the former rights. Thus, the fall in 
the stock price simply reflects the fact that the shareholders have been given a 
valuable asset, the right. 

The argument that the fall in the stock price is a relevant cost of a rights 
offering also appears in two related forms: (1) if an underwriter is used, the 
firm can raise a greater amount of capital with the same number of shares; 
(2) a rights offering lowers the earnings per share of the firm.rg Both statements 
are true but if the fall in the stock price equals the market value of the rights, 
then the impact of the additional shares issued through the rights offering is the 
same as that of a stock split and the wealth of the owners of the firm is 
unaffected. 

To examine whether, after correcting for the expected normal fall in the stock 
price, there were also abnormal price changes,20 I studied the 853 rights 
offerings on the CRSP master file between 1926 and 1975. Following Fama, 
Fisher, Jensen and Roll (1967), I estimated the regression, 

Rj, = Uj+PjRmt+Ej,, (2) 

where RjRi, is the return to security j in month t, adjusted for capital structure 
changes (including rights offerings) and R,,,t is the return to the market portfolio 
in month t. I estimated (2) for each of the 853 offerings, using data from the 
CRSP monthly return file, excluding the 25 months around the date of the 
offering. Setting t = 0 for the month of the rights offering, I used the estimated 
aj and /Ij to calculate the sit for each security for the 25 months around the 
offering. I then calculated the average residual over all firms for each month 
in the interval - 12 to + 12. The average residuals were then cumulated from 
month - 12 to the event month. The results are presented in table 2 and figure 1. 

In the months subsequent to ‘event month minus two’ the average residuals 

systematically different from the value of the stock immediately before the ex rights date, then 
profits could be made by taking an appropriate position in the stock upon the announcement 
of the rights issue. 

19‘Thus, if the amendment [to remove the preemptive right from the corporate charter] is 
adopted, the company will be able to obtain the amount of capital needed through the issuance 
of fewer shares. Over a period of time this will result in slightly less dilution, higher equity 
value per share and better earnings per share.’ [Commonwealth Edison Proxy Statement, 
1976.1 

Z”E.g., Commonwealth Edison suggests, ‘Selling pressures often unduly depress both stock 
and rights values during the two or three week offering period which is a practical necessity 
when stock is sold with preemptive rights. Because the majority of stockholders do not exercise 
their rights but offer them for sale, the market value of the rights is driven far too low. 
Outsiders are then able to benefit by selling large amounts of stock during the offering period 
while buying rights for almost nothing and then exercising their rights to purchase stock at a 
discount to cover their sales. As a result, rights offerings tend to cost the company more than 
the rights themselves are worth to the stockholders who get them.’ 
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are all insignificantly different from zerozl and there is no significant sign 
pattern in the time series of average residuals. The cumulative average residuals 
in table 2 are also at approximately the same level three months before the 

Table 2 

Summary of average residual and cumulative 
average residual analysis of 853 rights offerings 
between 1926 and 1975 for the 25 event months 

[- 12 to + 121 surrounding the offer date. 

Event 
month 

Average 
residual 

Cumulative 
average 

-12 0.00721 0.00721 
-11 0.01004 0.01725 
-10 0.00255 0.01980 
-9 0.00629 0.02609 
-8 0.00388 0.02997 

1; 0.00750 0.01062a 0.04059 0.04809 
-5 0.00622 0.05431 
-4 o.01334p 0.06765 
-3 0.00662 0.07427 
-2 0.01624” 0.09051 
-1 - 0.00649 0.08401 

0 -0.00739 0.07663 
+1 0.00779 0.08441 
+2 0.00412 0.08853 
+3 0.00405 0.09258 
+4 -0.00110 0.09149 
+5 -0.00047 0.09102 
+6 0.00053 0.09155 
f7 -0.00338 0.08817 
+8 -0.00387 0.08430 
+9 0.00256 0.08686 
+10 - 0.00264 0.08422 
+11 -0.00013 0.08408 
+12 - 0.00476 0.07933 

“Greater than 20. (Computation of the standard 
deviation is described in footnote 21.) 

offering, on the date of the offering and 12 months after the offering. The 
significant positive residuals prior to the offer date are to be expected because 
of selection bias; firms which raise capital tend to have been doing well. 

ZiAs an estimate of the dispersion of an average residual, the approximation 
CT* = (a2,Jr *)(l - r *)/N 

was employed where u2M is the variance of the market return, r2 is the squared correlation 
coefficient between the return to an asset and the market return, and N is the number of 
securities in the sample. If ~~ is 0.089 [from Black Jensen Scholes (1972)], r* = 0.25, and 
N = 853 then a2 = O.WOO28 and u = 0.00528. 
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The results presented m table 2 are consrstent wrth prevrous studres of thrs 
question Nelson (1965) exammed all the rrghts offermgs by firms hsted on the 
New York Stock Exchange between January 1, 1946 and December 31, 1957. 
He found after the prrce series IS adJusted for the ‘spht effect’ in the rrghts 
offerrngs and general market movements are removed, prices SIX months after 
a rights offering are not srgmficantly different from prices SIX months before the 
offering ” Scholes (1972) found that the price of shares generally rose in 
value before the Issue, fell 0 3 percent during the month of the Issue, but 
experrcnced no abnormal gains or losses after the Issue 

02 
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a 
o,___ ________ __ ______________ ____ 2- 

a 
z 
E I1 I Ill, o- 11 ti 
2 
9 II 

I ~Lj,~,l, 
a _o,_-_______-______--_____-_______ _2# 

-023 
-12 -6 0 6 12 

EVENT MONTH 

FIN I Plot of aberage residuals for 853 r&s olTenogs betwzen 1926 and 1975 for the 25 event 
months [- 12 to + 121 surroundmg the offer date 

4 2 Underwrrters wzcrease the stock prrce 

Some argue that underwriters cause an Increase m the stock price (I) by 
rncreasmg ‘pubhc confidence’ through external certrficatron of the legal, 
accounting, and engmeermg analyses and (2) by the seihng efforts of the under- 
wrrtrng syndrcate.23 

To examine the behavior of stock prices around the offer date of under- 
wrnten offerlogs and rights offerings, I obtained the returns for those securures 
which were Included both In the sample of 578 firms covered rn table 1 and on 
the CRSP dally return file There were 344 underwritten offerings and 52 rights 
offerings in this sample I set the offer date equai to day zero ior aii offerings 
and formed a portfolio of underwritten offerrngs and a portfolio of rights 
o,Termgs I weighted securrtres In the portfolio of underwrrtten offerings so that 

Z2The ‘spht elkt’ adjustment used by Nelson 15 dewed m footnote I 
z%See e g Bllgham (1977, pp 473474) 

110138-OPC-POD-60-223



C. W. Smith, Jr., Costs of underwritten versus rights issues 285 

the two portfolios had equal betas. Then I calculated the difference in the 
portfolio returns for the 130 days before and 130 days after the offerings. The 
difference in average returns between two portfolios with equal risk will measure 

abnormal returns from either underwritten offerings or rights offerings. Table 3 
presents the results for the period 20 days before the offering to 20 days after the 
offering; and figure 2 graphically presents the results for the period 40 days 

before to 40 days after the offering. 
The average difference in returns to the two portfolios over the 260 days 

around the offer date is +0.00006, with a sample standard deviation of 0.00265. 
Therefore rights offerings have marginally higher returns during the 40 days 
around the offer date, but there is no obvious abnormal price behavior around 
the oser date for either underwritten offerings or rights offerings. 
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Fig. 2. Differences in daily returns between a portfolio of 52 rights offerings and a portfolio of 
344 underwritten offerings for the 81 event days [-40 to +40] surrounding the offer date. 

(Portfolio weights are adjusted so that the two portfolios have the same beta.) 

That underwriters are unable to generate abnormal positive price behavior 

should not be surprising. The firm always has the option of disclosing more 
information than is required by the Securities and Exchange Commission. 
The firm will expend resources on certification by external legal, accounting, 
and engineering firms until the net increase in the value of the firm is zero. 
Since the firm can contract for external certification of any disclosure, the benefit 
of whatever ‘expert’ valuation by the investment banker associated with an 
underwriting is limited to the difference in costs between certification through 
the underwriting process and independent certification. 

But if underwriters are employed they influence the fitm’s decision about the 
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Table 3 

Differences III dally returns between a portfoho of 52 nghts offerings and a 
portfoho of 344 underwntten offermgs between January 1971 and December 
1975 for the 41 event days [-20 to +10] surroundlog the offer date (Portfoho 

weights are adjusted so that the two portfohos have the same beta ) 

Event Rights average Underkrrltten Difference Cumulative 
day return average return (rights-und ) dlfferencc 

-20 
-19 
-18 
-17 
-16 
-15 
-14 
-13 
-12 
-II 
-10 
-9 
-8 
-7 
-6 

I 
-3 
-2 
- 1 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

-0 000361 - 0 003007 0 002646 0 002646 
-0 001642 -0 001523 -0 000120 0 002526 

0 000072 -0 001361 0 001433 0 003959 
-0 001325 0 000175 -0 001500 0 002458 
-0001134 -0000231 -0000902 0001556 
-0 002865 -0001229 -0 001636 -0000080 
- 0 002245 0 000732 - 0 002977 - 0 003057 
-0004471 0 000949 - 0 005420 -0 008477 

0001722 0001110 0000611 - 0 007866 
- 0 002834 - 0 000264 -0 002570 -0 010436 
-0 001226 -0000125 -0001102 -0011538 

0 001961 0 000960 0001ooo -0 010537 
- 0 004966 0001151 -0006117 -0 016654 

0 001031 0001327 -0 000296 -0 016950 
0 00’433 -0 001257 0 003690 -0 013260 

-0 002373 0 002069 -0004442 -0 017702 
0002180 0001384 0 000797 -0 016905 
0 001978 -0 001284 0 003262 -0013642 

-0 000570 -0 000557 -0000013 -0013656 
0 004425 - 0 000803 0 005228 - 0 008428 
0 001413 0 000583 0 000829 - 0 007598 

-0OOOOOO 0 000054 -0 000054 - 0 007653 
0 003127 -0 000605 0 003732 -0 003921 

-0001182 -0 000700 -0 000482 -0004403 
0 003059 -00011s5 0 004254 -0 000149 
0 005288 0000710 0 004577 0 004428 
0000311 0 000477 -0000166 0 004262 

-0002551 0 000206 -0 002757 0 001505 
0 004396 0 001072 0 003324 0 004829 
0 000851 0 000221 0 000630 0 005458 
0 001601 0 000720 0 000881 0 006339 
0 004703 0 000768 0 003934 0 010273 
0 002369 0000099 0 002271 0012544 
0 004764 - 0 000502 0 005267 0017811 

-0 000734 -0 000495 -0000239 0 017572 
0 002944 -0 000527 0 003471 0 021043 

-0 001089 -0000790 - 0 000299 0 020744 
-0 001809 0 003065 -0 004874 0 015870 

0 001228 -0002196 0 003424 0 019294 
0000169 0 000458 - 0 000289 0019004 

-0 000823 0000711 -0 001534 0 017471 
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level of disclosure The underwrners wrll request that level of disclosure for 
wtuch the margmal private costs and benefits to the underwrlter are equal 
Given the legal hablhty of underwrlters under the 1933 Act, the mcentlves of 
the firm and underwrlter can differ Any divergence from the level of disclosure 
which maxlmlzes the market value of the firm Imposes a cost on the shareholders, 
and underwriters do ask for ‘comfort letters’ from accountants, frequently 
requiring expensive auditing procedures not produced wlthout underwriters 
Thus, I conclude that the drsclosure mcentlves of the underwriters lead to an 
over-Investment In mformatlon productlon However, the costs of this over- 
Investment should be reflected m the figures m table I 

4 3 Do underwnters underprice the secuntles 9 

In Ibbotson’s (1975) study of unseasoned new Issues he found that the offer 
price on average IS set I I 4 percent below the market value of the shares If 
seasoned new Issues are also underpriced, the difference between market value 
and offer price would represent another cost of employmg underwrrters 

There are reasons to beheve that underwrlters underprice the seasoned new 
Issues For a firm commitment underwrrtmg agreement the Rules of Fan 
Practice of the Natronal Assoclatlon of Securrtles Dealers24 require that once 
the offer price IS set, the underwrrter cannot sell the shares at a higher price. 
If the offer price IS set above the market value of the shares excess supply results 
If the offer price presents a blndrng constraint to the underwriter, the limit order 
placed with the speclalrst by the managing underwrlter results In the purchase 
of addrtlonal shares at the offer price If continued this purchasing \\oould cause 
the underwrltmg syndicate to break Since very few underwriting syndicates 
break, ’ 5 the rmphca IO t n must be either that the offer price IS generally set below 
the market value of the shares, or that the offer price constraint can be clr- 
cumvented 

There are two trays m which the offer price could be circumvented First, 
for hot Issues (I e , underpriced Issues for which there IS srgnrficant excess 
demand) the underwriters allocate the shares to preferred customers One way 
to achieve preferred customer status IS to purchase Issues for \+hlch there IS an 
excess supply Second, underwriters employ ‘swaps’ In a swap, the underwriter 
buys another security from a customer while selling the underiirltten security at 
the offer price Through this tie-m sale, the underwriter can shift the profit or 
loss These two tyrng arrangements allow the underwrlter to mlmmlze the 
Impact of the regulation 

24Although the rules of farr practice Here established by the NASD. and not Congress or 
the SEC, there IS httle dkference m the Impact These rules are a response to the SEC’s self 
reNatory posltron If the SEC found them unsatisfactory the SEC could establish supersedrng 
regulation 

‘?%e Hatory 01 Corporate Fmance for the Decade (1972) 
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To see tf seasoned new Issues are underpriced I calculated the return flom the 
closmg prrce the day prior to the offer date to the offer prrce, and the return from 

the offer price to the close on the offer date For the 328 firms with the r<qulslte 

data, the average return from the close to the offer price IS -0 0054 and the 

average return from the offer price to the close on the offer date IS +0 0082 
For the 260 days around the offer date the average dally return IS 0 0005 with 

a sample standard devlatlon In the time series of average returns of 00013 
Therefore, both figures, although much smaller than the I I 4 percent found by 

Ibbotson, are wgnrficnntly different from the average da114 return 26 Thus the 

underprlclng Imposes an addltlonal cost on the owners of the firm of betifeen 

0 5 and 0 8 percent of the proceeds of the IWE, a cost which IS not reflected 

111 table I 

5. Rliscellaneous arguments favoring underwritten offerrngs 

It IS frequently argued that employing an underwrltel prolldes an ‘Insurance 
policy , reducing uncertainty of the offermg’s success l7 In effect. the firm 

‘60ne drfference bettreen Ihborson’s unseasoned ISSUES and the seaboned l>sues e\amlned 
here IS that the unseasoned shares trade on the OTC market One hjpothcsls \\hlch has been 
suggested to explam the dlrterences m the result, IS that the underprlcrng 15 d method of com- 
pensating the underwrter for mamtamlng a secondar) market In the security Although the 
argument can explain nhy underurlter’s compensation (Includrng underprlcrng costs) for un- 
seasoned issues I\ higher than for seasoned l3sue5 it doeb not ekplam the dlflerentlal undel- 
pricing 

“Another type of ‘lmurdnce mlghr IX rele\nnt If matrrral error> are found rn the regli- 
tration statement of a publrc Ibsue, parues aho allege damage can bring suit The suit typIcally 
names as co-defendants the firm, the board of directors of the firm, the firm s accountants, and 
the firm s under\\rlter If the underurlter assumes a large share of the hablhty for the error, 
sheltering the firm from suit, then the under\\rrtsr ~111 recel\e a normal compenbatlon for 
bearing that risk 

Direct etldence on the hypothesis that underurlters reduce the firm’s llablhty In cahe ot a 
suit IS expenblbe to obtain, economic studies of securltles lraud suits ha\e not been published 
Ho\re\er Indirect e\ldence suggests that this factor cannot be of a ~ufficlentl~ large magnitude 
to mahe this an Important factor In the choice of under\srltten Ishues o\er right> Ib>ueb First, 
damage muSt be demonstrated -I e In addillon to finding a material misstatement In the 
reglstratron statement, the share price must habe fallen after the offering Second, the under- 
arlters evpllcltly seek to hmrt their l~abrl~t) as much as IS legall) leasable ‘[I~~uCr-Under\~rIter 
Indemmlicatlon] agreemenls are unl\srsallF uszd m today 5 under\\rlrmg The,e agree- 
ment\, although \ar>mg In specific language pro\rdc essentially for mdemmlicatlon of the 
‘passl\elj’ guilty party bv the party \shoce omlss!ons or mlsstatementh v.cre the source of the 
Ilablllt) ’ (See ‘The Expanding Llablllt\ of Securltj Undewrrltrrs’, DlrXe Lan Jortr~~~, Dee 
1969, pp Il9l-I216 ) Thub undewrlter, contracts seeh to mmlmlze thclr e\posJre in thl> 
area Third It the court, Imposed d ~lgnllicant share of the rcsponblblllt} for material errors 
on the under\rrlter. II irould beexpected that accounting firms uould recognize thrb b> oRering 
loner rates for 3ecurltles \\ork to firms emploqmg underwrrters This does not seem to be 
the case At least N hen this ISW~ \\a, raised 1% ith seteral partners of eight big accoumlng firms. 
this eflect \\as denied The Judlclal procedure tend< to male the 11ab1111) of each of the groups 
of defendants m this ~jpe of >uit <lrtuall) IndepenJent. 
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purchases an option to sell the shares to the underwriter at the offer price 

(See Appendtx 2 ) Note four things about this option First, m an undernrltten 
Issue, the offer price IS not set generally until wrthtn 24 hours of the offering 
when the final agreement IS signed, and hence the net proceeds are not deter- 
mmed until that time Second, as shown In section 43, the offer price on 
average IS set below the market value of the stock Thus, the firm purchases a 
one-day optton to sell shares at a dtscount of _S percent below then market value 
Third, SubJeCt to certain condltlons specified In the letter of intent, the under- 
writer has the option of backing out of the tentative agreement until the date the 
final agreement IS srgned Thus, the ‘insurance policy’ IS of hmtted value because 

its effecttve duration IS short Fourth, as argued above. the subscrtptlon price 
for a rights offering can be set low enough so that the probabllny of failure of 
the rtghts offering becomes arbltrarlly close to zero So an alternate source of 

‘Self-Insurance’ IS available through the rights offering For these reasons, the 
posstble value of the ‘Insurance pohcy’ associated with underwritten Issues must 
be small 

5 2 Ttmtng 

CommonHealth Edison claims that the proceeds of an undervvrrltten issue are 
available to the firm sooner than In a rights Issue ” But trmrng benefits provided 
by underwrtters must be small First, the settlement date for an underwtten 

Issue IS generally seven days after the offer date, while the settlement date for a 
rights offering IS generalI) seven days after the exprratron of the offering Smce 

the offering generally lasts about 18 days, any reasonable estimate of the cost 
in terms of the lost Interest \vhlch \\ould be Imposed on the firm by \\altmg 

that 3hort period oftlme \\ould habe to be small Second, since rt IS not expected 

that the rights ~111 be elercrsed prior to their explratlon,” the o\Cners of the 

firm habe the use of the funds during the period of the offering Thus, the tnne 
period uhlch entails an opportunrty cost of the funds IS reduced to a seven- 
to ten-day period both for rights and undewrrtten offerings Third, if the 

serbices provided by the undewrrlter and transfer agents are competltl\ely 

supplied, the fees charged WIII reflect the opportunity cost of the funds at their 
disposal This Hould Imply that the timing cost IS Impounded In the figures In 

table I And fourth, unless there IS an unforeseen urgency associated with 

obtammg the funds, the firm can slmplb initiate the rights procedure at an 
earlier date 

Moreover, under certain circumstances, the regrstratron procedure vvrth the 
SEC IS simpler when a rights Issue IS employed It IS my belief that \\lth a rights 
offering, the SEC IS more lrkely to presume a regular dialogue betbieen the firm 

and its owners and thus Impose less restrlctlbe drsclosure requirements There- 

28Commonwealth Edison Proxy Statement, 1976 
*%ee Merton (1973) or Smith (1976) 
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fore, the time until the reglstratlon becomes effective can be expected to be 
shorter with a rights offermg than with an underwritten offermg. This shorter 
registration time reduces the total time from the point where the declslon IS 

made to raise addItIona capital to the receipt of the proceeds. 

5 3 Distrrbutlon of ownership 

Weston and Brigham (1975) argue that underwrlters provide a wider dlstnbu- 
tlon of the securltles sold, ‘lessenmg any possible control problem’ Since 
change m control may result In a change In management, thrs IS likely to be a 
relevant Issue for the current management. Yet It IS not clear that possible 
control problems should be a concern of the owners I know of no reason to 
believe that one group of owners IS any better (I e , will price the firm any higher) 
than another group 

Furthermore, It IS not obvious that underwrlters wdl achieve a wider dls- 
trlbutlon of ownership than wll a rights offering For most rights offerings of 
listed firms, the consensus among Investment bankers IS that the subscrlptlon 
rate of the current owners of the firm ranges from 20 to 50 percent It IS difficult 
to estimate what percentage of an underwrrtten Issue IS purchased by the 
current owners of the firm, but there IS no reason to believe It IS zero Further, 
underwritten Issues seem to attract more rnstltutlonal Interest, resulting In large 
block purchases and therefore more concentration of ownership 

These factors preclude any general conclusions about the effect of linanclng 
method on ownership distribution With this uncertamty rt IS not clear that 
management, even If concerned with control Issues, should prefer the use of an 
underwrlter 

5 4 Consultrng advrce 

Van Horne (1974) suggests that ‘advice from Investment bankers may be of a 
contlnumg nature, with the company consultmg a certain Investment banker 
or group of bankers regularly’ It IS more expensive for the firm to compensate 
the Investment banker for future consultrng services by lncludmg In the under- 
writing fee a payment for the present value of the expected advice Costs Incurred 
In raising capital are not tax deductible, they directly reduce the capital account 
and do not enter the Income statement Thus, compared to separate bllhng for 
services rendered, paying for future consulting through a higher underwriting 
fee doubles Its cost for a firm with a marginal tax rate of 50 percent 

5 5 Expected legal costs 

If there were a law, regulation, or merely an unresolved Judicial principle 
which m&t Impose addItIona hablhty on a firm using rights offerings, then the 
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expected legal costs of usmg rights could explam the observed use of under- 
writers But I can find no dlfferentlal legal habmty associated wrth the use of 
rights offermgs 

5 6 Selectron bras 

If the firms which employ rights offermgs were systematmally dlfferent from 
the firms which employ underwrltten offermgs, then the observed cost drfferences 
could beattrlbutabletoselectlon bias It could be that If the firms \v hlch employed 
underwriters had used rights, then expenses ivould have been greater 

There IS a slgmficant difference III the betas of the firms m the two groups 
I calculated the betas for those firms tn the sample which were hsted on the New 
York Stock Exchange and Included on the dally CRSP tape The average beta 
for the 344 underwritten offerings IS 0 731 with a standard deviation of 0 560, 
and the average beta for the 52 rights offerings 1s0 493 with a standard devlatlon 
of 0 330 But I can find no other systematic difference bettleen the tlto 
populations 

Exammatlon of the data shows slmllar dlstrlbutlons of firms across mdustrles, 
80 8 percent of the firms employmg rights and 73 2 percent of the firms employ- 
mg under\vruten offerings were utllmes (electric, gas, or telephone compames) 
I attempted to predict the choice of underivrltten versus rights offering based on 
the folloamg variables (1) the percentage of the 6rm which IS sold through 
the offermg, (2) the market value of the firm. and (3) the tarlance of the returns 
on the stock The r2 for the regression IS 0 016 None of the I statlstlcs for the 
variables appears to be slgmficant 

Although differences evlst between the two sets of firms, the nature and 
magmtude of the differences seem InsufficIent to account for the observed cost 
differences 

6. A monitoring cost hypothesis 

6 I W!zy not monrtor the choice offinancrng method 3 

My exammatron ofalternatlre financing methods suggests that rrghts offerrngs 
are srgnrficantly less expensrve than underwritten offerings Yet underwriters 
are employed m over 90 percent of the of-Termgs studled One hypothesrs con- 
slstent with the evidence IS (1) managers and members of the board of dnectors 
receive benefits from the use of underwrrters whrch do not accrue to the other 
owners of the firm, and (2) the expenses nhrch would be Imposed on the owners 
of the firm by monltormg the managers and directors In the chorce of financing 
method are greater than the costs without momtorrng 

Managers or members ofthe board ofdnectors may recommend that offerings 
be underwrnten because then welfare Increases as a by-product of the use of 
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underwrlters m several ways 3o First firms frequently include an investment 

banker as a member of the board of ilrectors It IS In his Interest to lobby for 
the use of underwrrters. partrcularl> the use of his rnvestment banking firm 

as managmg undcrwter Second, there IS the posslblhty of ‘bribery’ This may 

bc sunply consumption for the managers and directors through ‘\\lnlng and 
dmmg’ by the underltrrrters But there IS a more Important posstblllty In an 
underwritten issue, If the offer price IS set below the market value of the shares, 
the issue \i111 be oversuhscrlbed To handle this excess demand, underurlters 

ration the shares In the ratlomng process the underwriters presumably favor 

their preferred customers, and prefer red customer status could be given to key 
management people or members of the board of drrectors of firms employing 

the underwter This form of pavment Hould be klrtually lmposslble to detect, 
since the shares the officer of Company A \iould favorably acquire are those 
of Company B and would therefore call for no disclosure 3’ 

Further possible benefits to managers Include the reduction of possible 
control problems, If underwrltten offerings produce a wrder dlstrlbutlon of 
oibnershlp than rights offerings Finally, managers \\hose compensation IS 
a function of reported profits ~$111 prefer an under\\nter’s fee which includes a 

payment for future consulting advice, the manager’s compensation ~111 be higher 
because payment through underwrItIng does not affect reported profits while 
separate blllmg for consultlng does 

Jensen and Mecklmg (1976) show that the costs which the managers and 
directors can impose on the other o\iners of the firm are limited by the costs of 
monitoring their actrvltles Thus the cost to shareholders of monitoring the 
method of raising capital must be greater than the costs imposed by the financing 
method chosen Given the dlsperslon of o\+nershlp In model n corporations. the 
benefit to anq’ single shareholder from votmg his shares IS small Thus the costs 
that he would ratlonally Incur In voting are small,32 and the resources the 
shareholder would ratlonally dekote to deciding ibhether a ‘yes’ or ‘no’ vote IS 
more In his Interest are few Moreover, Lotlng procedures In most corporations 
ensure that management has a dlsproportlonate bolce In the outcome Manage- 
ment IS often assigned kotes by proxy, and In many firms management has the 

“Certain management compensation plans, such as stock optlon plans, make managers’ 
compensatron a function of the prwze of the firm’s shares If the compensahon plan were not 
adlusted to reflect the effect of the rights offermg on the share price. management could be 
expected to provide a strong lobby m favor of employmg underwriters In fact, hoaever, 
employee stock optlon plans have general clauses calhng for adJustmerIt of the terms of the 
plan to reflect relevant capital structure changes Furthermore, most plans mclude specific 
reference to rights Issues Thus, agency costs resultmg from compensation plans do not seem 
to offer an explanation of the observed behavior 

3’Th~s argument IS slmrlar to that of Manne (1966), especially Chapter V 
‘*See Downs (1957) Basically, rf a person owns 100 shares m a fbm. his vote only matters 

if the vote IS tied or his ‘side’ would have lost by 100 votes or less The probabdrty IS low that 
out of 50 mllhon votes, the Issue WIII split that way Thus the expected benefit (benefit times 
probability) of voting IS very small 
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po\%e~ to \ote unreturned prolIe They are also permltted to iote proxcles on 

specific questlons M hen the stochholder does not speclf! a choice These factors 

raise the cost of monltorlng management 

6 2 TIP yl twtlplu c t Igilt as a tuotu101 urg tool 

There appears to be a IOU coCt method of monltorlng the u,e of undewrrters 

the preemptive right The preemptlbe right I> a plo\lslon \rhlch can be Included 

In a hrm s charter requtrlng the firm tc) offer any ne\\ common stock first to Its 

eulstlng shareholders But the lncluslon of the preemptl\e right does not solve 

the problem firms can still emplo) undewrlters through a standby under- 

024,- - ____ __ _ ___ ..__ .___.____. -- 
I -- 2u 

-02 - 1 
_-.___-.___..___________-____.. __- __---. -.._-- .------ -2a 

4 
-40 -30 -20 -10 3 IO 20 30 40 

ELENT MONTH 

Fig 3 Plot of average residuals from 89 firms \\hlch removed the preemptne rIghI from then 
corporate charter for Ihe 81 scent momhs [-40 IO +-IO] surroundmg the month of removal 

\\rltlng agreement Since the figures In table I suggest a neghgrble drfference In 

costs betueen a firm commitment underlirrrtten offering and a rights offering 

\g Ith a standby undewrltlng agreement u hat becomes important IS not a reqwe- 

ment to use rights, but a prohlbrtlon against using undewrrlters 

To test the hypothesis that the Impact of removing the preemptike right from 

the corporate charter IS neghglble, I collected a sample of 89 firms hsted on the 

New York Stock Exchange Hhwzh have removed the preemptlbe right The 

results of this study are presented In table 4 and figure 3 The average residual 

In the month of removal IS 0 277 percent. and the mean aberage residual for the 

SIX prior months IS 0 309 percent There IS no apparent Impact 

I believe the results in table 4 provide a plausible explanation for Hhy the 

intellectual level of the argument Invohlng the preemptrve right IS so 10~~ on 

both sides of the question For example, the above quotes from Commonuealth 
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Table 4 

Summary of residual analqsls of 89 firms which removed the preemptIre right from their 
corporate charter for the 81 event months [-40 to +40] surrounding the month of removal 

Event 
month 

Average 
residual 

Cumulative 
average 
residual 

Event 
month 

ALerage 
residual 

Cumulative 
aberage 
residual 

-40 
-39 
-38 
-37 
-36 
-3.5 
-3-l 
-33 
-32 
-31 
-30 
-29 
-28 
-27 
-26 
-25 
-24 
-23 
-22 
-II 
-20 
-19 
-18 
-17 
-16 
-15 
-14 
-13 
-12 
-II 
-10 
-9 
-8 

1; 

-5 
-4 
-3 
-2 
-1 

0 

-000995 -000995 
- 0 00382 -0 01376 

0 01999 0 00623 
-0 00258 0 00365 
-000160 0 00205 
-0 00414 - 0 00209 

0 00842 0 00633 
-0 00238 0 00395 

0 00483 0 00878 
0 00375 001254 

-000419 0 00834 
- 0 00632 0 00202 

0 00082 0 00284 
001337 0 01621 
0 01839 0 03460 
001440 0 o-1900 

-0 00397 0 04503 
0 00800 0 05303 

-000102 0 05201 
-000007 0 05195 
- 0 00072 0 05123 

0 00602 0 05725 
- 0 00067 0 05658 
-0 01032 0 04626 

0 01575 0 0620 I 
001608 0 07809 
0 00828 0 08637 

- 0 00943 0 07694 
0 01496 009190 

-0 00183 0 09007 
-0 00833 008174 

001103 0 09277 
000138 009415 

-0 00185 0 09230 
-000170 0 09060 

0 00508 0 09568 
0 00998 0 10566 
0 00816 0 11382 
0 00477 0 11859 

- 0 00782 0 II078 
0 00277 0 11355 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I1 
12 
13 
14 
I5 
I6 
I7 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

0 00363 
0 00028 
0 00293 
0 00276 
000101 
0 00336 

-0 00017 
-0 00537 

0 00963 
000002 
0 00406 

-0 00446 
- 0 00855 

0002lO 
- 0 00696 

0 00903 
0 00752 

- 0 00096 
- 0 00942 

0 00701 
-0 000’1 

001591 
000090 

-0 01043 
-0 00281 
-001389 

0 01069 
-0 00566 

000901 
- 0 00592 
- 0 00624 
-000240 
-000071 

0 02059 
0 00183 

-000263 
-001103 

0 00971 
-0 01524 

0 00300 

0 II718 
0 II745 
0 12038 
0 12315 
0 12415 
0 12751 
0 12731 
0 I2196 
0 13159 
0 13162 
0 13568 
0 I3122 
0 12?66 
0 12476 
0 II780 
0 12683 
0 13435 
0 13339 
0 12397 
0 I3097 
0 13077 
0 14668 
0 14758 
0 13715 
0 13434 
0 12046 
0 13115 
0 12548 
0 13449 
0 12857 
0 12233 
0 11993 
0 I1922 
0 13981 
0 14165 
0 13901 
0 12799 
0 13770 
0 I2246 
0 12546 
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Edison’s Proxy Statement are demonstrably false, and the quote from 

AT&T’s Proxy Statement IS Irrelevant The prtmary lobbymg effort In favor of 

the preemptwe rtght IS from Levvts D Gilbert, John J Gilbert and Wilma Sass 

who regularly tntroduce proposals to rerncorporate the preemptrve right into 

the corporate charter of corporatrons vchrch have removed rt However, thetr 

reason for the use of rights IS so that shareholders can mntntam their propor- 

t:onate Interest in the firm For large firms this ‘benefit’ has neglrgtble value 33 

It should be emphasrzed that the monrtorrng cost hypotheses IS consistent 

\vrth both observed rnstrtutronal arrangements and rational. liealth-mawnrzmg 

behavior by the stochholders Ratrondl behavior rmplres that actions \rrll be 

tahen If the benefits eweed the costs I have pornted out certain costs assocrated 

with the voting mechantsm \!lthtn corporattons rnclusron of an Investment 

banker on the board of drrectors, and certain management compensation plans 

These practrces. \vhtle costI>. would still be In the stockholders’ best Interests 11 

there are offsettrnp benefits 

Furthermore. the monrtorrng cost hypothesrs does not amply that there are 

rents \vhrch accrue to the undetwtrtrng Industry There are two available 

‘technologtes’ \~tth \\hrch nddrtronal equrt) capttal can be raised If the under- 

wrrtrng Industry 15 competrtrve, the undewrttrng fees repotted In table I \\ould 

reflect a normal return to the resources required 111 employrng that technology 

Ho\vever. the monrtorrng cost hypotheses does prcscnt some problems I do 

not observe tile costs of monrtorlng management Hence the hypothcsrs IS not 

drrectl) tested Furthermole, \\hlle the lncentnes set up through the Lotlng 

mechamsm wggest that It IS plausrble that monrtorrng costs are large enough 

to e\platn the observed use of undetxrrters, competrtron In the ma&et for 

management should reduce the requrred monttorrng cvpendttures If the use of 

r&s offerings IS 111 the bebt Intercbth of stocbholders, then It lb111 pay potentral 

managers to Incur bondrng costs to guarantee not to u,e undewrrters 

7. Conclusions 

In my evnmrnatlon of the choice of method for raising addItIonsI equity 

capital by llsted firms I demonstrate that properly constructed rights oRerIngs 

provide proceeds \\hlch are equrkalent to those of an undervrrtten offerlnp 

Furthermore, estimates of expenses from reports tiled \\lth the Securltles and 

“For a firm 111th 50 rmll~on shares outstanarng. J ten percent Increase III the number of 
outstandlng shares would change the percentage o~ner,hq for someone \rtth 100 shares only 
tn the sixth decimal place Nlth so mdrly me\pensr\e alternate trays for a stochholder to 
mamtarn hrs proportlonate interest III the firm the proportmnate Interest argument lschs 
importance 
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Exchange Commlsslon Indicate that rights offerings Involve Iotter out-of-pocket 

costs than underwritten offerings Yet undertvrrters are employed In over 

90 percent of the Issues Examlnstron of the arguments to Justify the use of 

under\\rrltersadvanced by theunderwrrtlqgIndustry,financetextbooks, corporate 

officers, and securrtles la\syers suggest that none of the arguments are capable 

of explaining the observed choice of financing method In terms of rational, 

H’ealth-ma\lmlzlng behavior b> the stockholders of the firm 
The one hJpothesls I find which IS consistent \\lth the aLalIable evidence 

relates to the costs of monltorlng management Although direct expenses 

Imposed on shareholders are higher per dollar raised through the use of under- 

writers. I hypothesize that management dernes benefits from their use From 

the shareholders’ standpoint. the firm’s use of under\\rlters IS optunal because 

the cost of momtorrng management exceeds the snklngs In out-of-pochet 

expenses from usmg rights If thrs h)pothesls IS correct. then the present value 

of the stream of differences In costs reported In this paper proildes a lower 

bound on the costs of getting shareholders together to monitor and control 
management on the method of raising capital Thus, the present Lalue of the 

differences In costs establishes a lol\er bound on the expected costs ofcontrol 
mechanisms such as proxy fights, tender offers, and takeover bids 

The monltorlng cost hypothesis does present some problems I do not observe 

directly the costs of momtorlng management Whl\e It IS possible that the 

monltorlng costs are large enough to evplaln the observed choice of under- 

\trrters, consrderatlon of competltlon In the market for management reduces the 

plcuslblllty of this hypothesis But if the monitoring cost hypothesl, IS rejected, 
then the observed choice of financing method cannot be explained In terms of 

rational, wealth-maulmlzlng behavior by the owners of the firm. unless It can be 

shown that I hdve either ignored or mlsestlmated a relevant cost of usmg rights 

or benefit from using underwrlters 

Appendix 1: A description of the iostltutiooal arrangements for rights and 
underwritten offerings 

A descrlptlon of the procedures followed rn the Larlous types of offerings 

specified In sufficient detail to answer the questions addressed In ths study IS 

not avallable This appendix provides that lnformatlon Some of this material 

comes from written sources ‘4 However, much of the material comes from 

conversations with underwriters, corporate financial officers, and SEC officials. 

Underwrrtten ojiemgs 

The firm typically selects an underwriter In one of two ways - either by com- 

petltlve bidding or by negotiated underwriting In competltlve blddmg, the firm 

‘%ee Weston and BrIgham (1975), SEC (1974). and Pessro (1976) 
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files appropriate papers 01th the SEC. then specifies the terms of the Issue and 

has potential underHrlters submit sealed bids Government regulation requires 

the use of this procedure by electric utllrty holdmg companies the prlmarj users 

of competltl\e blddlng In a negotiated underwrltmg bid. the Important variables 

In the undewrrltmg contract are determined by direct negotratlon bet\!een firm 

and underwrlter 

Negotiated underwrItIng begins wth a series ofpre-under~nt~ng conferences. 

u hen declsrons as to the amount of capital, type of security, and other terms of 

the offermg are dlscwsed Several general forms of the underwrltmg agreement 

can be employed 35 The first IS a ‘firm commitment’ underwtrng agreement. 

under which the underwriter agrees to purchase the \\hole Issue from the firm 

at a particular price for resale to the public Almost all large underbrrlters 

employ this form In the second form. a ‘best efforts’ under\trltrng. the under- 

writer acts only as a marketing agent for the firm The under\!rrter does not 

agree to purchase the issue at a predetermined price. but sells the security for 

u hatever price rt \\rll bring The underwnters take a predetermined spread and 

the firm takes the residual A variant of this agreement employs a fixed price 

but no guarantee on the quantltl to be sold The third posslblllty IS an ‘all-or- 

nothing’ commitment \\ hlch requires the underwriter to sell the entire Issue a?t a 

given price, usually \rrthrn thirty dajs, othewrse the underwrrtrng agreement IS 

voided 

If the corporation and underwrlter agree to prcceed.36 the underllrlter \\\rll 

begln his underwrrtlng Iniestlgatron. In \\hlch he assesses the prospects for the 

offering This Imestlgatlon Includes an audit of the firm s financial records b> a 

public accounting firm, \\hlch aids III preparing the reglstratlon statements 

required by the Securltles and Euchynge CornmIssIon A legal oprnlon of the 

offering \\111 be obtained from Idw!ers \\ho typlcally partlclpate In \rrltlng the 

registration statement Reports may also be obtained from the underurlter s 

engineering staff when applicable 

Before a company can raise capital through a public offering of new stock It 

must comply \\lth the Federal Law that governs such a sale-the Securltles 

Act of 1933, and the Securltles Exchange Act of 1934 The Securrtles and 

Exchange CornmIssIon, established to administer both Ia~s, requires full 

disclosure of all pertinent facts about the company before It makes a public 

offermg of new stock The firm must file a lengthy registration statement ~11th 

the SECsettlng forth data about Its financial condltlon For underikrltten Issues, 

35The underwriter may make a ‘standby commitment’ dunng a rrghts offermg under which 
he wrll purchase and dlstnbute to the puhlrc any amount of the rights Issue not purchased by 
the present secunty holders This form will be discussed further below 

36Agreements are usually subJect to condmons. most allow the underwrlters to void their 
obhgatlon m the event of spenfied adverse developments For example, a negative finding m 
the lawyer’s or auchtor’s reports may allow voldmg the contract 
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the firm usually files the form S-l or S-7 reglstratlon statement Form S-7 IS 
less expenswe, but requrres certam condrtlons to quahfy 37 

The SEC has 20 days to examine the regrstratron statement for material 
omissions or mlsrepresentatlons If any error IS found, a deficiency letter IS sent 

to the corporation and the offering IS delayed until the deficiency IS corrected 
If no deficiency letter IS sent, a reglstratlon statement automatlcally becomes 
eRectwe 20 days after filing, evccpt when the SEC notifies the firm that the 
commission’s workload IS such that rt requires more time to reweH the reglstra- 
tlon statement 38 The firm wrll typprcally amend the reglstratlon statement to 
include the offer price and the offer date after the SEC has examined the rest 
of the statement This procedure allo\~s the firm and undetwrlter to postpone 
the effectrbe date of the registration statement until they agree the offering 
should proceed 

In addition to the reglstratlon requirements under the Securities Act of 1933, 
firms must qualify their seculltles under the state securltles Jails, the so-called 
‘Blue Sk) La\\s’, III those states \\here the securltles are to be sold Some states 
are satisfied with SEC approval, others require a reglstratlon statement be 
filed \vltb state securltles commlwoners 

The underwriter usually does not handle the purchase and distribution of 
the issue alone, except for the smallest ofsecurrty Issues The Investment banker 
usually forms a syndicate of other Investment bankers and security dealers to 
awst the underwntlng 39 During the IbaItIng period betireen the filrng and the 
offer date. no \\rltten sales literature other than the so-called ‘red herring’ 

“‘For example, the maJorIt\ of the board of directors hate been members for the last three 
)ears, there ha\e been no defaults on preferred stoch or bond payment, for the past 10 jears. 
net Income after taxes has at least $500,000 for the past fi\e Iears, and earnings exceeded any 
dl\rdend payments made over the past fiie years 

381n 1960 and 1961, delays of four to SIY months occurred for this reason 
39Prlor to the passage of the Securmes Act m 1933 most ne\\ Issues were purchased by an 

orlgrnatlng house The orrgmatmg house uould resell the Issue at a small Increase In prrce to a 
so-called banking group, generally a feir large houses The banking group uould then sell the 
issue to an undewrltrng group, which In turn sold It to a sellmg slndlcate -each sale occurred 
at a fractional Increase m price The selling syndtcate members, however, \bere liable for therr 
proportlonal interest of anv becurrtles remaining unsold Late In the 1920s tt became frequent 
practice to make the final group a so-called sellmg group, the members of \\hlch had no 
habllrty except for securmes \\hlch the) had purchased from the underfirltmp syndtcate 

The Securities 4ct. as amended shortly after Its passage, contained a pro\tslon hmltmg an 
underHrlter s Ildbdlty for mlsstatementb and omwons In the regrstrauon statement to an 
amount not ‘In excess of the total price at which securltles underurltten by him and dlstrlbuted 
to the public \\ere otTered to the public’ This 4ct changed the method of \\ holesalmg securities, 
the use of the Jomt sjndlcnte In handling regIstered securltles dlbappeared Because of the 
pro\wons of the 4ct, It aas to the advantage ot the manager of the offering to hn\e hl, fellow 
partlcrpants purchase direct from the company, since then the manager’s hablhty under the 
Act became limited to the amount \\hlch the lirm Itself underwrote Ltablhty for transfer 
taxe5 that \rould hake ken payable on the sale by the manager to the underawters isas thus 
abolded At the present time, underarrters of securltles registered under the Act contract to 
huy directly from the Issuer e\en though the manager of the otTermg signs the agreement ulth 
the Issuer on behalf of each of the underurttmg firms 
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prospectusqO and ‘tombstone’ advertlsements4’ are permItted by the SEC 
However, oral sellmg efforts are permltted, and underwrlters can and do note 
Interest from their chents to buy at various prices These do not represent legal 
commitments, but are used to help the underwrrter decrde on the offer price 
for the issue Underwriters typlcally attempt to obtam mdlcatlons of Interest 
for approximately 10 percent more shares than \%111 be avallable through the 
offermg 42 

Before the effective date of the reglstratlon, the corporation’s officers meet 
with the members of the underwrltlng group Given the personal lrabrhty 
provIsIons of the 1933 Act, this meeting IS often Identified as a due dllrgence 
meeting An Investment banker who IS drssatrsfied \\lth any of the terms or 
condmons dlscussed at this session can still withdraw from the group \clth no 
legal or financial lrabllrty DIscussed at thrs meetrng are tl) the mformatton rn 
the firm’s reglstratlon statement. (2) the material m the prospectus, (3) the 
specific prov~srons of the formal underwrrtmg agreement As a rule, all the 
provlslons of the formal underwriting agreement are set except the final sales 
price 

The ‘Rules of Fair Practice’ of the NatIonal Assoclatlon of Securrty Dealers 
requrre that new Issues must be offered at a fixed prlcc and that a maximum 
offering prrce be announced two \\eeks In advance of the offering Ho\le\er, the 
actual offerrng price need not be established until Immediately before the 
offering date In fact. the blndrng under\intlng agreement uhlch specifies the 
offer prrce IS not normally slgned until \\rthln 24 hours of the effective date of 
the registration 

Once the underwriter files the final offerrng price irrth the SEC, the under- 
writers are precluded from selling the shares above this price The SEC permits 
the managlng underwrrter to place a standing order 111th the specrshst to bu} 
the stock at the public oKer price If the undernrlter buy5 more than IO percent 
of the shares to be Issued through this order, the s>ndlcate usually breaks, per- 
mitting the stock to be sold below the offer price The sqndlcate can also be 
broken If the managing under\\rlter feels that the Issue cannot be sold at the 
offer price 43 On the other hand, If all the rndlcatrons of Interest become orders 

““The red herrlng prospectu, dewes its name from the required dwlalmer on the front 
prrnted III red 

A reglstratron statement relafrng IO these securltles has been filed \rlth the Securltles and 
EItchange Comrmsslon but has not y2t become effectr~e Informatton contaIned herexn us 
sub_tect to compietron or amendment These securrtles ma) not be sold nor ma) otTer> to 
buy beaccepted prior to the time the reglstratlon statement becomrseffestl\e Thlb prospectus 
shall not constitute an offer to sell or the soltcltatlon of an offer to buy nor shall there be 
any sale of these securttles m any state m which such oiler. sollcltatron or sale \%ould be 
unlawful prior to registration or quahticatlon under the securltles la\\s of an) such state 
“‘The bery limited nottce of the offering permitted IS often presented m a form resembling 

the mscnptton on a tombstone - hence the name 
‘*This procedure IS hke ‘o\er-boo6rng’ on airplane flights 
43Syodxates break Infrequently, mq lmpresslon IS that thts occurs le,s than fike percent of 

the tome See Hurorq of Corporate Fmance For fhe Decade (I 972) 
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for shares, the Issue IS oversold In that case the managmg underwrlter typlcally 
sells addItIonal shares short and covers these short sales In the aftermarket 

The final settlement with the underwriter usually takes place seven to ten 
days after the registration statement becomes effective At that time, the firm 
receives the proceeds of the sale, net of the underwriting compensation 

Rights offerrng 

Offering of stock to extstrng shareholders on a pro rata basrs IS called a rights 
offering Each stockholder o\\mng shares of common stock at the Issue date 
receives an Instrument (formally called a warrant) giving the owner the option 
to buy new shares 4’ One warrant or right IS Issued for each share of stock held 45 
Ths Instrument states the relevant terms of the option (I) the number ofrrghts 
required to purchase one new share, (2) the exercise price (or subscription 

price) for the rights offering, (3) the expiration date of the rights offering 
Before the offermg, the firm must file a registration statement for these 

securltles For rights offerings, the firm typIcally files either a form S-l or S-16 
registration S-16 IS simpler, but has usage requirements slmllar to those of 
form S-7 

After the SEC approves the reglstratlon statement, the firm establishes a 
holder of record date The stock exchange establishes the date fiie business 
days earlier as the ex rights date ‘6 All Indl\lduals \iho hold the stock on the 
ex rights date wrll appear In the company’s records on the holder of record 
date and I+III receive the rights However, the rights can be traded on a ‘tihen 

Issued’ basis Usually trading begins after the formal announcement of the 
rights offering To ensure that there IS adequate time for the stockholders to 
exercise or sell their rights. the New Yorh Stock Exchange requires that the 
mmlmum period during which rights may he exercised IS 14 days Rights trade 
on the exchange where the stock IS listed 

Issuing rights IS costly In terms of management s time, postage and other 
expenses, so It IS In the best Interest of the firm to ensure the success of the 
offering Therefore, the firm has an Incentive to set the subscription price of 
the rights low enough to ensure that the rights lb111 be exercised But some of 

4aIn the 1880s It \\as customary to reqture a stockholder to appear m person m the office 
of the corporatton to subscribe to the Issue After the 1880s. It became customary to send out a 
prmted shp of paper so the stockholders could sign and subscrtbe for the stock wthout actually 
havmg to appear Later, tt became the practice to make these slips of paper transferable, so 
that the] could he sold Around 1910 the engraved form of warrant uas first issued 

45The Uniform PractrceCode of the National Assoclatton of Security Dealers, Inc , probIde> 
that subscrlptlon rights Issued to security holders shall be traded In the market on the basrs 
of one r&t accrutng on each share of outstanding stock, except #hen othetwrse designated by 
the National Uniform Practice Comnuttee Thus, the price quotation ~111 be based on a single 
right eten though several rights may be necessary to purchase one new share 

46Thls procedure IS comparable to that used m settmg the ex dntdend date 
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the warrants of most offermgs do expire unexercised These unexercised rights 

can be offered through an over-subscnptlon prwrlege to subscllbmg share- 

holders on a pro rata basts Shares not drstrlbuted through the rights offering 

or through the over-subscription prwtlege can he sold by the firm either to 

Investment banhers or dIrectI> to the public 

A formal commitment wtth an underwriter to take the shares not dlstrlbuted 

through a rights offering 1s called a standby undewrltlng agreement Several 

types of fee schedules are generally employed In standby underwrrtlng agree- 

ments A single fee may be negotiated. the firm pabmg the underwriter toexercise 

any unexercised rights at the subscription price A ti\o fee agreement employs 

both a standby fee’, based on the total number of shares to be distributed 

through the offering and a tahe-up fee, habed on the number of \\arrants 

handled The take-up’ fee may be a flat fee or a proportloned fee ” These 

agreement\ generally include a profit sharing arrangement on unsubscrlbed 

shares (e g , if the underwrlter sells the shares for more than the subserlptlon 

price. thrs difference III prices IS split beween the undewrlter and the firm 

according to an asreed formula) 

Undewrrlters are prohIbIted from trading III the rights until 14 hours after 

the rights offering IS m&de ” After that time, the> can sell shares of the stock 

short and purchase and ewrclse rights to cober their shol t pwtlon In the stock. 

thus hedging the risk that they bear 

Appendix 2: A contmgent claims analysis of rights and underwriting contracts 

The derlvatlan of general equlhbrlum prlclng lmphcatlons of rights and 

undewrrrtlng contracts has not been presented Black and Scholes (1973) 

suggest the approach I employ to value rights, but they do not carr! out the 

analbsrs or present the solution Ederington (1975) proirdes a model of under- 

’ 1 4 propornoned fee m\ol\es more than one price for the shares handled bv the under- 
ureter For example there may be one price for the first IS’,, of the Issue, a higher price lor 
from IS”, IO 3O”, of the IWJS, and a still higher price for an) of the Issue oter 30’; which 13 
unexercised through the rights offermg and must be purchased bq the undeMrlrer 

‘*Through the lare 1940s under\\rlters uere prohIbIted from tradmg m the rights during 
the offering ThrB arrangement Increased the underwriters rlsh because the Id-dab time 
period allowed large adverse price movements m the stock The NYSE lnstrtuted a stud\ m 
1947 after the faallure of three rights offwngs They found than on 43 rights offerings %hlch 
had been wccessTul the total undewrltmg protit was approhimatel) 52 4 mllhon. \\hlle on 
the three unsucce$stul oRerIngs, Iherr losses were rn excess of %3 mllllon Undetwrlters !!ere 
reportedI) relusmp to srgn standby agreements unless the oHerlng perrod \rere as short ah ti\e 
da)s Since this blolated NYSE ruleb no NYSE Ir,ted firms used rights wues \\tth standlx 
undewiltmg agreements In response to this tmpasx. the NYSE no\\ allo\\s undewrlters to 
trade III rhe rights 24 hour> after the r&t> offering 15 made 
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wrrter behavror, but hrs model assumes underwrrters maxrmrze expected profits, 
and thus does not represent a general eqmhbrmm solutron m a market where 
the agents are rusk averse The optron prrcmg framework employed here ~111 
yreld a solutron whtch IS consrstent wrth general eqmlrbrmm, no matter what the 
rusk preferences of the agents III the market. 

I employ the contingent clarms prrcmg techmques to derrve a specrficatron of 
the equrhbrrum value of these contracts For valuing both contracts I assume 

(1) 

(2) 

(3) 

(4) 

(5) 

There are homogeneous expectations about the dynamics of firm asset values 
and of securrty prrces The drstrrbutron of Erm values at the end of any 
fimte trme Interval IS log normal The varrance rate, a*, IS constant 
Capital markets are perfect There are no transactrons costs or taxes and 
all traders have free and costless access to all avarlable Information Borrow- 
mg and perfect short sales of assets are allowed Traders are prrce takers In 
the capital markets 
There IS a kno\\n constant Instantaneously rrskless rate of Interest. I, which 
IS the same for borro\\eers and lenders 

Trading takes place contmuously, price changes are contmuous and assets 
are rnfinrtely drvrslble 

The firm pays no dlbrdends 

Rlglm c&v rrlgs 

To detxe the equtltbrtutn Lalue of the rtghts oRertng I make the follo\\rng 

assumptrons about the specrficatlon of the rights offerrng 

The total proceeds to the Erm rf the rrghts are ekerclsed IS X (the exercise 
prrcc per share trmes the total number of shares sold through the rrghts Issue) 
The rights elprre after T time perrods If the rights are elercrsed. the shares 
sold through the offerlng \v~ll be a fraction, 7, of the total number of shares 
outstanding (y = QJ(Qs+QR), \\here QR IS the number of shares sold 
through the rights offerrng and Qs IS the exrstrng number of shares) Any 
assets acquired with the proceeds of the rights offerrng are acquired at com- 
petrtlve prices 49 

Given the above assumptron, Merton (1974) has demonstrated that anv 
contmgent clarm, whose value can be written solely as a functron of asset value 
and trme must satisfy the partial drfferentral equation 

?f- 1 ?*f 
- = yjz a*v*+rv Y 
et TV-- rsv (Al) 

49Thls last assumption 1s necessary to a\old the problem of the dependence of the dynamic 
behawor of the stock price on the probabrhty of the rrghts bemg everwed 
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where j(P’, t) is the function representing the value of the contingent claim 
[e.g., R = R( V, t)]. To solve this equation, normaily two boundary conditions 
are required, one in the time dimension and one in the firm value dimension. 

To derive the appropriate boundary condition in the time dimension, note 
that when the time to expiration is zero, R*, the value of the rights at the 
expiration date will be either zero (in which case the rights will not be exercised) 
or, if the rights are valuable and are exercised, their value is their claim on the 
total assets of the firm, y( V* +X) (where V* is the value of the firm’s assets 
and X is the proceeds from the exercise of the rights) minus the payment the 
right-holders must make, X: 

where : 

R* = Max[O, y(V*+X)-X], (AZ) 

V* is the value of the firm’s assets at the expiration date of the issue. 

X is the proceeds to the firm of the exercise of the rights. 

Y is the fraction of new shares issued through the rights offering to the total 
shares of the firm (both old and new). 

The most natural boundary condition in the firm value dimension is that when 
the value of the firm is zero, the value of the rights issue, R, is zero. However, 
the first assumption, that the distribution of firm values is log normal, insures 
that V can never be zero; therefore, this boundary condition will never be 
binding. 

This equation can be solved by noting that no assumptions about risk 
preferences have been made, thus the solution must be the same for any pre- 
ference structure which permits equilibrium. Therefore choose that structure 
which is mathematically simplest. 5 O Assume that the market is composed of 
risk-neutral investors. In that case, the equilibrium rate of return on all assets 
will be equal. Specifically, the expected rate of return on the firm, and the rights 
will equa1 the riskless rate. Then the current rights price must be the 
discounted terminal price: 

R = e-‘T~~l_7~,U~X [yV*-(I -y)X]L’(V*)dV*, 

where L’( V*) is the log normal density function. 
Eq. (A3) can be solved to yield:‘l 

(A3) 

s0See Cox and Ross (1976) or Smith (1976). For a mathematical derivation of this solution 
technique, see Friedman (1975), especially page 148. 

s?ke Smith (1976, p. 16) for a theorem which can be employed to immediately solve (A3) 
to yield (A4). 

J.F.E B 
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R = 7 ViV 
In(rV/( 1 -p)X)+(r+02/2)T 

o\, T 

-eerT( I -y)Xlv 
In(yV/(l -,l)X)+(r-n2/2)T 

ot T 

= R(V,T. X,p,(r2,r) (A4) 

The mdlcated partial effects have IntuItwe lnterpretatlons Increasing the value 
of the firm, decleaslng the exercise price (holding the proportron of the firm’s 
shares offered through the rights offering constant), or IncreasIng the proportlon 
of the firm’s shares offered through the rights offering (holding the total proceeds 
of the Issue constant) Increase the expected payoff to the rights and thus Increases 
the current market value of the rights offering An Increase In the time to euplla- 
tlon of the rlskless rate lolvers the present value of the exercise payment, and 
thus Increases the value of the rights FInally, an Increase in the variance rate 
gives a higher probablllty of a large Increase In the value of the firm and Increases 
the value of the rights 

To analyze the approprrate compensation to the unJer\\rlter for the risk he 
bedrs In the dlstrlbutlon of the securrtles mahe the followng assumptions about 
the underwrnlng contract 

Underwters submit a bid, B, today \\hlch specifies that on the offer date, 
T time perrods from now, the undewrlter vv11l pay B dollars and receive 
shares of stock representing fraction y of the total shares of the firm He can 
sell the securrtles at the offer pwe and receive a total payment of Q?, or (If 
the share price IS belo\\ the offer price) at the market price. ,I( I’*+ B) If his 
bid IS accepted, he ~111 be notified lmmedlately 
Again, (Al) can be employed wheref( V, I) IS the function representmg the 

value of the underwrltlng contract (I e, Cr- U(V. t)) The boundary condnlon 
for this problem IS 

I/* = Mm[~(P *+B)-B, Q-B] (A3 

This assumes that at the offer date the underwriter wrll pay the firm B dollars 
The shares ahlch the underwriter receives represent a clam1 to a fraction y of 
the total assets of the firm. V*+ B If the offer price IS greater than the value of 
the shares, i(P *+ B), then the undel\\rlter ~111 be unable to sell the shares at 
the offer price, hence he ~‘111 receive y( I’*+ B) If, at the offer date the offer 
price IS less than the value of the shares. the underwrrter receives the offer price 
Therefore, the bounddry condltlon IS that at the offer date the undewrnmg 
contract IS north the nuntmum of the market value of the shares mmus the brd, 
B, or the proceeds of the sale at tne offer price mmus the bid 
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Agam, the above solutloo techmque can be employed to solve (Al) subject 
to (A5). In a rrsk-neutral world, the expected value of the underwrltmg contract 
can be expressed as 52 

U’=$ bn’y)-8 b(v*+B)-B]L’(V*)dV* 

+j&)+, [CI-B]L’(V*)dV*. 

Note that this can be re\irltten as 

u = $2 [1’(V*+B)-B]L’(V*)dV* 

646) 

(A7) 

Eq (A7) can be solved for the risk-neutral case to yreld 

L: = erTyV-(l -y)B-erTyVN 
i 

In(yV/(n-~B))4(r+oZ/2)T 

CT\’ r I 

+(n-By)N 
In(yV/(Q-yB)+(r-aZ/2)T 

Q\ T 
(A8) 

Examrnatron of (A8) reveals that the underlrrltrng contract IS equivalent to a 
portfolro conslstrng of a long posltlon In the firm, a cash payment, and l!rrlting 

a call on y of the firm \rrth an exercise prrce equal to (I?-7B) 

u = erTyV-(l -y)B-erTC(yV, T, Q-y@ 

= e”yV-(I -y)f3-erT$( V, T, Y-B), (A9) 

where C( ) IS the Black-Scholes call optlon function 
If the process of preparrng and submlttlng a bid IS costless, then rn a com- 

petrtwe equrhbrlum, the value of the undewrltlng contract must be zero 53 

S’Smce the contract calls for the payment only at t*, to find the current value of the under- 
wrltmg contract does not requue dlscountmg 

531f thts were not the case, arbrtrage profits could be earned b> acqun-mg an underwrmng 
contract and esfabhshmg the abobe hedge 
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Therefore the bid which would represent a normal compensation for the risk 

he bears IS Imphcltly defined by the equation 54 

B-err&[,-C(V,T,f-B)] = 0 (A101 

The lirm generally receives less than the market value of the stock5” given the 
specification of the underwrItIng contract, If the equlhbrmm stock price at the 
offer date IS above the offer prlcc then the lnltlal purchaser of the issue receives 
‘rents’, he obtains the shares for less than the market value of the shares 
Therefore, If the offer price In the underwrltmg agreement represents a brndmg 
constraint to the underwriter, then In a perfect market underwriting must be a 
more expensive method of raising addItIonal capital than IS a rights issue 
Therefore, under these condltlons, undelwrltlng would not be employed 

The above analysis lmphcltly assumes that the terms of the underwrltmg 
contract represent a binding constraint to the underwriter, I e , if the securny 
price IS above the offer price, then the offer price presents a constraint to the 
underwriter and a pure profit opportunity to the potential Investor Hobiever, 
in a market \\lthout transactions costs, this could not be the case If the security 
price IS above the offer price there \LIII be excess demand for the Issue To the 
extent that the underwriter can, through the rattonrng process, extract those 
profits, they n111 accrue to the underwriter rather than to the Inma purchaser 
In this sltuatlon competltlon among underibrlters \\ould ensure that the profits 
were m fact garnered by the firm In that case the offer price presents no effective 

constraint and the competrtlve bid becomes simply 

(All) 

Therefore, If through tie-m sales or other means the ofler price In an under- 
writing agreement can be circumvented, then underwrltmg IS no more expensive 
a method of raising additIonal capital than a rights offering 

s4Th~s equation lmphcltly defines the bid because B appears twice m the equation The 
explicit solution for equlhbrlum bid can be. found by standard numerlcal analysis techniques 

““A sufficrent condrtron for the bid to be less than the market value of the shares IS that 
(1 - y) be less than erT Smcc T IS generally a matter of days. this condltlon should IX met 
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