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The Cross-Section of Expected Stock
Returns

EUGENE F. FAMA and XENNETH R. FRENCH"

ABSTRACT

Twao easily measured variables, size and book-to-market equity, combine to capture
the cross-sectional variation in average stock returns associated with market 8,
size, leverage, baok-to-market equity, and earnings-price ratios. Moreover, when the
tests allow for variation in # that is unrelated to size, the relation betwean market
B and average return is flat, even when { is the only explanatory variable.

THE ASSET-PRICING MODEL oF Sharpe (1964), Lintner (1965), and Black (1972)
has long shaped the way academics and practitioners think about average
returns and risk. The central prediction of the model is that the market
portfolio of invested wealth is mean-variance efficient in the sense of
Markowitz (1959). The efficiency of the market portfolio implies that (a)
expected returns on securities are a positive linear function of their market
8s (the slope in the regression of a security's return on the market’s return),
and (b} market fs suffice to describe the eross-section of expected returns.

There are several empirical contradictions of the Sharpe-Lintner-Black
{(SLB} model. The most prominent is the size effect of Banz (1981). He finds
that market equity, ME (a stock’s price times shares outstanding), adds to
the explanation of the cross-section of average returns provided by market
As. Average returns on small (low ME) stocks are too high given their g
estimates, and average returns on large stocks are too low.

Another contradiction of the SLB maodel is the positive relation between
leverage and average return documented by Bhandari {1988). It is plausible
that leverage is associated with risk and expected return, but in the SLB
model, leverage risk should be captured by market #. Bhandari finds, how-
ever, that leverage helps explain the cross-section of average stock returns in
tests that include size (ME) as well as 3.

Stattman (1980) and Rosenberg, Reid, and Lanstein (1985) find that aver-
age returns on U.S. stocks are positively related to the ratio of a firm’s book
value of common equity, BE, to its market value, ME. Chan, Hamaa, and
Lakonishok {1991} find that haok-to-market equity, BE /ME, also has a strong
role in explaining the cross-section of average returns on Japanese stocks.

*Graduate School of Business, University of Chicago, 1101 East 58th Street, Chicago, IL
60637. We acknowledge the helpful comments of David Booth, Nai-fu Chen, George Constan-
tinides, Wayne Ferson, Edward George, Camphell Harvey, Josef Lakonishok, Rex Sinquefield,
René Stulz, Mark Zmijeweski, and an anonymous referee. This research is supported by the
Natignal Science Foundation (Fama) and the Center for Research in Security Prices (French).
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Finally, Basu (1983) shows that earnings-price ratios (E/F) help explain
the cross-section of average returns on U.S. stocks in tests that also include
size and market 8. Ball (1978) argues that E/P is a catch-all proxy for
unnamed factors in expected returns; E/P is likely to be higher (prices are
lower relative to earnings) for stocks with higher risks and expected returns,
whatever the unnamed sources of risk.

Ball’s proxy argument for E /P might also apply to size (ME), leverage, and
book-to-market equity. All these variables can be regarded as different ways
to scale stock prices, to extract the information in prices about risk and
expected returns (Keim (1988)). Moreover, since E/P, ME, leverage, and
BE/ME are all scaled versions of price, it is reasonable to expect that some of
them are redundant ‘or deseribing average returns. Our goal is to evaluate
the joint roles of market 8, size, E/P, leverage, and book-to-market equity in
the cross-section of average returns on NYSE, AMEX, and NASDAQ stocks.

Black, Jensen, and Scholes (1972) and Fama and MacBeth (1973) find that,
as predicted by the SLB model, there is a positive simple relation between
average stock returns and 8 during the pre-1969 period. Like Reinganum
(1981) and Lakonishok and Shapiro (1986), we find that the relation between
$ and average return disappears during the more recent 19631990 period,
even when § is used alone to explain average returns. The appendix shows
that the simple relation between 8 and average return is also weak in the
50-year 1941-1990 period. In short, our tests do not support the most basic
prediction of the SLB model, that average stock returns are positively related
to market fa.

Unlike the simple relation between 8 and average return, the univariate
relations between average return and size, leverage, E /P, and book-to-market
equity are strong. In multivariate tests, the negative relation between size
and average return is rebust to the inclusion of other variables. The positive
relation between book-to-market equity and average return also persists in
competition with other variables. Moreover, although the size effect has
attracted more attention, hook-to-market equity has a consistently stronger
role in average returns. Our bottom-line results are: (a} # does not seem to
help explain the cross-section of average stock returns, and (b) the combina-
tion of size and book-to-market equity seems to absorb the roles of leverage
and E/P in average stock returns, at least during our 1963-1990 sample
period.

If assets are priced rationally, our results suggest that stock risks are
multidimensional. One dimension of risk is proxied by size, ME. Another
dimension of risk is proxied by BE/ME, the ratio of the book value of
common equity to its market value.

It is possible that the risk captured hy BE/ME is the relative distress
factor of Chan and Chen (1991). They postulate that the earning prospects of
firms are associated with a risk factor in returns. Firms that the market
judges to have poor prospects, signaled here by low stock prices and high
ratios of book-to-market equity, have higher expected stock returns (they are
penalized with higher costs of capital) than firms with strong prospects, It is
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also possible, however, that BE/ME just captures the unraveling (regression
toward the mean) of irrational market whims about the prospects of firms.

Whatever the underlying economic eauses, our main result is straightfor-
ward. Two easily measured variables, size (ME) and book-to-market equity
(BE/ME), provide a simple and powerful characterization of the cross-section
of average stock returns for the 1963-1990 period.

In the next section we discuss the data and our approach to estimating g.
Section II examines the relations between average return and 8 and between
average refurn and size. Section III examines the roles of E/P, leverage, and
book-to-market equity in average returns. In sections IV and V, we summa-
rize, interpret, and discuss applications of the results.

I. Preliminaries
A. Data

We use all nonfinancial firms in the intersection of (a} the NYSE, AMEX,
and NASDAQ return files from the Center for Research in Security Prices
(CRSP) and (b) the merged COMPUSTAT annual industrial files of income-
statement and balance-sheet data, also maintained by CRSP. We exclude
financial firms because the high leverage that is normal for these firms
probably does not have the same meaning as for nonfinancial firms, where
high leverage more likely indicates distress. The CRSP returns cover NYSE
and AMEX stocks until 1973 when NASDAQ returns also come on line. The
COMPUSTAT data are for 1962-1989. The 1962 start date reflects the fact
that book value of comman equity (COMPUSTAT item 80), is not generally
available prior to 1962, More important, COMPUSTAT data for earlier years
have a serious selection bias; the pre-1962 data are tilted toward big histori-
cally successful firms.

To ensure that the accounting variables are known before the returns they
are used to explain, we match the acecounting data for all fiscal yearends in
calendar year ¢ — 1 (1962-1989) with the returns for July of year ¢ to June of
t + 1. The 6-month {minimum) gap between fiscal yearend and the return
tests is conservative. Earlier work (e.g., Basu (1983)) often assumes that
accounting data are available within three months of fiscal yearends. Firms
are indeed required to file their 10-K reports with the SEC within 90 days of
their fiscal yearends, but an average 19.8% do not comply. In addition, more
than 40% of the December fiscal yearend firms that do comply with the
90-day rule file on Marech 31, and their reports are not made public until
April. (See Alford, Jones, and Zmijewski (1992).)

We use a firm’s market equity at the end of December of year ¢ — 1 to
compute its hook-to-market, leverage, and earnings-price ratios for £ — 1, and
we use its market equity for June of year ¢ to measure its size. Thus, ta be
included in the return tests for July of year ¢, a firm must have a CRSP stack
price for December of year ¢ — 1 and June of year ¢ It must alse have
monthly returns for at least 24 of the 60 months preceding July of year ¢ (for
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“pre-ranking” 8 estimates, discussed below). And the firm must have
COMPUSTAT data on total book assets (A), book equity (BE), and earn-
ings (E), for its fiscal year ending in (any month of) calendar year ¢t — 1.
Our use of December market equity in the E/P, BE/ME, and leverage
ratios is objectionable for firms that deo not have December fiscal yearends
because the accounting variable in the numerator of a ratio is not aligned
with the market value in the denaminator. Using ME at fiscal yearends is
also problematic; then part of the cross-sectional variation of a ratio for a
given year is due to market-wide variation in the ratio during the year. For
example, if there is a general fall in stock prices during the year, ratios
measured early in the year will tend to be lower than ratios measured later.
We can report, however, that the use of fiscal-yearend MEs, rather than
December MEs, in the accounting ratios has little impact on our return tests.
Finally, the tests mix firms with different fiscal yearends. Since we match
accounting data for all fiscal yearends in calendar year ¢ — 1 with returns for
July of ¢ to June of £+ 1, the gap between the accounting data and the
matching returns varies across firms. We have done the tests using the
smaller sample of firms with December fiscal yearends with similar results.

B. Estimating Market 3s

Our asset-pricing tests use the cross-sectional regression approach of Fama
and MacBeth (1973). Each month the cross-section of returns on stocks is
regressed on variables hypothesized to explain expected returns. The time-
geries means of the monthly regression slapes then provide standard tests of
whether different explanatory variables are on average priced.

Since size, E/P, leverage, and BE/ME are measured precisely for individ-
ual stocks, there is no reason to smear the information in these variables by
using portfolios in the Fama-MacBeth (FM) regressions. Most previous tests
use portfolios because estimates of market s are more precise for portfolios.
Qur approach is to estimate 8s for portfolios and then assign a portfolio’s 8 to
each stock in the portfolio. This allows us to use individual stocks in the FM
asset-pricing tests.

B.1. 8 Estimation: Details

In June of each year, all NYSE stocks on CRSP are sorted by size (ME)
to determine the NYSE decile breakpaints for ME. NYSE, AMEX, and
NASDAQ stocks that have the required CRSP-COMPUSTAT data are then
allocated to 10 size portfolios based on the NYSE breakpoints. (If we used
stocks from all three exchanges to determine the ME breakpoints, most
portfolios would include only small stocks after 1973, when NASDAQ stocks
are added to the sample.)

We form portfolios on size hecause of the evidence of Chan and Chen (1988)
and others that size produces a wide spread of average returns and @s. Chan
and Chen use only size portfolios. The problem this creates is that size and
the Bs of size portfolios are highly correlated (—0.988 in their data), so
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asset-pricing tests lack power to separate size from g effects in average
returns.

Ta allow for variation in 3 that is unrelated to size, we subdivide each size
decile inte 10 portfolios on the basis of pre-ranking f#s for individual stocks.
The pre-ranking Bs are estimated on 24 to 60 monthly returns (as available)
in the 5 years before July of year ¢t. We set the 8 breakpoints for each size
decile using only NYSE stocks that satisfy our COMPUSTAT-CRSP data
requirements for year ¢ — 1. Using NYSE stocks ensures that the 8 break-
points are not dominated after 1973 by the many small stocks on NASDAQ.
Setting 8 breakpoints with stocks that satisfy our COMPUSTAT-CRSP data
requirements guarantees that there are firms in each of the 100 size-8
portfolios.

After assigning firms to the size-8 portfolios in June, we calculate the
equal-weighted monthly returns on the portfolios for the next 12 months,
from July to June. In the end, we have post-ranking monthly returns for July
1963 to December 1990 on 100 portfolios formed on size and pre-ranking fs.
We then estimate @s using the full sample (330 months) of post-ranking
returns on each of the 100 portfolios, with the CRSP value-weighted portfolio
of NYSE, AMEX, and (after 1972) NASDAQ stocks used as the proxy for the
market. We have also estimated s using the value-weighted or the equal-
weighted portfolio of NYSE stocks as the proxy for the market. These fs
produce inferences on the role of 8 in average returns like those repoarted
below.

We estimate 8 as the sum of the slopes in the regression of the return on a
portfolio on the current and prior month’s market return. (An additional lead
and lag of the market have little effect on these sum @s.) The sum f8s are
meant to adjust for nonsynchronous trading (Dimson (1979)). Fowler and
Rorke (1983) show that sum @s are biased when the market return is
autocorrelated. The 1st- and 2nd-order autocorrelations of the monthly mar-
ket returns for July 1963 to December 1990 are 0.06 and — 0.05, both about 1
standard error from 0. If the Fowler-Rorke corrections are used, they lead to
trivial changes in the 8s. We stick with the simpler sum @s. Appendix Tahle
Al shows that using sum s produces large incereases in the 8s of the smallest
ME portfolios and small declines in the s of the largest ME portfolios.

Chan and Chen (1988) show that full-period 8 estimates for portfolios can
work well in tests of the SLB model, even if the true 8s of the portfolios vary
through time, if the variation in the 8s is proportional,

B8, — B, = k{8, - 8), (1)

where B 18 the true @ for portfolio j at time ¢, f3; is the mean of 8, acrass ¢,
and # 1s the mean of the 8,. The Appendix argues that (1) is a good
approximation for the variation through time in the true s of portfolios ()
formed on size and §. For diehard @ fans, sure to be skeptical of our results
on the weak role of § in average stock returns, we can also report that the
results stand up to robustness checks that use 5-year pre-ranking 8s, or
B-year post-ranking fs, instead of the full-period post-ranking 8s.
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We allocate the full-period post-ranking 8 of a size-8 portfolio to each stock
in the portfolio. These are the 8s that will be used in the Fama-MacBeth
cross-sectional regressions for individual stocks. We judge that the precision
of the full-period post-ranking portfolio gs, relative to the imprecise 8 esti-
mates that would be obtained for individual stocks, more than makes up for
the fact that true 8s are not the same for all stocks in a portfelic. And note
that assigning full-period portfolio 8s to stocks does not mean that a stock’s 4
is constant. A stock can move across portfolios with year-to-year changes in
the stock’s size (ME) and in the estimates of its 8 for the preceding 5 years.

B.2. 8 Estimates

Table I shows that forming portfolios on size and pre-ranking @s, rather
than on size alone, magnifies the range of full-period post-ranking gs. Sorted
on gize alone, the post-ranking 8s range from 1.44 for the smallest ME
portfolio to 0.92 for the largest. This spread of @s across the 10 size deciles is
smaller than the spread of postranking fs produced by the 8 sort of any size
decile. For example, the post-ranking 8s for the 10 portfolios in the smallest
size decile range from 1.05 to 1.79. Across all 100 size-8 portfolios, the
post-ranking fs range from 0.53 to 1.79, a spread 2.4 times the spread, 0.52,
obtained with size portfolios alone.

Two other facts about the 8s are important. First, in each size decile the
post-ranking fs closely reproduce the ordering of the preranking 8s. We
take this to be evidence that the pre-ranking @ sort captures the ordering of
true post-ranking As. (The appendix gives more evidence on this important
issue.) Second, the 8 sort is not a refined size sort. In any size decile, the
average values of In(ME) are similar across the g-sorted portfolios. Thus the
pre-ranking A sort achieves its goal. It produces strong variation in post-
ranking s that is unrelated to size. This is important in allowing our tests
to distinguish between § and size effects in average returns.

II. 3 and Size

The Sharpe-Lintner-Black (SLB) model plays an important role in the way
academics and practitioners think about risk and the relation between risk
and expected return. We show next that when common stock portfolios are
formed on size alone, there seems to be evidence for the model’s central
prediction: average return is positively related to 8. The 8s of size portfolios
are, however, almost perfectly correlated with size, so tests on size portfolios
are unable to disentangle 8 and size effects in average returns. Allowing for
variation in # that is unrelated to size breaks the logjam, but at the expense
of 8. Thus, when we subdivide size portfolios on the basis of pre-ranking 8s,
we find a strong relation between average return and size, but no relation
between average return and S.
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A. Informal Tests

Table II shows post-ranking average returns for July 1963 to December
1990 for portfolios formed from one-dimensional sorts of stocks on size or 8.
The portfolios are formed at the end of June each year and their equal-
weighted returns are calculated for the next 12 months. We use returns for
July to June to match the returns in later tests that use the accounting data.
When we sort on just size or b-year pre-ranking As, we form 12 portfolios.
The middle 8 cover deciles of size or 3. The 4 extreme portfolios (1A, 1B, 104,
and 10B} split the bottom and top deciles in half.

Table II shows that when portfolios are formed on size alone, we ohserve
the familiar strong negative relation between size and average return (Banz
{1981)), and a strong positive relation between average return and 8. Aver-
age returns fall from 1.64% per month for the smallest ME portfolio to 0.30%
for the largest. Post-ranking s also decline across the 12 size portfolios, from
1.44 for portfolio 1A to 0.90 for portfolio 10B. Thus, a simple size sort seems
to support the SLB prediction of a positive relation between 8 and average
return. But the evidence is muddied by the tight relation between size and
the 8= of size portfolios.

The portfolios formed on the basis of the ranked market s of stocks in
Table II produce a wider range of 8s (from 0.81 for portfolio 1A to 1.73 for
10B) than the portfolios formed on size. Unlike the size portfolios, the
8-sorted portfolios do not support the SLB model. There is little spread in
average returns across the 8 portfolios, and there is no obvious relation
between S and average returns. For example, although the two extreme
portfolios, 1A and 10B, have much different fs, they have nearly identical
average returns {1.20% and 1.18% per month). These results for 1963-1990
confirm Reinganum'’s (1981) evidence that for 8-sorted portfolios, there is no
relation between average return and 8 during the 1964-1979 period.

The 100 portfolios formed on size and then pre-ranking 8 in Table I clarify
the contradictory evidence on the relation between 8 and average return
produced by portfolios formed on size or 8 alone. Specifically, the two-pass
sort gives a clearer picture of the separate roles of size and A in average
returns, Contrary to the central prediction of the SLB model, the second-pass
A sort produces little variation in average returns. Although the post-ranking
As in Table I increase strongly in each size decile, average returns are flat or
show a slight tendency to decline. In contrast, within the columns of the
average return and 8 matrices of Table I, average returns and Ss decrease
with increasing size.

The two-pass sort on size and 8 in Table I says that variation in 8 that is
tied to size is positively related to average return, but variation in B
unrelated to size is not compensated in the average returns of 1963-1990.
The proper inference seems to be that there is a relation hetween size and
average return, but controlling for size, there iz no relation between g and
average return. The regressions that follow confirm this conclusion, and they
produce another that is stronger. The regressions show that when one allows
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for variation in 8 that is unrelated to size, the relation between § and
average return is flat, even when § is the only explanatory variable.

B. Fama-MacBeth Regressions

Tahle III shows time-series averages of the slopes from the month-by-month
Fama-MacBeth (FM) regressions of the cross-section of stack returns on size,
8, and the other variables (leverage, E /P, and bock-to-market equity) used to
explain average returns. The average slopes provide standard FM tests for
determining which explanatory variables on average have non-zero expected
premiums during the July 1963 to December 1990 period.

Like the average returns in Tables I and II, the regressions in Table III say
that size, In{ME), helps explain the cross-section of average stock returns.
The average slope from the monthly regressions of returns on size alone is
~0.15%, with a ¢-statistic of —2.58. This reliable negative relation persists
no matter which other explanatory variables are in the regressions; the
average slopes on In(ME) are always close to or more than 2 standard errors
from 0. The size effect (smaller stocks have higher average returns) is thus
robust in the 1963-1990 returns on NYSE, AMEX, and NASDAQ stocks.

In contrast to the consistent explanatory power of size, the FM regressions
show that market # does not help explain average stock returns for
1963-1990. In a shot straight at the heart of the SLB model, the average
slope from the regressions of returns on § alone in Table 1II is 0.15% per
month and only 0.46 standard errors from 0. In the regressions of returns on
size and (3, size has explanatory power (an average slope —3.41 standard
errors from 0), but the average slope for 8 is negative and only 1.21 standard
errors from 0. Lakonishok and Shapiro (1986) get similar results for NYSE
stocks for 1962-1981. We can also report that 8 shows no power to explain
average returns (the average slopes are typically less than 1 standard error
from Q) in FM regressions that use various combinations of § with size,
book-to-market equity, leverage, and E/P.

C. Can B Be Saved?

What explains the poor results for 8? One possibility is that other explana-
tory variables are correlated with true (s, and this obscures the relation
between average returns and measured fAs. But this line of attack cannot
explain why 8 has no power when used alone to explain average returns.
Moreover, leverage, bock-to-market equity, and E/P do not seem to be good
proxies for 5. The averages of the monthly cross-sectional correlations be-

tween 3 and the values of these variables for individual stocks are all within
0.15 of 0.

Another hypothesis is that, as predicted by the SLB model, there is a
positive relation between 3 and average return, but the relation is obscured
by noise in the 3 estimates. However, our full-period post-ranking fs do not
seem to be imprecise. Most of the standard errors of the 8s (not shown) are
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Table ITI

Average Slopes (¢-Statistics) from Month-by-Month Regressions of
Stock Returns on 8, Size, Book-to-Market Equity, Leverage, and E /P:
July 1963 to December 1990
Stocks are assigned the post-ranking £ of the size-8 portfolio they are in at the end of June of
year ¢ (Table I). BE is the book value of comman equity plus balance-sheet deferred taxes, A is
total book assets, and E is earnings (income hefore extraordinayry items, plus income-statement
deferred taxes, minus preferred dividends). BE, A, and E are for each firm's latest fiscal year
ending in calendar year ¢ — 1. The aceounting ratios are measured using market equity ME in
December of year ¢ — 1. Firm size In(ME} is measured in June of year ¢. In the regressions, these
values of the explanatory variables for individual stocks are matehed with CRSP returns for the
months from July of year ¢ to June of year ¢ + 1. The gap between the accounting data and the
returns ensures that the accounting data are available prior to the veturns. If earnings are
positive, B(+)/P is the ratio of total earnings to market equity and E/P dummy is 0. If earnings

are negative, E(+}/P is 0 and E/P dummy is 1.
The average slope is the time-series average of the monthly regression slopes for July 1963 to
December 1990, and the t-statistje is the average slope divided by its time-series standard error.
On average, there are 2267 stocks in the monthly regressions. To avoid giving extreme
observations heavy weight in the regressions, the smallest and largest 0.5% of the ohservations
on E(+}/F', BE/ME, A/ME, and A/BE are set equal to the next layrgest or smallest values of the
ratigs {the 0.005 and 0.995 fractiles). This has no effect on inferences.

E/P
8 In(ME) In(BE/ME)  In(A/ME)  In(A/BE) Dummy  E(+)/P
0.15
(0.48)
-0.15
(-2.58)
—0.37 —-0.17
(-1.21)  (~3.41)
0.50
5.71)
0.50 -0.57
(5.69) (—5.34)
0.57 472
(2.28) (4.57)
—0.11 0.35
{—1.99) (4.44)
011 0.45 -0.50
(—2.06) (4.32) (—4.56)
-0.16 0.06 2.99
(- 3.06) , {0.38) (3.04)
-0.13 0.33 -0.14 0.87
(~2.47) (4.46) (-0.90) (1.23)
~0.13 0.32 -0.46 -0.08 1.15

(—2.47) (4.28) (—4.45) (~0.56) (1.57)
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0.05 or less, only 1 is greater than 0.1, and the standard errors are small
relative to the range of the g8s (0.53 to 1.79),

The B-sorted portfolios in Tables I and II also provide strong evidence
against the S-measurement-error story. When portfolios are formed on pre-
ranking fs alone (Table II), the postranking @s for the portfolios almost
perfectly reproduce the ordering of the preranking #s. Only the 8 for
portfolio 1B is out of line, and only by 0.02. Similarly, when portfolios are
formed on size and then preranking s (Table I), the post-ranking 8s in each
size decile closely reproduce the ordering of the pre-ranking fs.

The correspondence between the ordering of the pre-ranking and post-
ranking fBs for the g-sorted portfolios in Tables I and II is evidence that the
post-ranking (s are informative about the ordering of the true Bs. The
problem for the SLB model is that there is no similar ordering in the average
returns on the S-sorted portfolios. Whether one looks at portfolios sorted on 8
alone (Table II) or on size and then § (Table I), average returns are flat
(Table II) or decline slightly (Table I) as the post-ranking fs increase.

Our evidence on the robustness of the size effect and the ahsence of a
relation between § and average return is so cantrary to the SLB model that it
behooves us to examine whether the results are special to 1963-1990. The
appendix shows that NYSE returns for 1941-1990 behave like the NYSE,
AMEX, and NASDAQ returns for 1963-1990; there is a reliable size effect
aver the full 50-year period, but little relation between 8 and average return.
Interestingly, there is a reliable simple relation between 8 and average
return during the 1941-1965 period. These 25 years are a major part of the
samples in the early studies of the SLB model of Black, Jensen, and Schaoles
(1972) and Fama and MacBeth (1973). Even for the 1941-1965 period,
however, the relation between § and average return disappears when we
control for size,

ITII. Book-to-Market Equity, E/P, and Leverage

Tables I to III say that there is a strong relation between the average
returns on stocks and size, but there is no reliahle relation between average
returns and 3. In this section we show that there is also a strong cross-
sectional relation between average returns and book-to-market equity. If
anything, this book-to-market effect is more powerful than the size effect. We
also find that the combination of size and book-to-market equity absorbs the
apparent roles of leverage and E/P in average stock returns.

A, Average Returns

Table IV shows average returns for July 1963 to December 1980 for
portfolios formed on ranked values of hook-to-market equity (BE/ME) or
earnings-price ratio (E/F). The BE/ME and E/P portfolios in Table IV are
formed in the same general way (one-dimensional yearly sorts) as the size
and B portfolios in Table II. (See the tables for details.)
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The relation between average return and E/P has a familiar U-shape (e.g.,
Jaffe, Keim, and Westerfield (1989) for U.S. data, and Chan, Hamao, and
Lakonishok (1991) for Japan). Average returns decline from 1.46% per
month for the negative E/P portfolio ta 0.93% for the firms in portfolio 1B
that have low but positive E/P. Average returns then increase monotoni-
cally, reaching 1.72% per month for the highest E/P portfolio.

The more striking evidence in Table IV is the strong positive relation
between average return and book-to-market equity. Average returns rise
from 0.30% for the lowest BE/ME portfolio to 1.83% for the highest, a
difference of 1.53% per month, This spread is twice as large as the difference
of 0.74% between the average monthly returns on the smallest and largest
gize portfolios in Table II. Note also that the strong relation between book-to-
market equity and average return is unlikely to be a 8 effect in disguise;
Table IV shows that post-ranking market 8s vary little across portfolios
formed on ranked values of BE/ME.

On average, only about 50 (out of 2317) firms per year have negative book
equity, BE. The negative BE firms are mostly concentrated in the last 14
years of the sample, 1976-1989, and we do not include them in the tests. We
can report, however, that average returns for negative BE firms are high,
like the average returns of high BE/ME firms. Negative BE (which results
from persistently negative earnings) and high BE/ME (which typically means
that steck prices have fallen) are hoth signals of poor earning prospects. The
similar average returns of negative and high BE/ME firms are thus consist-
ent with the hypothesis that book-to-market equity captures cross-sectional
variation in average returns that is related to relative distress.

B. Fama-MacBeth Regressions
B.1 BE/ME

The FM regressions in Table III ¢onfirm the importance of book-to-market
equity in explaining the cross-section of average stock returns. The average
slope from the monthly regressions of returns on In(BE/ME) alone is 0.50%,
with a tstatistic of 5.71. This bhook-to-market relation is stronger than the
size effect, which produces a #-statistic of — 2.58 in the regressions of returns
on In(ME) alone. But book-to-market equity does not replace size in explain-
ing average returns. When hoth In{ME) and in(BE/ME) are included in the
regressions, the average size slope is still —1.99 standard errors from 0, the
book-to-market slope is an impressive 4.44 standard errors from 0.

B.2. Leverage

The FM regressions that explain returns with leverage variabhles provide
interesting insight info the relation between book-to-market equity and
average return. We use two leverage variables, the ratio of book assets to
market equity, A/ME, and the ratio of book assets to book equity, A/BE. We
interpret A/ME as a measure of market leverage, while A/BE is a measure
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of bock leverage. The regressions use the natural logs of the leverage ratios,
In(A/ME) and In(A/BE), because preliminary tests indicated that logs are a
goed functional form for capturing leverage effects in average returns. Using
logs also leads to a simple interpretation of the relation between the roles of
leverage and book-to-market equity in average returns.

The FM regressions of returns on the leverage variables (Table I1I) pose a
bit of a puzzle. The two leverage variables are related to average returns, but
with opposite signs. As in Bhandari (1988), higher market leverage is
associated with higher average returns; the average slopes for In(A/ME} are
always positive and more than 4 standard errors from 0. But higher book
leverage is associated with lower average returns; the average slopes for
In(A/BE) are always negative and more than 4 standard errors from 0.

The puzzle of the opposite slopes on In(A/ME) and In(A/BE) has a simple
solution. The average slopes for the two leverage variables are opposite in
sigh but close in absolute value, e.g., 0.50 and ~0.57. Thus it is the
difference between market and hook leverage that helps explain average
returns. But the difference between market and bock leverage is hook-to-
market equity, ln{(BE/ME) = In(A/ME) — In(A/BE). Table ITI shows that the
average book-to-market slopes in the FM regressions are indeed close in
absolute value to the slopes for the two leverage variables.

The close links between the leverage and book-to-market results suggest
that there are two equivalent ways to interpret the book-to-market effect in
average returns. A high ratio of book equity to market equity (a low stock
price relative to book value) says that the market judges the prospects of a
firm to be poor relative to firms with low BE/ME. Thus BE /ME may capture
the relative-distress effect postulated by Chan and Chen (1991). A high
book-to-market ratio also says that a firm's market leverage is high relative
to its book leverage; the firm has a large amount of market-imposed leverage
because the market judges that its prospects are poor and discounts its stock
price relative to book value. In short, our tests suggest that the relative-
distress effect, captured hy BE/ME, can also be interpreted as an involuntary
leverage effect, which is captured by the difference between A/ME and
A/BE.

B.3. E/P

Ball (1978) posits that the earnings-price ratio is a catch-all for omitted
risk factors in expected returns. If current earnings proxy for expected future
earnings, highrisk stocks with high expected returns will have low prices
relative to their earnings. Thus, E/P should be related to expected returns,
whatever the omitted sources of risk. This argument only makes sense,
however, for firms with positive earnings. When current earnings are nega-
tive, they are not a proxy for the earnings forecasts embedded in the stock
price, and E/P is not a proxy for expected returns. Thus, the slope for E/P in
the FM regressions is based on positive values; we use a dummy variable for
E/P when earnings are negative,
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The U-shaped relation between average return and E /P observed in Table
IV is also apparent when the E/P variables are used alone in the FM
regressions in Table III. The average slope on the E/P dummy variable
(0.57% per month, 2.28 standard errors from 0) confirms that firms with
negative earnings have higher average returns. The average slape for stocks
with positive E /P (4.72% per month, 4.57 standard errors from 0) shows that
average returns increase with E/P when it is positive.

Adding size to the regressions kills the explanatory power of the E/P
dummy. Thus the high average returns of negative E/P stocks are better
captured by their size, which Table IV says is on average small. Adding both
gize and book-to-market equity to the E/P regressions kills the E/P dummy
and lowers the average slope on E /P from 4.72 to 0.87 (¢ = 1.23). In contrast,
the average slopes for In{ME) and In(BE/ME) in the regressions that include
E /P are similar to those in the regressions that explain average returns with
only size and book-to-market equity. The results suggest that most of the
relation between (positive) E/P and average return is due to the positive
correlation between E/P and In(BE /ME), illustrated in Table IV; firms with
high E/P tend to have high book-to-market equity ratios.

IV. A Parsimonious Model for Average Returns

The results to here are easily summarized:

(1) When we allow for variation in f that is unrelated to size, there is no
reliable relation between 8 and average return.

(2) The opposite roles of market leverage and book leverage in average
returns are captured well by book-to-market equity.

(3) The relation hetween E/P and average return seems to be ahsorbed by
the combination of size and bhook-to-market equity.

In a nutshell, market 8 seems to have no role in explaining the average
returns on NYSE, AMEX, and NASDAQ stocks for 1963-1990, while size
and book-to-market equity capture the cross-sectional variation in average
stock returns that is related to leverage and E/P.

A. Average Returns, Size and Book-to-Market Eqguity

The average return matrix in Table V gives a simple picture of the
two-dimensional variation in average returns that results when the 10 size
deciles are each subdivided into 10 portfolios based on ranked values of
BE/ME for individual stocks. Within a size decile (across a row of the
average return matrix), returns typically increase strongly with BE /ME: on
average, the returns on the lowest and highest BE/ME portfolios in a size
decile differ by 0.99% (1.63% — 0.64%) per month. Similarly, locking down
the columns of the average return matrix shows that there is a neg-
ative relation between average return and size: on average, the spread of
returns across the size portfolios in a BE/ME group is 0.58% per manth. The
average return matrix gives life to the conclusion from the regressions that,
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Table V

Average Monthly Returns on Portfolios Formed on Size and
Book-to-Market Equity; Stocks Sorted by ME (Down) and then
BE/ME (Across): July 1963 to December 1990
In June of each year ¢, the NYSE, AMEX, and NASDAQ stocks that meet the CRSP-
COMPUSTAT data requirements are allocated to 10 size portfolios using the NYSE size (ME)
breakpoints. The NYSE, AMEX, and NASDAQ stocks in each size decile are then sorted
inta 10 BE/ME portfolios using the book-to-market ratios for year ¢ — 1. BE/ME is the book
value of common equity plus balance-sheet deferred taxes for fiscal year t — 1, over market
equity for Decemher of year £ — 1. The equal-weighted monthly portfolio returns are then

caleulated for July of year ¢ to June of year ¢ + 1.

Average moanthly return is the time-series average of the monthly equal-weighted portfolio
returns {in percent).

The All column shows average returns for equal-weighted size decile portfolios. The All row
shows average returns for equal-weighted portfolios of the stocks in each BE/ME group,

Boak-to-Market Portfolios

All Low 2 3 4 3 6 7 3 9 High
All 1.23 964 098 106 117 124 1.26 139 140 150 1.63
Small-ME 1.47 070 1.14 1.20 143 156 151 170 171 182 1.92
ME-2 1.22 043 105 096 1184 133 119 158 128 143 199
ME.3 122 056 083 123 095 136 130 130 140 154 160
ME-4 1.19 03 072 106 136 113 121 134 15% 151 147
ME-5 1.24 088 065 108 147 113 143 144 126 152 1.49
ME-& 1.1a 0570 0928 114 123 084 127 119 119 124 1.50
ME-7 1.07 095 100 0% 083 09% 113 099 1168 1.10 L.47
ME-8 1.08 066 113 091 0% 099 101 115 105 129 155
ME-9 0.95 044 08% 092 1.00 105 083 082 111 104 1.22

Large-ME  0.89 993 0388 0384 071 079 083 081 4096 097 1.18

contrelling for size, book-to-market equity captures strong variation in aver-
age returns, and controlling for book-to-market equity leaves a size effect in
average returns.

B. The Interaction between Size and Book-to-Market Equity

The average of the monthly correlations between the cross-sections of
In(ME) and In(BE/ME) for individual stocks is —0.26. The negative correla-
tion is also apparent in the average values of In{ME) and In{BE/ME) for the
portfolios sorted on ME or BE/ME in Tables II and IV. Thus, firms with low
market equity are more likely to have poor prospects, resulting in low stock
prices and high book-to-market equity. Conversely, large stocks are more
likely to be firms with stronger prospects, higher stock prices, lower hook-to-
market equity, and lower average stock returns.

The correlation between size and book-to-market equity affects the regres-
sions in Table III, Including In(BE /ME) moves the average slope on In(ME)
from —0.15 (¢ = —2.58) in the vnivariate regressions to —0.11 (¢ = —1.99)
in the bivariate regressions. Similarly, including In(ME} in the regressions
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lowers the average slope on In(BE /ME) from 0.50 to 0.35 (still a healthy 4.44
standard errors from 0). Thus, part of the size effect in the simple regressions
is due to the fact that small ME stocks are more likely to have high
book-to-market ratios, and part of the simple hook-to-market effect is due to
the fact that high BE/ME stocks tend to be small (they have low ME).

We should not, however, exaggerate the links between size and book-to-
market equity. The correlation (—0.26) between In(ME) and In(BE/ME) is
not extreme, and the average slopes in the bivariate regressions in Table IIT
show that In(ME} and In(BE /ME} are both needed to explain the cross-section
of average returns. Finally, the 10 x 10 average return matrix in Table V
provides concrete evidence that, (a) controlling for size, book-to-market equity
captures substantial variation in the cross-section of average returns, and (h)
within BE /ME groups average returns are related to size.

C. Subperiod Averages of the FM Siopes

The message from the average FM slopes for 1963-1990 (Table III} is that
size on average has a negative premium in the cross-section of stock returns,
bock-to-market equity has a positive premium, and the average premium for
market 8 is essentially 0. Table VI shows the average FM slapes for two
roughly equal subperiods (July 1963-December 1976 and January 1977-
December 1990) from two regressions: (a) the cross-section of stock returns on
size, In(ME), and book-to-market equity, In(BE/ME), and (b) returns on f,
In(ME), and In(BE/ME). For perspective, average returns on the value-
weighted and equal-weighted (VW and EW) partfolios of NYSE stocks are
also shown.

In FM regressions, the intercept is the return on a standard partfolio (the
weights on stocks sum to 1) in which the weighted averages of the explana-
tory variables are 0 (Fama (1976), chapter 9). In our tests, the intercept is
weighted toward small stocks (ME is in millions of dollars so In(ME) = 0
implies ME = $1 million) and toward stocks with relatively high hook-to-
market ratios (Table IV says that In(BE/ME) is negative for the typical firm,
so In(BE/ME) = 0 is toward the high end of the sample ratios). Thus it is not
surprising that the average intercepts are always large relative to their
standard errors and relative to the returns on the NYSE VW and EW
portfolios.

Like the averall period, the subperiods do not offer much hape that the
average premium for @ is economically important. The average FM slope for
3 is only slightly positive for 1963-1976 (0.10% per month, ¢ = 0.25), and it
is negative for 1977-1990 (—0.44% per month, ¢t = —1.17). There is a hint
that the size effect is weaker in the 1977-1990 period, but inferences ahout
the average size slopes for the subperiods lack power.

Unlike the size effect, the relation between book-to-market equity and
average return is so strong that it shows up reliably in both the 1963-1976
and the 1977-1990 subperiods. The average slopes for In(BE/ME} are all
more than 2.95 standard errors from 0, and the average slapes for the
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Table VI

Subperiod Average Monthly Returns on the NYSE
Equal-Weighted and Value-Weighted Portfolios and Subperiod
Means of the Intereepts and Slopes from the Monthly FM
Cross-Sectional Regressions of Returns on (a) Size In(ME)) and
Book-to-Market Equity In(BE /ME)), and (b) 3, In(ME), and
In(BE /ME)

Mean. is the time-series mean of a2 monthly return, Std is its time-series standard deviation, and
#{Mn) is Mean divided by its time-series standard error.

7/63-12/90 (330 Mos.} 7/63-12/76 (162 Mos.) 1/77-12/90 (168 Mas.}
Variable Mean. Std t{Mn) Mean Std {Mn) Mean. Std t(Mn)

NYSE Value-Weighted (VW) and Equal-Weighted (EW) Partfolic Returns

VW 0.81 447 3.27 0.56 4.28 1.67 1.04 4.66 2.89
EW 097 549 3.1% 0.77 570 1.72 1.15 528 2.82

R, =a+ byIn(ME,,) + by, In(BE/ME ) + ¢;,

a 1.77 8.51 3.77 1.86 10.10 2.33 1.69 6.67 3.27
b, -0.11 1.02 -199 -016 1.25 -162 -0407 073 -1.16
by 0.356 1.43 4.43 0.36 1.53 2.96 0.35 1.37 3.30
R,=2a+b,B8,+ by, In(ME,) + by, In(BE/ME,)) + ¢,
a 207 895 8.55 1.73 6.22 .54 240 525 5.92
by -0.17 512 -0.62 Q.10 5.33 0.25 044 491 117
by -0.12 089 -252 013 103 -191 -040% 074 -164
by 033 124 4.80 0.34 1.36 3.17 031 114 3.67

subperiods (0.36 and 0.35) are close to the average slope (0.35) for the overall
period. The subperiod results thus support the conclusion that, among the
variables considered here, book-to-market equity is consistently the most
powerful for explaining the cross-section of average stock returns.

Finally, Roll (1983) and Keim (1983} show that the size effect is stronger in
January. We have examined the monthly slopes from the FM regressions in
Table VI for evidence of a January seasonal in the relation between book-to-
market equity and average return. The average January slopes for In(BE /ME})
are about twice those for February to December. Unlike the size effect,
however, the strong relation between book-to-market equity and average
return is not special to January. The average monthly February-to-December
slopes for In(BE /ME) are about 4 standard errors from 0, and they are close
to (within 0.05 of) the average slopes for the whole year. Thus, there is a
January seasonal in the book-to-market equity effect, but the positive rela-
tion between BE/ME and average return is strong throughout the year.

D. 3 and the Market Factor: Caveats

Some caveats about the negative evidence on the role of 8 in average
returns are in order. The average premiums for @, size, and book-to-market
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equity depend on the definitions of the variables used in the regressions. For
example, suppose we replace hook-to-market equity (In(BE/ME)) with book
equity (In(BE)). As long as size (In(ME)) is also in the regression, this change
will not affect the intercept, the fitted values or the R?. But the change, in
variables increases the average slope (and the t-statistic) on In{ME). In other
words, it increases the risk premium associated with size. Other redefinitions
of the 8, size, and book-to-market variables will produce different regression
slopes and perhaps different inferences about average premiums, including
possible resuscitation of a role for 8. And, of course, at the moment, we have
no theoretical basis for choosing among different versions of the variables.

Moreover, the tests here are restricted to stocks. It is possible that includ-
ing other assets will change the inferences about the average premiums for 3,
size, and book-to-market equity. For example, the large average intercepts
for the FM regressions in Tahle VI suggest that the regressions will not do a
good job on Treasury bhills, which have low average returns and are likely to
have small loadings on the underlying market, size, and hook-to-market
factors in returns. Extending the tests to bills and other honds may well
change our inferences about average risk premiums, including the revival of
a role for market 3.

We emphasize, however, that different approaches to the tests are not
likely to revive the Sharpe-Lintner-Black model. Resuscitation of the SLB
model requires that a better proxy for the market portfolio (a) overturns our
evidence that the simple relation between # and average stock returns is flat
and (b) leaves 3 as the only variable relevant for explaining average returns.
Such results seem unlikely, given Stambaugh’s (1982) evidence that tests of
the SLB model do not seem to be sensitive to the choice of a market proxy.
Thus, if there is a role for 8 in average returns, it is likely to be found in a
multi-factor model that transforms the flat simple relation between average
return and g into a positively sloped conditional relation.

V. Conclusions and Implications

The Sharpe-Lintner-Black model has long shaped the way academics and
practitioners think about average return and risk. Black, Jensen, and
Scholes (1972) and Fama and MacBeth (1973) find that, as predicted by the
mode], there is a positive simple relation between average return and market
8 during the early years (1926-1968) of the CRSP NYSE returns file. Like
Reinganum (1981) and Lakonishok and Shapire (1986), we find that this
simple relation hetween # and average return disappears during the more
recent 1963-1990 period. The appendix that follows shows that the relation
between # and average return is also weak in the last half century
(1941-1990) of returns on NYSE stocks. In short, our tests do not support the
central prediction of the SLB model, that average stock returns are positively
related to market 3.

Banz (1981) documents a strong negative relation between average return
and firm size. Bhandari (1988} finds that average return is positively related
to leverage, and Basu (1983) finds a positive relation between average return
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and E/P. Stattman (1980) and Rosenberg, Reid, and Lanstein (1985) docu-
ment a positive relation between average return and book-to-market equity
for U.8. stocks, and Chan, Hamao, and Lakonishok (1992) find that BE/ME
is also a powerful variable for explaining average returns on Japanese
stocks.

Variables like size, E/P, leverage, and book-to-market equity are all scaled
versions of a firm’s stock price. They can be regarded as different ways of
extracting information from stock prices about the cross-section of expected
stock. returns (Ball (1978); Keim (1988)). Since all these variables are scaled
versions of price, it is reasonable to expect that some of them are redundant
for explaining average returns. Qur main result is that for the .1963-1990
period, size and book-to-market equity capture the cross-sectional variation in
average stock returns associated with size, E/P, book-to-market equity, and
leverage.

A. Rational Asset-Pricing Stories

Are our results consistent with asset-pricing theory? Since the FM inter-
cept is constrained to be the same for all stocks, FM regressions always
impose a linear factor structure on returns and expected returns that is
consistent with the multifactor asset-pricing models of Merton (1973) and
Ross (1976). Thus our tests impose a rational asset-pricing framework on the
relation between average return and size and bhook-to-market equity.

Even if our results are consistent with asset-pricing theory, they are not
economically satisfying. What is the economic explanation for the roles of
size and book-to-market equity in average returns? We suggest several paths
of inqutry.

(a) The intercepts and slopes in the monthly FM regressions of returns on
In(ME) and In(BE/ME) are returns on portfolios that mimic the under-
lying common risk factors in returns proxied by size and book-to-market
equity (Fama (1976), chapter 9). Examining the relations between the
returns on these portfolios and economic variables that measure varia-
tion in business conditions might help expose the nature of the eco-
nomie risks captured by size and book-to-market equity.

(h) Chan, Chen, and Hsieh (1985) argue that the relation between size and
average return proxies for a more fundamental relation between ex-
pected returns and economic risk factors. Their most powerful factor in
explaining the size effect is the difference between the monthly returns
on low- and high-grade corporate bonds, which in principle captures a
kind of default risk in returns that is priced. It would be interesting to
test whether loadings on this or other economic factors, such as those of
Chen, Roll, and Ross (1986), can explain the roles of size and hook-to-
market equity in our tests.

(¢} In a similar vein, Chan and Chen (1991) argue that the relation
between size and average return is a relativeprospects effect. The
earning prospects of distressed firms are more sensitive to economic
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conditions. This results in a distress factor in returns that is priced in
expected returns. Chan and Chen construct two mimicking portfolios
for the distress factor, based on dividend changes and leverage. It
would he interesting to check whether loadings on their distress factors
absorb the size and book-to-market equity effects in average returns
that are documented here.

(d) In fact, if stock prices are rational, BE/ME, the ratio of the book value
of a stock to the market’s assessment of its value, should be a direct
indicator of the relative prospects of firms. For example, we expect that
high BE/ME firms have low earnings on assets relative to low BE/ME
firms. Our work (in progress) suggests that there is indeed a clean
separation between high and low BE/ME firms on various measures of
economic fundamentals. Low BE/ME firms are persistently strong
performers, while the economic performance of high BE/ME firms is
persistently weak.

B. Irrational Asset-Pricing Stories

The discussion above assumes that the asset-pricing effects captured by
size and book-to-market equity are rational. For BE/ME, our most powerful
expected-return variable, there is an obvious alternative. The cross-section of
bock-to-market ratios might result from market overreaction to the relative
prospects of firms. If overreaction tends to be corrected, BE/ME will predict
the eross-section of stock returns.

Simple tests do not confirm that the size and book-to-market effects in
average returns are due to market overreaction, at least of the type posited
by DeBondt and Thaler (1985). One overreaction measure used by DeBondt
and Thaler is a stock’s most recent 3-year return. Their overreaction story
predicts that 3-year losers have strong post-ranking returns relative to 3-year
winners. In FM regressions (not shown) for individual stocks, the 3-year
lagged return shows no power even when used alone to explain average
returns. The univariate average slope for the lagged return is negative, — 6
basis points per month, but less than 0.5 standard errors from 0.

C. Applications

Our main result is that two easily measured variables, size and book-to-
market equity, seem to describe the cross-section of average stock returns.
Prescriptions for using this evidence depend on (a) whether it will persist,
and (b) whether it results from rational or irrational asset-pricing.

It is possible that, by chance, size and hook-to-market equity happen to
describe the cross-section of average returns in our sample, but they were and
are unrelated to expected returns. We put little weight on this possibility,
especially for hook-to-market equity. First, although BE/ME has long been
touted as a measure of the return prospects of stocks, there is no evidence
that its explanatory power deteriorates through time. The 1963-1990 rela-
tion between BE/ME and average return is strong, and remarkably similar
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for the 1963-1976 and 1977-1990 subperiods. Second, our preliminary work
on economic fundamentals suggests that high-BE /ME firms tend to be persis-
tently poor earners relative to low-BE/ME firms. Similarly, small firms have
a long period of poor earnings during the 1980s not shared with big firms.
The systematic patterns in fundamentals give us some hope that size and
book-to-market equity proxy for risk factors in returns, related to relative
earning prospects, that are rationally priced in expected returns.

If our results are more than chance, they have practical implications for
portfolio formation and performance evaluation by investors whose primary
concern is long-term average returns. If asset-pricing is rational, size and
BE/ME must proxy for risk. Our results then imply that the performance of
managed portfolios {e.g., pension funds and mutual funds) can be evaluated
by comparing their average returns with the average returns of benchmark
portfolios with similar size and BE/ME characteristics. Likewise, the ex-
pected returns for different portfolio strategies can be estimated from the
historical average returns of portfolios with matching size and BE/ME
properties. .

If asset-pricing is irrational and size and BE/ME do not proxy for risk, cur
results might still be used to evaluate portfolio performance and measure the
expected returns from alternative investment strategies. If stock prices are
irrational, however, the likely persistence of the results is more suspect.

Appendix
Size Versus g8: 1941-1990

Qur results on the absence of a relation bhetween 8 and average stock
returns for 1963-1990 are so contrary to the tests of the Sharpe-Lintner-Black
model by Black, Jensen, and Scholes (1972), Fama and MacBeth (1973), and
(more recently) Chan and Chen (1988), that further tests are appropriate. We
examine the roles of size and 8 in the average returns on NYSE stocks for
the half-century 1941-1990, the longest available period that aveids the high
volatility of returns in the Great Depression. We do not include the account-
ing vartables in the tests because of the strong selection bias (toward success-
ful firms) in the COMPUSTAT data prior to 1962.

We first replicate the results of Chan and Chen (1988). Like them, we find
that when portfolios are formed on size alone, there are strong relations
between average return and either size or 8; average return increases with g
and decreases with size. For size portfolios, however, size (In(ME)) and g are
almost perfectly correlated (—0.98), so it is difficult to distinguish between
the roles of size and 3 in average returns,

One way to generate strong variation in 8 that is unrelated to size is to
form portfolios on size and then on 3. As in Tables I to III, we find that the
resulting independent variation in § just about washes out the positive
simple relation between average return and § ohserved when portfolios are
formed on size alone. The results for NYSE stocks for 1941-1990 are thus
much like those for NYSE, AMEX, and NASDAQ stocks for 1963-1990.
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This appendix also has methodological goals. For example, the FM regres-
sions in Table III use returns on individual stocks as the dependent variable.
Since we allocate portfolio £s to individual stocks but use firm-specific values
of other variables like size, 8 may be at a disadvantage in the regressions for
individual stocks. This appendix shows, however, that regressions for portfo-
lios, which put 8 and size on equal footing, produce results comparable to
those for individual stocks.

A, Size Portfolios

Table Al shows average monthly returns and market g8s for 12 portfolios of
NYSE stocks formed on the basis of size (ME) at the end of each year from
1940 to 1989. For these size portfolios, there is a strong positive relation
between average return and . Average returns fall from 1.96% per month
for the smallest ME portfolio (LA) to 0.93% for the largest (10B) and 3 falls
from 1.60 to 0.95. (Note also that, as claimed earlier, estimating £ as the
sum of the slopes in the regression of a portfolio’s return on the current and
prior month’s NYSE value-weighted return produces much larger s for the
smallest ME portfolios and slightly smaller 8s for the largest ME portfolios.)

The FM regressions in Table Al confirm the positive simple relation
between average return and # for size portfolios. In the regressions of the
size-portfolio returns on 4 alone, the average premium for a unit of § is
1.45% per month. In the regressions of individual stock returns on § (where
stocks are assigned the 2 of their size portfolio), the premium for a unit of 3
is 1.39%. Both estimates are about 3 standard errors from 0. Moreover, the
fs of size portfolios do not leave a residual size effect; the average residuals
from the simple regressions of returns on 8 in Table Al show no relation to
size. These positive SLB results for 1941-1990 are like those obtained by
Chan and Chen (1988) in tests on size portfolios for 1954 -1983.

There is, however, evidence in Table Al that all is not well with the 8s of
the size portfolios. They do a fine job on the relation between size and
average return, but they do a lousy job on their main task, the relation
between £ and average return. When the residuals from the regressions of
returns on # are grouped using the pre-ranking fs of individual stocks, the
average residuals are strongly positive for low-3 stocks (0.51% per month for
group 1A} and negative for high-8 stocks (—1.05% for L0B}. Thus the market
lines estimated with size-portfolio Bs exaggerate the tradeoff of average
return for 8; they underestimate average returns on low-3 stocks and overes-
timate average returns on high-8 stocks. This pattern in the A-sorted average
residuals for individual stocks suggests that (a) there is variation in 8 across
stocks that is lost in the size portfolios, and (b) this variation in # is not
rewarded as well as the variation in § that is related to size.

B. Two-Pass Size-3 Portfolios

Like Table I, Table AIl shows that subdividing size deciles using the
(preranking) fAs of individual stocks results in strong variation in £ that is
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independent of size. The 2 sort of a size decile always produces portfolios with
similar average In(ME) but muck different (post-ranking) 8s. Table AIl also
shows, however, that investors are not compensated for the variation in g
that is independent of size. Despite the wide range of s in each size decile,
average returns show no tendency to increase with 3. ATl

The FM regressions in Table AIII formalize the roles of size and 5 in NYSE
average returns for 1941-1990. The regressions of returns on £ alone show
that using the @s of the portfolios formed on size and 8, rather than size
alone, causes the average slope on 3 to fall from about 1.4% per month (Table
Al to about 0,23% (about 1 standard error from 0). Thus, allowing for
variation in # that is unrelated to size flattens the relation between average
return and 8, to the point where it is indistinguishable from no relation at
all.

The flatter market lines in Table AIIl succeed, however, in erasing the
negative relation between S and average residuals observed in the regres-
sions of returns on § alone in Table Al Thus, forming portfolias on size and 3
(Table AIID) produces a better description of the simple relation between
average return and 8 than forming portfolios on size alone (Table AlI). This
improved description of the relation between average return and g is evi-
dence that the § estimates for the two-pass size-8 portfolios capture variation
in true 8s that is missed when portfolios are formed on size alone.

Unfortunately, the flatter market lines in Table AIIl have a cost, the
emergence of a residual size effect. Grouped on the basis of ME for individual
stocks, the average residuals from the univariate regressions of returns on
the 8s of the 100 size-8 portfolios are strongly positive for small stocks and
negative for large stocks (0.60% per month for the smallest ME group, 14,
and —0.27% for the largest, 10B). Thus, when we allow for variation in 8
that is independent of size, the resulting (s leave a large size effect in
average returns. This residual size effect is much like that observed by Banz
(1981} with the 8s of portfolios formed on size and 8.

The correlation between size and 8 is —0.98 for portfolios formed on gize
alone, The independent variation in § obtained with the second-pass sort on
8 lowers the correlation to —0.50. The lower correlation means that bivariate
regressions of returns on § and In(ME) are more likely to distinguish true
size effects from true g effects in average returns.

The bivariate regressions (Table AIIl) that use the s of the size-8 portfo-
lios are more bad news for 8. The average slopes for In(ME) are close to the
values in the univariate size regressions, and almost 4 standard errors from
0, but the average slopes for 8 are negative and less than 1 standard error
from 0. The message from the hivariate regressions is that there is a strong
relation between size and average return. But like the regressions in Table
AIII that explain average returns with @ alone, the bivariate regressions say
that there is no reliable relation hetween 8 and average returns when the
tests use 8s that are not close substitutes for size. These uncomfortable SLB
results for NYSE stocks for 1941-1990 are much like those for NYSE,
AMEX, and NASDAQ stocks for 1963-1990 in Table III.
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C. Subperiod Diagnostics

Our results for 1941-1990 seem to contradict the evidence in Black,
Jensen, and Scholes (BJS) (1972} and Fama and MacBeth (FM) (1973) that
there is a reliable positive relation between average return and 3. The fs in
BJS and FM are from portfolios formed on 8 alone, and the market proxy is
the NYSE equal-weighted portfolio. We use the 8s of portfolios formed on size
and 8, and ocur market is the value-weighted NYSE portfolio. We can report,
however, that our inference that there isn’t much relation between 8 and
average return is unchanged when (a) the market proxy is the NYSE EW
portfolio, (b) portfolios are formed on just (pre-ranking) 8s, or (c) the order of
forming the size-8 portfolios is changed from size then 8 to 8 then size.

A more important difference between our results and the earlier studies is
the sample periods. The tests in BJS and FM end in the 1860s. Table AIV
shows that when we split the 50-year 1941-1990 period in half, the univari-
ate FM regressions of returns on 8 produce an average slope for 1941-1965
{0.50% per month, ¢ = 1.82) more like that of the earlier studies. In contrast,
the average slope on 8 for 1966-1990 is close to 0 (-0.02, £ = 0.08).

But Tahle AIV also shows that drawing a distinction between the results
for 1941-1965 and 1966-1990 is misleading. The stronger tradeoff of average
return for # in the simple regreasions for 1941-1965 is due to the first 10
vears, 1941-1950. This is the only period in Table AIV that produces an
average premium for 8 (1.26% per month) that is both positive and more than
2 standard errors from 0. Conversely, the weak relation between £ and
average return for 1966-1990 is largely due to 1981-1990. The strong
negative average slope in the univariate regressions of returns on £ for
1981-1990 (-1.01, ¢ = —2.10) offsets a positive slope for 1971-1980 (0.82,
t=1.27).

The subperiod variation in the average slopes from the FM regressions of
returns on A alone seems moot, however, given the evidence in Table AIV
that adding size always kills any positive tradeoff of average return for 8 in
the subperiods. Adding size to the regressions for 1941-1965 causes the
average slope for 3 to drop from 0.50 {¢ = 1.82) to 0.07 (¢ = 0.28). In contrast,
the average slope on size in the bivariate regressions (—0.16, ¢ = —2.97) is
close to its value (—0.17, t = —2.88) in the regressions of returns on In(ME)
alone. Similar comments hold for 1941-1950. In short, any evidence of a
positive average premium for § in the subperiods seems to be a size effect in
disguise.

D. Can the SLB Model Be Saved?

Before concluding that A has no explanatory power, it is appropriate to
consider other explanations for our results. One possibility is that the varia-
tion in 8 produced by the f sorts of size deciles in just sampling error. If so, it
is not surprising that the variation in 8 within a size decile is unrelated to
average return, or that size dominates # in bivariate tests. The standard
errors of the f8s suggest, however, that this explanation cannot save the SLB
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model. The standard errors for portfolios formed on size and 8 are only
slightly larger (0.02 to 0.11) than those for portfolios formed on size alone
(0.01 to 0.10, Table AI). And the range of the post-ranking s within a size
decile is always large relative to the standard errors of the 8s.

Another possibility is that the proportionality condition (1) for the varia-
tion through time in true @8s, that justifies the use of full-period post-ranking
Bs in the FM tests, does not work well for portfolios formed on size and 8. If
this is a problem, post-ranking 8s for the size-8 portfolios should not be
highly correlated across subperiods. The correlation between the half-period
(1941-1965 and 1966-1990) 8s of the size-3 portfolios is 0.91, which we take
to be good evidence that the full-period 8 estimates for these portfolios are
informative about true f8s. We can also report that using 5-year fs (pre- or
post-ranking) in the FM regressions does not change our negative conclugions
about the role of § in average returns, as long as portfolios are formed on 3
as well as size, or on 3 alone. .

Any attempt to salvage the simple positive relation between 8 and average
return predicted by the SLB model runs into three damaging facts, clear in
Table AIL (a) Forming portfolios on size and pre-ranking 3s produces a wide
range of post-ranking @8s in every size decile. (b) The post-ranking s closely
reproduce (in deciles 2 to 10 they exactly reproduce) the ordering of the
pre-ranking s used to form the §-sorted portfolios. It seems safe to conclude
that the increasing pattern of the post-ranking fs in every size decile
captures the ordering of the true 8s. {¢) Contrary to the SLB model, the 3
sorts do not produce a similar ordering of average returns. Within the rows
(size deciles) of the average return matrix in Table AII, the high-8 portfolios
have average returns that are close to or less than the low-3 portfolios.

But the most damaging evidence against the SLB model comes from the
univariate regressions of returns on 3 in Table AIIl. They say that when the
tests allow for variation in @ that is unrelated to size, the relation between 3
and average return for 1941-1990 is weak, perhaps nonexistent, even when
8 is the only explanatory variable. We are forced to conclude that the SLB
model does not describe the last 50 years of average stock returns.
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