Journal of Financial Economics 33 (1993) 3-36. North-Holland

Common risk factors in the returns on
stocks and bonds*

Eugene F. Fama and Kenneth R. French
University of Chicago, Chicago. L 60637, USA

Received July 1992. final version received September 1992

This paper identifies five common risk factors in the returns on stocks and bonds. There are three
stock-market factors: an overall market factor and factors related to firm size and book-to-market
equity. There are two bond-market factors. related to maturity and default risks. Stock returns have
shared variation due to the stock-market factors, and they are linked to bond returns through
shared variation in the bond-market factors. Except for low-grade corporates, the bond-market
factors capture the common variation in bond returns. Most important. the five factors seem to
explain average returns on stocks and bonds.

1. Introduction

The cross-section of average returns on U.S. common stocks shows little
relation to either the market fs of the Sharpe (1964)-Lintner (1965) asset-
pricing model or the consumption fs of the intertemporal asset-pricing model
of Breeden (1979) and others. [See, for example, Reinganum (1981) and Breeden,
Gibbons, and Litzenberger (1989).] On the other hand, variables that have
no special standing in asset-pricing theory show reliable power to explain
the cross-section of average returns. The list of empirically determined average-
return variables includes size (ME, stock price times number of shares),
leverage, earnings/price (E/P), and book-to-market equity (the ratio of the
book value of a firm’s common stock, BE, to its market value, ME). [See
Banz (1981), Bhandari (1988). Basu (1983), and Rosenberg, Reid, and Lanstein
(1985).]
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Fama and French (1992a) study the joint roles of market B, size. E/P, leverage,
and book-to-market equity in the cross-section of average stock returns. They
find that used alone or in combination with other variables, § (the slope in the
regression of a stock’s return on a market return) has little information about
average returns. Used alone, size, E/P, leverage, and book-to-market equity
have explanatory power. In combinations, size (M E) and book-to-market equity
(BE/ME) seem to absorb the apparent roles of leverage and E/P in average
returns. The bottom-line result is that two empirically determined variables, size
and book-to-market equity, do a good job explaining the cross-section of
average returns on NYSE, Amex, and NASDAQ stocks for the 1963-1990
period.

This paper extends the asset-pricing tests in Fama and French (1992a) in three
ways.

(a) We expand the set of asset returns to be explained. The only assets con-
sidered in Fama and French (1992a) are common stocks. If markets are
integrated, a single model should also explain bond returns. The tests here
include U.S. government and corporate bonds as well as stocks.

(b) We also expand the set of variables used to explain returns. The size and
book-to-market variables in Fama and French (1992a) are directed at
stocks. We extend the list to term-structure variables that are likely to play
a role in bond returns. The goal is to examine whether variables that are
important in bond returns help to explain stock returns, and vice versa. The
notion is that if markets are integrated, there is probably some overlap
between the return processes for bonds and stocks.

{c) Perhaps most important, the approach to testing asset-pricing models is
different. Fama and French (1992a) use the cross-section regressions of
Fama and MacBeth (1973): the cross-section of stock returns is regressed on
variables hypothesized to explain average returns. It would be difficult to
add bonds to the cross-section regressions since explanatory variables like
size and book-to-market equity have no obvious meaning for government
and corporate bonds.

This paper uses the time-series regression approach of Black, Jensen, and
Scholes (1972). Monthly returns on stocks and bonds are regressed on the
returns to a market portfolio of stocks and mimicking portfolios for size,
book-to-market equity (BE/ME), and term-structure risk factors in returns. The
time-series regression slopes are factor loadings that, unlike size or BE/ME,
have a clear interpretation as risk-factor sensitivities for bonds as well as for
stocks.

The time-series regressions are also convenient for studying two important
asset-pricing issues.

(a) One of our central themes is that if assets are priced rationally, variables
that are related to average returns, such as size and book-to-market equity, must
proxy for sensitivity to common (shared and thus undiversifiable) risk factors in
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returns. The time-series regressions give direct evidence on this issue. In particu-
lar, the slopes and R? values show whether mimicking portfolios for risk factors
related to size and BE/ME capture shared variation in stock and bond returns
not explained by other factors.

(b) The time-series regressions use excess returns (monthly stock or bond
returns minus the one-month Treasury bill rate) as dependent variables and
either excess returns or returns on zero-investment portfolios as explanatory
variables. In such regressions, a well-specified asset-pricing model produces
intercepts that are indistinguishable from O [Merton (1973)]. The estimated
intercepts provide a simple return metric and a formal test of how well different
combinations of the common factors capture the cross-section of average
returns. Moreover, judging asset-pricing modeis on the basis of the intercepts in
excess-return regressions imposes a stringent standard. Competing models are
asked to explain the one-month bill rate as well as the returns on longer-term
bonds and stocks.

Our main results are easy to summarize. For stocks, portfolios constructed to
mimic risk factors related to size and BE/ME capture strong common variation
in returns, no matter what else is in the time-series regressions. This is evidence
that size and book-to-market equity indeed proxy for sensitivity to common risk
factors in stock returns. Moreover, for the stock portfolios we examine, the
intercepts from three-factor regressions that include the excess market return
and the mimicking returns for size and BE/ME factors are close to 0. Thus
a market factor and our proxies for the risk factors related to size and book-
to-market equity seem to do a good job explaining the cross-section of average
stock returns.

The interpretation of the time-series regressions for stocks is interesting. Like
the cross-section regressions of Fama and French (1992a), the time-series regres-
sions say that the size and book-to-market factors can explain the differences in
average returns across stocks. But these factors alone cannot explain the large
difference between the average returns on stocks and one-month bills. This job is
left to the market factor. In regressions that also include the size and book-
to-market factors, all our stock portfolios produce slopes on the market factor
that are close to 1. The risk premium for the market factor then links the average
returns on stocks and bills.

For bonds, the mimicking portfolios for the two term-structure factors (a term
premium and a default premium) capture most of the variation in the returns on
our government and corporate bond portfolios. The term-structure factors also
‘explain’ the average returns on bonds, but the average premiums for the
term-structure factors, like the average excess bond returns, are close to 0. Thus,
the hypothesis that all the corporate and government bond portfolios have the
same long-term expected returns also cannot be rejected.

The common variation in stock returns is largely captured by three stock-
portfolio returns, and the common variation in bond returns is largely explained
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by two bond-portfolio returns. The stock and bond markets. however, are far
from stochastically segmented. Used alone in the time-series regressions, the
term-structure factors capture strong variation in stock returns: indeed. the
slopes on the term-structure factors in the regressions for stocks are much like
those for bonds. But interestingly. when stock-market factors are also included
in the regressions, all of our stock portfolios load in about the same way on the
two term-structure factors and on the market factor in returns. As a result,
a market portfolio of stocks captures the common variation in stock returns
associated with the market factor and the two term-structure factors.

The stochastic links between the bond and stock markets do. however. seem
to come largely from the term-structure factors. Used alone. the excess market
return and the mimicking returns for the size and book-to-market equity factors
seem to capture common variation in bond returns. But when the two term-
structure factors are included in the bond regressions, the explanatory power of
the stock-market factors disappears for all but the low-grade corporate bonds.

In a nutshell, our results suggest that there are at least three stock-market
factors and two term-structure factors in returns. Stock returns have shared
variation due to the three stock-market factors, and they are linked to bond
returns through shared variation in the two term-structure factors. Except for
low-grade corporate bonds, only the two term-structure factors seem to produce
common variation in the returns on government and corporate bonds.

The story proceeds as follows. We first introduce the inputs to the time-series
regressions: the explanatory variables and the returns to be explained (sections
2 and 3). We then use the regressions to attack our two central asset-pricing
issues: how do different combinations of variables capture (a) the common
variation through time in the returns on bonds and stocks (section 4) and (b) the
cross-section of average returns (section 3).

2. The inputs to the time-series regressions

The explanatory variables in the time-series regressions include the returns on
a market portfolio of stocks and mimicking portfolios for the size. book-
to-market, and term-structure factors in returns. The returns to be explained are
for government bond portfolios in two maturity ranges, corporate bond port-
folios in five rating groups, and 25 stock portfolios formed on the basis of size
and book-to-market equity.

2.1. The explanatory returns

The explanatory variables fall into two sets, those likely to be important for
capturing variation in bond returns and those likely to be important for stocks.
Segmenting the explanatory variables in this way sets up interesting tests of
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whether factors important in stock returns help to explain bond returns and vice
versa.

2.1.1. Bond-market factors

One common risk in bond returns arises from unexpected changes in interest
rates. Our proxy for this factor, TERM, is the difference between the monthly
long-term government bond return (from Ibbotson Associates) and the one-
month Treasury bill rate measured at the end of the previous month (from the
Center for Research in Security Prices, CRSP). The bill rate is meant to proxy
for the general level of expected returns on bonds, so that TERM proxies for the
deviation of long-term bond returns from expected returns due to shifts in
interest rates.

For corporate bonds, shifts in economic conditions that change the likelihood
of default give rise to another common factor in returns. Qur proxy for
this default factor, DEF, is the difference between the return on a market
portfolio of long-term corporate bonds (the Composite portfolio on the corpo-
rate bond module of Ibbotson Associates) and the long-term government bond
return.

Chen. Roll, and Ross (1986) use TERM and a variable like DEF to help
explain the cross-section of average returns on NYSE stocks. They use the Fama
and MacBeth (1973) cross-section regression approach; the cross-section of
average stock returns is explained with the cross-section of slopes from time-
series regressions of returns on TERM, a default factor, and other factors. In
their tests, the default factor is the most powerful factor in average stock returns,
and TERM sometimes has power. We confirm that the tracks of TERM and
DEF show up clearly in the time-series variation of stock returns. We also find
that the two variables dominate the common variation in government and
corporate bond returns. In contrast to the cross-section regressions of Chen,
Roll, and Ross, however, our time-series regressions say that the average
premiums for DEF and TERM risks are too small to explain much variation in
the cross-section of average stock returns. [Shanken and Weinstein (1990) make
a similar point.]

2.1.2. Stock-market factors

Motivation — Although size and book-to-market equity seem like ad hoc
variables for explaining average stock returns, we have reason to expect that
they proxy for common risk factors in returns. In Fama and French (1992b) we
document that size and book-to-market equity are related to economic funda-
mentals. Not surprisingly, firms that have high BE/ME (a low stock price
relative to book value) tend to have low earnings on assets, and the low earnings
persist for at least five years before and five years after book-to-market equity is
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measured. Conversely, low BE M E (a high stock price relative to book value) is
associated with persistently high earnings.

Size is also related to profitability. Controlling for book-to-market equity,
small firms tend to have lower earnings on assets than big firms. The size effect in
earnings, however, is largely due to the 1980s. Until 1981. controlling for
BE;ME, small firms are only slightly less profitable than big firms. But for small
firms, the 1980-1982 recession turns into a prolonged earnings depression. For
some reason, small firms do not participate in the economic boom of the middle
and late 1980s.

The fact that small firms can suffer a long earnings depression that bypasses
big firms suggests that size is associated with a common risk factor that might
explain the negative relation between size and average return. Similarly, the
relation between book-to-market equity and earnings suggests that relative
profitability is the source of a common risk factor in returns that might explain
the positive relation between BE/ME and average return. Measuring the com-
mon variation in returns associated with size and BE/ME is a major task of this
paper.

The Building Blocks — To study economic fundamentals, Fama and French
(1992b) use six portfolios formed from sorts of stocks on ME and BE/ME. We
use the same six portfolios here to form portfolios meant to mimic the underly-
ing risk factors in returns related to size and book-to-market equity. This
ensures a correspondence between the study of common risk factors in returns
carried out here and our complementary study of economic fundamentals.

In June of each year t from 1963 to 1991, all NYSE stocks on CRSP are
ranked on size (price times shares). The median NYSE size is then used to
split NYSE, Amex. and (after 1972) NASDAQ stocks into two groups, small and
big (S and B). Most Amex and NASDAQ stocks are smaller than the NYSE
median, so the small group contains a disproportionate number of stocks (3,616
out of 4,797 in 1991). Despite its large number of stocks, the small group
contains far less than half (about 8% in 1991) of the combined value of the two
size groups.

We also break NYSE, Amex, and NASDAQ stocks into three book-to-
market equity groups based on the breakpoints for the bottom 30% (Low),
middle 40% (Medium). and top 30% (High) of the ranked values of BE/ME for
NYSE stocks. We define book common equity, BE, as the COMPUSTAT 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 value of preferred stock. Book-to-market equity, BE;ME. is then
book common equity for the fiscal year ending in calendar yeart — 1, divided by
market equity at the end of December of t — 1. We do not use negative-BE firms,
which are rare before 1980, when calculating the breakpoints for BE,/ ME
or when forming the size-BE/ ME portfolios. Also, only firms with ordinary
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common equity (as classified by CRSP) are included in the tests. This means that
ADRs, REITs, and units of beneficial interest are excluded.

Our decision to sort firms into three groups on BE/ME and only two on ME
follows the evidence in Fama and French (1992a) that book-to-market equity
has a stronger role in average stock returns than size. The splits are arbitrary,
however, and we have not searched over alternatives. The hope is that the tests
here and in Fama and French (1992b} are not sensitive to these choices. We see
no reason to argue that they are.

We construct six portfolios (S/L, S/ M, S/H. B/L, B/M, B/H) from the intersec-
tions of the two ME and the three BE/ME groups. For example, the S/L
portfolio contains the stocks in the small-ME group that are also in the
low-BE/ME group, and the B/H portfolio contains the big-ME stocks that also
have high BE/MEs. Monthly value-weighted returns on the six portfolios are
calculated from July of year ¢ to June of t + 1, and the portfolios are reformed in
June of t + 1. We calculate returns beginning in July of year t to be sure that
book equity for year t — 1 is known.

To be included in the tests, a firm must have CRSP stock prices for December
of year t — 1 and June of t and COMPUSTAT book common equity for year
t — 1. Moreover, to avoid the survival bias inherent in the way COMPUSTAT
adds firms to its tapes [Banz and Breen (1986)], we do not include firms until
they have appeared on COMPUSTAT for two years. (COMPUSTAT says it
rarely includes more than two years of historical data when it adds firms).

Size — Our portfolio SM B (small minus big), meant to mimic the risk factor in
returns related to size, is the difference, each month, between the simple average
of the returns on the three small-stock portfolios (S/L, §/M, and S/H) and the
simple average of the returns on the three big-stock portfolios (B/L. B/M, and
B/H). Thus, SM B is the difference between the returns on small- and big-stock
portfolios with about the same weighted-average book-to-market equity. This
difference should be largely free of the influence of BE/ME, focusing instead on
the different return behaviors of small and big stocks.

BE/ME - The portfolio HML (high minus low), meant to mimic the risk
factor in returns related to book-to-market equity, is defined similarly. HML is
the difference, each month, between the simple average of the returns on the two
high-BE/ME portfolios (S/H and B/H) and the average of the returns on the two
low- BE/ME portfolios (5/L and B/L). The two components of HM L are returns
on high- and low-BE/ME portfolios with about the same weighted-average size.
Thus the difference between the two returns should be largely free of the size
factor in returns, focusing instead on the different return behaviors of high- and
low-BE/ME firms. As testimony to the success of this simple procedure, the
correlation between the 1963-1991 monthly mimicking returns for the size and
book-to-market factors is only — 0.08.

True mimicking portfolios for the common risk factors in returns minimize
the variance of firm-specific factors. The six size-BE/ME portfolios in SM B and
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HML are value-weighted. Using value-weighted components is in the spirit of
minimizing variance, since return variances are negatively related to size
(table 2, below). More important, using value-weighted components results in
mimicking portfolios that capture the different return behaviors of small and big
stocks, or high- and low-BE/ME stocks, in a way that corresponds to realistic
investment opportunities.

Marker - Finally. our proxy for the market factor in stock returns is the excess
market return, RM-RF. RM is the return on the value-weighted portfolio of the
stocks in the six size-BE/ME portfolios, plus the negative-BE stocks excluded
from the portfolios. RF is the one-month bill rate.

2.2. The returns to be explained

Bonds — The set of dependent variables used in the time-series regressions
includes the excess returns on two government and five corporate bond port-
folios. The government bond portfolios (from CRSP) cover maturities from 1 to
5 years and 6 to 10 years. The five corporate bond portfolios, for Moody’s rating
groups Aaa, Aa, A, Baa, and LG (low-grade, that is, below Baa) are from the
corporate bond module of Ibbotson Associates (provided to us by Dimensional
Fund Advisors).

Stocks — For stocks. we use excess returns on 23 portfolios, formed on size and
book-to-market equity, as dependent variables in the time-series regressions.
We use portfolios formed on size and BE/ME because we seek to determine
whether the mimicking portfolios SMB and HAML capture common factors in
stock returns related to size and book-to-market equity. Portfolios formed on
size and BE/ME will also produce a wide range of average returns to be
explained by competing asset-pricing equations [Fama and French {1992a)].
Later, however, we use portfolios formed on E/P (earnings/price) and D;P
(dividend/price). variables that are also informative about average returns [e.g..
Keim (1988)], to check the robustness of our results on the ability of our
explanatory factors to capture the cross-section of average returns.

The 25 size-BE/ME portfolios are formed much like the six size-BE/ME
portfolios discussed earlier. In June of each year t we sort NYSE stocks by size
and (independently) by book-to-market equity. For the size sort. ME is mea-
sured at the end of June. For the book-to-market sort, ME is market equity at
the end of December of t — 1. and BE is book common equity for the fiscal year
ending in calendar year t — 1. We use NYSE breakpoints for ME and BE/ME to
allocate NYSE, Amex. and (after 1972) NASDAQ stocks to five size quintiles
and five book-to-market quintiles. We construct 235 portfolios from the intersec-
tions of the size and BE/ME quintiles and calculate value-weighted monthly
returns on the portfolios from July of r to June of t + 1. The excess returns on
these 25 portfolios for July 1963 to December 1991 are the dependent variables
for stocks in the time-series regressions.
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Table 1

Descriptive statistics for 25 stock portfolios formed on size and book-to-market equity: 1963-1991, 29 years.*

Book-to-market equity {BE, M E) quintiles

Size
quintile Low 2 3 4 High Low 2 3 4 High
Average of annual averages of firm size Average of annual B, E ratios for portfolio
Small 20.6 20.8 202 19.4 15.1 0.30 0.62 0.84 1.09 1.80
2 89.7 89.3 89.3 89.9 88.5 0.31 0.60 0.83 1.09 1.71
3 209.3 2119 2108 2148 210.7 0.31 0.60 0.84 1.08 1.66
4 3351 5374 3454 5516 5387 031 0.61 0.84 1.09 1.67
Big 3583.7 28858 28195 27005 23379 029 0.59 0.83 1.08 1.56
Average of annual percent of market Average of annual number of firms in
value in portfolio portfolio
Small 0.69 0.49 0.46 048 0.64 4280 276.6 263.8 915 5127
2 0.92 0.7t 0.65 0.61 055 1216 94.0 86.7 79.8 71.3
3 1.78 1.36 1.26 1.14 082 1027 78.3 73.0 64.5 439
4 395 301 271 2.41 1.50 90.1 68.9 60.7 531 334
Big 30.13 15.87 12.85 10.44 461 93.6 63.7 52.7 440 236
Average of annual E'P ratios {in percent) Average of annual D'P ratios (in percent)
for portfolio for portfolio

Smali 242 7.24 8.26 9.06 2.66 1.00 1.94 2.60 3.13 2.82
2 5.20 8.61 10.16 10.95 9.28 1.59 245 3.45 4.25 4.33
3 591 8.72 10.43 11.62 10.78 1.56 3.03 4.04 4.68 4.64
4 5.85 8.94 10.45 11.64 11.39 1.80 3.09 422 5.01 494
Big 6.00 9.07 10.90 12.45 13.92 2.34 3.69 4.68 5.49 5.90

*The 25 size-BE, M E stock portfolios are formed as follows. Each year t from 1963 to 1991 NYSE quintile
breakpoints for size (ME. stock price times shares outstanding), measured at the end of June, are used to
allocate NYSE. Amex. and NASDAQ stocks to five size quintiles. Similarly, NYSE quintile breakpoints for
BE/ME are used to allocate NYSE. Amex. and NASDAQ stocks to five book-to-market equity quintiles. The
25 size-BE,ME portfolios are formed as the intersections of the five size and the five BE, ME groups. Book
equity, BE, is the COMPUSTAT book value of stockholders’ equity, plus balance sheet deferred taxes and
investment tax credits (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. Book-
to-market equity, BE ME. for a stock is BE for the fiscal year ending in calendar vear t — 1, divided by ME at
the end of December of t — 1.

A portfolio’s book-to-market equity, BE/ME, for the portfolio formation year ¢ is the sum of book equity,
BE, for the firms in the portfolio for the fiscal year ending in calendar year ¢ — 1, divided by the sum of their
market equity, ME, in December of t — 1. A portfolio’s earnings/price ratio (E. P) for year t is the sum of equity
income for the firms in the portfolio for the fiscal year ending in calendar year t — 1. divided by the sum of their
market equity in December of r — 1. Equity income is income before extraordinary items, plus income-
statement deferred taxes, minus preferred dividends. A portfolio’s dividend yield (D P) for year ¢ is the sum
{across firms in the portfolio) of the dividends paid from July of r — 1 to June of ¢, divided by the sum of markzat
equity in June of t — |. We use the procedure described in Fama and French (1988) to estimate dividends.

The descriptive statistics are computed when the portfolio is formed in June of each year, 1963-1991, and are
then averaged across the 29 years.
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Table ! shows that, because we use NYSE breakpoints to form the 25
size-BE. M E portfolios, the portfolios in the smallest size quintile have the most
stocks (mostly small Amex and NASDAQ stocks). Although they contain many
stocks, each of the five portfolios in the smallest size quintile is on average less
than 0.70% of the combined value of stocks in the 25 portfolios. In contrast, the
portfolios in the largest size quintile have the fewest stocks but the largest
fractions of value. Together, the five portfolios in the largest ME quintile
average about 74% of total value. The portfolio of stocks in both the largest size
and lowest BE/ME quintiles (big successful firms) alone accounts for more than
30% of the combined value of the 25 portfolios. And note that using all stocks,
rather than just NYSE stocks, to define the size quintiles would result in an even
more skewed distribution of value toward the biggest size quintile.

Table 1 also shows that in every size quintile but the smallest, both the
number of stocks and the proportion of total value accounted for by a portfolio
decrease from lower- to higher-BE/ME portfolios. This pattern has two causes.
First, using independent size and book-to-market sorts of NYSE stocks to form
portfolios means that the highest-BE/ME quintile is tilted toward the smallest
stocks. Second, Amex and NASDAQ stocks, mostly small, tend to have lower
book-to-market equity ratios than NYSE stocks of similar size. In other words,
NYSE stocks that are small in terms of M E are more likely to be fallen angels
(big firms with low stock prices) than small Amex and NASDAQ stocks.

3. The playing field

Table 2 summarizes the dependent and explanatory returns in the time-series
regressions. The average excess returns on the portfolios that serve as dependent
variables give perspective on the range of average returns that competing sets of
risk factors must explain. The average returns on the explanatory portfolios are
the average premiums per unit of risk (regression slope) for the candidate
common risk factors in returns.

3.1. The dependent returns

Stocks — The 25 stock portfolios formed on size and book-to-market equity
produce a wide range of average excess returns, from 0.32% to 1.05% per
month. The portfolios also confirm the Fama-French (1992a) evidence that
there is a negative relation between size and average return, and there is
a stronger positive relation between average return and book-to-market equity.
In all but the lowest-BE/ME quintile, average returns tend to decrease from the
small- to the big-size portfolios. The relation between average return and
book-to-market equity is more consistent. In every size quintile, average returns
tend to increase with BE/ME, and the differences between the average returns
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for the highest- and lowest-BE/ME portfolios range from 0.19% to 0.62% per
month.

Our time-series regressions attempt to explain the cross-section of average
returns with the premiums for the common risk factors in returns. The wide
range of average returns on the 25 stock portfolios, and the size and book-
to-market effects in average returns, present interesting challenges for competing
sets of risk factors.

Most of the ten portfolios in the bottom two BE/ME quintiles produce
average excess returns that are less than two standard errors from 0. This is an
example of a well-known problem [Merton (1980)] : because stock returns have
high standard deviations (around 6% per month for the size-BE/ME port-
folios), large average returns often are not reliably different from 0. The high
volatility of stock returns does not mean, however, that our asset-pricing tests
will lack power. The common factors in returns will absorb most of the variation
in stock returns, making the asset-pricing tests on the intercepts in the time-
series regressions quite precise.

Bonds — In contrast to the stock portfolios, the average excess returns on the
government and corporate bond portfolios in table 2 are puny. All the average
excess bond returns are less than 0.15% per month, and only one of seven is
more than 1.5 standard errors from 0. There is little evidence in table 2 that (a)
average returns on government bonds increase with maturity, (b) long-term
corporate bonds have higher average returns than government bonds, or (c)
average returns on corporate bonds are higher for lower-rating groups.

The flat cross-section of average bond returns does not mean that bonds are
uninteresting dependent variables in the asset-pricing tests. On the contrary.
bonds are good candidates for rejecting asset-pricing equations that predict
patterns in the cross-section of average returns based on different slopes on the
common risk factors in returns.

3.2. The explanatory returns

In the time-series regression approach to asset-pricing tests, the average risk
premiums for the common factors in returns are just the average values of the
explanatory variables. The average value of RM—-RF (the average premium per
unit of market f) is 0.43% per month. This i1s large from an investment
perspective (about 5% per year), but it is a marginal 1.76 standard errors from 0.
The average SMB return (the average premium for the size-related factor in
returns) is only 0.27% per month (¢ = 1.73). We shall find, however, that
the slopes on SM B for the 25 stock portfolios cover a range in excess of 1.7, so
the estimated spread in expected returns due to the size factor is large, about
0.46% per month. The book-to-market factor HML produces an average
premium of 0.40% per month (r = 2.91), that is large in both practical and
statistical terms.
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The average risk premiums for the term-structure factors are trivial relative to
those of the stock-market factors. TERM (the term premium) and DEF (the
default premium) are on average 0.06% and 0.02% per month; both are within
0.4 standard errors of 0. Note, though, that TERM and DEF are about as
volatile as the stock-market returns SMB and HML. Low average premiums
will prevent TERM and DEF from explaining much cross-sectional variation in
average returns, but high volatility implies that the two factors can capture
substantial common variation in returns. In fact, the low means and high
volatilities of TERM and DEF will be advantageous for explaining bond
returns. But the task of explaining the strong cross-sectional variation in
average stock returns falls on the stock-market factors, RM-RF, SMB, and
HM L, which produce higher average premiums.

We turn now to the asset-pricing tests. In the time-series regression approach,
the tests have two parts. In section 4 we establish that the two bond-market
returns, TERM and DEF, and the three stock-market returns, RM-RF, SMB,
and HM L, are risk factors in the sense that they capture common (shared and
thus undiversifiable) variation in stock and bond returns. In section 5 we use the
intercepts from the time-series regressions to test whether the average premiums
for the common risk factors in returns explain the cross-section of average
returns on bonds and stocks.

4. Common variation in returns

In the time-series regressions, the slopes and R? values are direct evidence on
whether different risk factors capture common variation in bond and stock
returns. We first examine separately the explanatory power of bond-market
and stock-market factors. The purpose is to test for overlap between the
stochastic processes for stock and bond returns. Do bond-market factors
that are important in bond returns capture common variation in stock returns
and vice versa? We then examine the joint explanatory power of the bond-
and stock-market factors, to develop an overall story for the common variation
in returns.

4.1. Bond-market factors

Table 3 shows that, used alone as the explanatory variables in the time-series
regressions, TERM and DEF capture common variation in stock and bond
returns. The 23 stock portfolios produce slopes on TERM that are all more than
five standard errors above 0; the smallest TERM slope for the seven bond
portfolios is 18 standard errors from 0. The slopes on DEF are all more than
7.8 standard errors from 0 for bonds, and more than 3.5 standard errors from 0
for stocks.



Table 3

Regressions of excess stock and bond returns {in percent) on the bond-market returns, TERM and
DEF: July 1963 to December 1991, 342 months.®

R(t) = RF(ty = a + mTERM(t) + dDEF(t) + elr)

Dependent variable: Excess returns on 25 stock portfolios formed on size and book-to-market

equity
Book-to-market equity (BE, ME) quintiles

Size
quintile Low 2 3 4 High  Low 2 3 4 High

m t(m)
Small 0.93 0.90 0.89 Q.86 0.89 502 5.30 3.95 6.08 6.01
2 0.99 0.96 0.99 1.01 0.98 571 6.32 7.29 8.34 6.92
3 0.99 0.94 0.94 0.95 0.99 6.25 7.10 7.80 8.50 7.60
4 092 095 0.97 1.05 1.03 6.58 7.57 8.53 9.64 7.83
Big 0.82 0.82 0.80 0.80 0.77 7.14 7.60 8.09 8.26 6.84

d tid)
Small 1.39 1.31 1.33 1.45 1.52 3.96 4.27 473 543 545
2 1.26 1.28 .35 1.38 1.41 3.84 447 5.28 6.05 5.29
3 1.21 1.19 1.25 1.24 1.21 4.05 4.74 5.49 5.89 4.88
4 0.96 1.01 1.13 1.21 1.22 3.65 428 5.25 5.89 492
Big 0.78 0.73 0.78 0.83 0.89 3.59 3.60 418 4.56 4.13

R? sie)
Smalt 0.06 0.08 0.09 0.10 0.10 7.50 6.57 6.00 5.68 593
2 0.08 0.10 0.13 0.17 0.12 6.97 6.09 5.45 487 5.69
3 0.10 0.12 0.15 0.17 0.14 6.38 5.35 4.86 4.48 5.28
4 0.11 0.14 0.17 0.21 0.15 5.63 5.04 4.57 4.39 5.3t
Big 0.13 0.15 0.16 0.17 0.12 461 433 4.00 3.89 4.55

Dependent variable: Excess returns on government and corporate bonds
1-5G 6-10G Aaa Aa A Baa LG

m 045 0.72 1.02 0.99 1.00 1.0t 0.8t
t(m) 3173 38.80 99.94 130.44 139.80 56.24 18.05
d 0.25 0.27 0.94 0.96 1.02 1.10 1.01
t(d) 9.5t 7.85 48.95 67.54 75.74 3233 11.95
R? 0.79 0.87 0.97 0.98 0.98 0.90 0.49
s(e) 0.57 0.75 0.41 0.30 0.29 0.72 1.80

*TERM is LTG-RF. where LTG is the monthly percent long-term government bond return and
RF is the one-month Treasury bill rate, observed at the beginning of the month. DEF is CB-LTG,
where CB is the return on a proxy for the market portfolio of corporate bonds.

The seven bond portfolios used as dependent variables in the excess-return regressions are 1- to
S-year and 6- to 10-year governments (1-3G and 6-~10G) and corporate bonds rated Aaa. Aa, A, Baa,
and below Baa (LG) by Moody’s. The 25 size-BE; M E stock portfolios are formed as follows. Each
year ¢ from 1963 to 1991 NYSE quintile breakpoints for size (ME, stock price times shares
outstanding), measured at the end of June, are used 0 allocate NYSE, Amex. and NASDAQ stocks
to five size quintiles. Similarly, NYSE quintile breakpoints for BE/ME are used to allocate NYSE,
Amex, and NASDAQ stocks to five book-to-market equity quintiles. In BE'ME, BE is book
common equity for the fiscal year ending in calendar yeart — 1, and ME is for the end of December
of t — 1. The 25 size~BE ME portfolios are formed as the intersections of the five size and the five
BE/ME groups. Value-weighted monthly percent returns on the portfolios are calculated from July
of year t to June of ¢t + L.

R? and the residual standard error, sie), are adjusted for degrees of freedom.
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The slopes on TERM and DEF allow direct comparisons of the common
variation in stock and bond returns tracked by the term-structure variables.
Interestingly. the common variation captured by TERM and DEF is, if any-
thing, stronger for stocks than for bonds. Most of the DEF slopes for stocks are
bigger than those for bonds. The TERM slopes for stocks (all close to 1) are
similar to the largest slopes produced by bonds.

As one might expect, however, the fractions of return variance explained by
TERM and DEF are higher for bonds. In the bond regression, R* ranges from
0.49 for low-grade corporates to 0.97 and 0.98 for high-grade corporates. In
contrast, R* ranges from 0.06 to 0.21 for stocks. Thus, TERM and DEF clearly
identify shared variation in stock and bond returns, but for stocks and low-
grade bonds. there is plenty of variation left to be explained by stock-market
factors.

There is an interesting pattern in the slopes for TERM. The slopes increase
from 0.45 to 0.72 for [- to 5-year and 6- to 10-year governments, and then settle
at values near | for four of the five long-term corporate bond portfolios. (The
low-grade portfolio LG, with a slope of 0.81, is the exception.) As one would
expect, long-term bonds are more sensitive than short-term bonds to the shifts in
interest rates measured by TERM. What is striking. however, is that the 23 stock
portfolios have TERM slopes like those for long-term bonds. This suggests that
the risk captured by TERM results from shocks to discount rates that affect
long-term securities, bonds and stocks, in about the same way.

There are interesting parallels between the TERM slopes observed here and
our earlier evidence that yield spreads predict bond and stock returns. In Fama
and French (1989), we find that a spread of long-term minus short-term bond
yields (an ex ante version of TERM) predicts stock and bond returns, and
captures about the same variation through time in the expected returns on
long-term bonds and stocks. We conjectured that the yield spread captures
variation in a term premium for discount-rate changes that affect all long-term
securities in about the same way. The similar slopes on TERM for long-term
bonds and stocks observed here seem consistent with that conjecture.

Our earlier work also finds that the return premium predicted by the long-
term minus short-term yield spread wanders between positive and negative
values, and is on average close to 0. This parallels the evidence here (table 2) that
the average premium for the common risk associated with shifts in interest rates
(the average value of TERM) is close to Q.

The pattern in the DEF slopes in table 3 is also interesting. The returns on
small stocks are more sensitive to the risk captured by DEF than the returns on
big stocks. The DEF slopes for stocks tend to be larger than those for corporate
bonds, which are larger than those for governments. DEF thus seems to capture
a common ‘default’ risk in returns that increases from government bonds to
corporates, from bonds to stocks. and from big stocks to small stocks. Again,
there is an interesting parallel between this pattern in the DEF slopes and the
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similar pattern observed in Fama and French (1989) in time-series regressions of
stock and bond returns on an ex ante version of DEF (a spread of low-grade
minus high-grade bond yields).

Using the Fama-Macbeth (1973) cross-section regression approach and stock
portfolios formed on ranked values of size, Chan, Chen. and Hsieh (1985) and
Chen, Roll, and Ross (1986) find that the cross-section of slopes on a variable
like DEF goes a long way toward explaining the negative relation between size
and average stock returns. Given the negative relation between size and the
slopes on DEF in table 3, it is easy to see why the DEF slopes work well in
cross-section return regressions for size portfolios.

Our time-series regressions suggest, however, that DEF cannot explain the
size effect in average stock returns. In the time-series regressions, the average
premium for a unit of DEF slope is the mean of DEF, a tiny 0.02% per month.
Likewise, the average TERM return is only 0.06% per month. As a result, we
shall see that the intercepts in the regressions of stock returns on TERM and
DEF leave strong size and book-to-market effects in average returns. We shall
also find that when the stock-market factors are added to the regressions, the
negative relation between size and the DEF slopes in table 3 disappears.

4.2. Stock-market factors

The role of stock-market factors in returns is developed in three steps. We
examine {(a) regressions that use the excess market return, RM—-RF, to explain
excess bond and stock returns, (b) regressions that use SMB and HML, the
mimicking returns for the size and book-to-market factors, as explanatory
variables, and (c) regressions that use RM-RF, SMB. and HML. The three-
factor regressions work well for stocks, but the one- and two-factor regressions
help explain why.

The Market — Table 4 shows, not surprisingly, that the excess return on the
market portfolio of stocks, RM-RF, captures more common variation in stock
returns than the term-structure factors in table 3. For later purposes, however.
the important fact is that the market leaves much variation in stock returns that
might be explained by other factors. The only R? values near 0.9 are for the
big-stock low-book-to-market portfolios. For small-stock and high-BE/ME
portfolios, R* values less than 0.8 or 0.7 are the rule. These are the stock
portfolios for which the size and book-to-market factors, SMB and HM L, will
have their best shot at showing marginal explanatory power.

The market portfolio of stocks also captures common variation in bond
returns. Although the market s are much smaller for bonds than for stocks.
they are 5 to 12 standard errors from 0. Consistent with intuition, § is higher for
corporate bonds than for governments and higher for low-grade than for
high-grade bonds. The f for low-grade bonds (LG) is 0.30, and RM—-RF explains
a tidy 29% of the variance of the LG return.
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Table 3

Regressions of excess stock and bond returns (in percent) on the excess stock-market return,
RM-RF: July 1963 to December 1991, 342 months.*

Rit) — RF(t) = a + b[RM (1) — RF(1)] + etD)

Dependent variable: Excess returns on 23 stock portiolios formed on size and book-to-market
equity
Book-to-market equity (BE ME) quintiles

Size
quintile Low 2 3 4 High Low 2 3 4 High
h by
Small 1.40 1.26 114 1.06 1.08 2633 2812 2701 2503 2301
2 1.42 1.25 112 1.02 1.13 3576 3556 33.12 3314 2904
3 1.36 L.13 1.04 0.96 1.08 4298 4252 3750 3581 316
4 1.24 114 1.03 0.98 110 5167 3512 4696 3700 3276
Big 1.03 0.99 0.89 0.84 0.89 5192 6151 4303 3596 2775
R? sle)
Small 0.67 0.70 0.68 0.65 0.61 446 376 355 3.56 392
2 0.79 0.79 0.76 0.76 0.71 334 296 285 259 3.25
3 0.84 0.84 0.80 0.79 0.74 2.65 2.28 2.33 2.26 290
4 0.89 0.90 0.87 0.80 0.76 2.0t 1.73 1.84 221 283
Big 0.89 092 0.84 0.79 0.69 1.66 1.35 1.73 1.95 2.69
Dependent variable: Excess returns on government and corporate bonds
1-5G 6-10G Aaa Aa A Baa LG

h 0.08 0.13 0.19 0.20 0.21 0.22 0.30
tib) 5.24 3.57 7.33 8.14 8.42 8.73 11.90
R? 0.07 0.08 0.14 0.16 0.17 0.18 >
ste) 1.21 1.95 2,17 2.05 205 212 212

*RM is the value-weighted monthly percent return on all the stocks in the 25 size~BE/ME
portfolios, plus the negative-BE stocks excluded from the 25 portfolios. RF is the one-month
Treasury bill rate. observed at the beginning of the month.

The seven bond portfolios used as dependent variables in the excess-return regressions are 1- to
3-year and 6- to 10-year governments (1-3G and 6-10G) and corporate bonds rated Aaa. Aa. A, Baa,
and below Baa (LG) by Moody's. The 25 size-BE, M E stock portfolios are formed as follows. Each
vear t from 1963 to 1991 NYSE quintile breakpoints for size (ME, stock price times shares
outstanding). measured at the end of June, are used to allocate NYSE, Amex. and NASDAQ stocks
to five size quintiles. Similarly. NYSE quintile breakpoints for BE/ME are used to allocate NYSE,
Amex. and NASDAQ stocks to five book-to market equity quintiles. In BE - ME. BE is book
common equity for the fiscal year ending in calendar year ¢ — 1, and ME is for the end of December
of t — 1. The 25 size-BE ME portfolios are formed as the intersections of the five size and the five
BE ME groups. Value-weighted monthly percent returns on the portfolios are calculated from July
of year ¢ to June of 1 + 1.

R? and the residual standard error. s(e), are adjusted for degrees of freedom.
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SMB and HML - Table 5 shows that in the absence of competition from the
market portfolio. SMB and HML typically capture substantial time-series
variation in stock returns; 20 of the 25 R? values are above 0.2 and eight are
above 0.5. Especially for the portfolios in the larger-size quintile, however, SM B
and HML leave common variation in stock returns that is picked up by the
market portfolio in table 4.

The Market, SMB, and HML - Table 5 says that, used alone, SMBand HML
have little power to explain bond returns. Table 6 shows that when the excess
market return is also in the regressions, each of the three stock-market factors
captures variation in bond returns. We shall find, however, that adding the
term-structure factors to the bond regressions largely kills the explanatory
power of the stock-market factors. Thus the apparent role of the stock-market
factors in bond returns in table 6 probably results from covariation between the
term-structure and stock-market factors.

The interesting regressions in table 6 are for stocks. Not surprisingly, the three
stock-market factors capture strong common variation in stock returns. The
market fs for stocks are all more than 38 standard errors from 0. With one
exception, the ¢-statistics on the SM B slopes for stocks are greater than 4; most
are greater than 10. SMB, the mimicking return for the size factor, clearly
captures shared variation in stock returns that is missed by the market and by
HM L. Moreover, the slopes on SMB for stocks are related to size. In every
book-to-market quintile, the slopes on SMB decrease monotonically from
smaller- to bigger-size quintiles.

Similarly, the slopes on HM L, the mimicking return for the book-to-market
factor. are systematically related to BE/ME. In every size quintile of stocks, the
HM L slopes increase monotonically from strong negative values for the lowest-
BE/ME quintile to strong positive values for the highest-BE/ME quintile.
Except for the second BE/ME quintile, where the slopes pass from negative to
positive, the HM L slopes are more than five standard errors from 0. HML
clearly captures shared variation in stock returns, related to book-to-market
equity, that is missed by the market and by SMB.

Given the strong slopes on SM B and HM L for stocks, it is not surprising that
adding the two returns to the regressions results in large increases in R2. For
stocks, the market alone produces only two (of 25) R? values greater than 0.9
(table 4); in the three-factor regressions (table 6), R? values greater than 0.9 are
routine (21 of 25). For the five portfolios in the smallest-size quintile, R? in-
creases from values between 0.61 and 0.70 in table 4 to values between 0.94 and
0.97 in table 6. Even the lowest three-factor R? for stocks, 0.83 for the portfolio
in the largest-size and highest-BE/ME quintiles, is much larger than the 0.69
generated by the market alone.

Adding SMB and HML to the regressions has an interesting effect on the
market fBs for stocks. In the one-factor regressions of table 4, the f§ for the
portfolio of stocks in the smallest-size and lowest-BE/ME quintiles is 1.40. At
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the other extreme, the univariate 3 for the portfolio of stocks in the biggest-size
and highest-BE/ M E quintiles is 0.89. In the three-factor regressions of table 6,
the Bs for these two portfolios are 1.04 and 1.06. In general. adding SM B and
HM L to the regressions collapses the fis for stocks toward 1.0: low fs move up
toward 1.0 and high fs move down. This behavior is due. of course, to
correlation between the market and SMB or HM L. Although SMB and HML
are almost uncorrelated { — 0.08), the correlations between RM-RF and the
SMB and HML returns are 0.32 and — 0.38.

4.3. Stock-market and bond-market factors

Used alone, bond-market factors capture common variation in stock returns
as well as bond returns (table 3). Used alone, stock-market factors capture
shared variation in bond returns as well as stock returns (table 6). These results
demonstrate that there is overlap between the stochastic processes for bond and
stock returns. We emphasize this point because the joint tests on the stock- and
bond-market factors that follow muddy the issue a bit.

First Pass — Table 7 shows that, used together to explain returns, the
bond-market factors continue to have a strong role in bond returns and the
stock-market factors have a strong role in stock returns. For stocks, adding
TERM and DEF to the regressions has little effect on the slopes on the
stock-market factors; the slopes on RM~RF, SM B, and HM L for stocks in table
7a are strong and much like those in table 6. Similarly, adding R\MI-RF, SMB,
and HM L to the regressions for bonds has little effect on the slopes on TERM
and DEF, which are strong and much like those in table 3.

The five-factor regressions in table 7 do, however, seem to contradict the
evidence in tables 3 and 6 that there is strong overlap between the return
processes for bonds and stocks. Adding the stock-market factors to the regres-
sions for stocks kills the strong slopes on TERM and DEF observed in the
two-factor regressions of table 3. The evidence in table 6 that bond returns
respond to stock-market factors also largely disappears in table 7b. In the
five-factor regressions, only the low-grade bond portfolio, LG, continues to
produce nontrivial slopes on the stock-market factors.

Table 7 seems to say that the only shared variation in bond and stock returns
comes through low-grade bonds. But tables 3 and 6 say there is strong common
variation in bond and stock returns when bond- and stock-market factors are
used alone to explain returns. Can we reconcile these results? We argue next that
the two term-structure factors are indeed common to bond and stock returns. In
the five-factor regressions for stocks, however, the tracks of TERM and DEF are
buried in the excess market return, RM-RF. In contrast to the two term-
structure factors. the three stock-market factors are generally confined to stock
returns; except for low-grade bonds, these factors do not spill over into bond
returns. [n short, we argue that stock returns share three stock-market factors,
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and the links between stock and bond returns come largely from two shared
term-structure factors.

Second Pass: An Orthogonalized Market Factor - If there are multiple com-
mon factors in stock returns, they are all in the market return, RM, which is just
a value-weighted average of the returns on the stocks in the CRSP-COMPU-
STAT sample. The regression of RM-RF on SMB. HM L, TERM, and DEF for
monthly returns of July 1963 to December 1991 illustrates the point:

RM-RF =050+ 044SMB - 063 HML + 081 TERM

(2.55) (6.48) (—823) {9.09)
+0.79DEF + e (D
(4.62)

The t-statistics are in parentheses below the slopes: the R? is 0.38. This
regression demonstrates that the market return is a hodgepodge of the common
factors in returns. The strong slopes on TERM and DEF produced by RM—-RF
(the excess return on a proxy for the portfolio of stock-market wealth) are clear
evidence that the two term-structure factors capture common variation in stock
returns.

The sum of the intercept and the residuals in (1), call it RMO, is a zero-
investment portfolio return that is uncorrelated with the four explanatory
variables in (1). We can use RMO as an orthogonalized market factor that
captures common variation in returns left by SMB, HML, TERM, and DEF.
Since the stock-market returns, SMB and HML, are largely uncorrelated
with the bond-market returns, TERM and DEF (table 2). five-factor regres-
sions that use RMO, SMB, HML, TERM, and DEF to explain bond and
stock returns will provide a clean picture of the separate roles of bond- and
stock-market factors in bond and stock returns. The regressions are in
table 8.

The story for the common variation in bond returns in table 8b is like that in
table 7b. The bond-market factors, TERM and DEF, have strong roles in bond
returns. Some bond portfolios produce slopes on the stock-market factors that
are more than two standard errors from 0. But this is mostly because TERM and
DEF produce high R* values in the bond regressions, so trivial slopes can be
reliably different from 0. As in table 7b. only the low-grade bond portfolio (LG)
produces nontrivial slopes on the stock-market factors. Otherwise, the stock-
market factors don’t add much to the shared variation in bond returns captured
by TERM and DEF.

For the stock portfolios, the slopes on RMO in the five-factor regressions of
table 8a are identical (by construction) to the large slopes on RM~RF in table
7a. The slopes on the size and book-to-market returns in table 8a shift somewhat
{up for SM B, down for HM L) relative to the slopes in table 7a. But the spreads
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Table 7b

Regressions of excess stock returns on government and corporate bonds (in percent) on the
stock-market returns. RVM~RF. SMB. and HML, and the bond-market returns. TERM and DEF:
July 1963 to December 1991, 342 months.*

R{t) — RF(1) = a + ALRM(t) — RF(1)] + sSMB(t) + hHML(t) + mTERM 1) + dDEF(¢) + elt)

Bond portfolio

1-5G 6-10G Aaa Aa A Baa LG
b - 0.02 —0.04 - 0.02 0.00 0.00 0.02 0.18
tih) - 2.84 - 314 — 296 0.06 1.03 1.99 7.39
s 0.00 -002 -0.02 - 001 0.00 0.05 0.08
t(s) 0.30 - L12 — 228 — 242 0.40 3.20 2.34
h 0.00 —-0.02 - 0.02 - 0.00 0.00 0.04 0.12
tihy 0.44 - 1.29 - 246 - 040 0.90 2.39 3.13
m 0.47 0.73 1.03 0.99 1.00 0.99 0.64
t{m) 30.01 36.84 93.30 117.30 124.19 50.50 14.25
d 0.27 0.32 0.97 0.97 .02 1.05 0.80
t(d) 9.87 8.77 49,25 65.04 71.51 30.33 992
R? 0.80 0.87 0.97 0.98 0.98 091 0.38
ste) 0.56 0.73 0.40 0.30 0.29 0.70 1.63

*RM is the value-weighted monthly percent return on all stocks in the 235 size-BE;ME portfolios.
plus the negative-BE stocks excluded from the portfolios. RF is the one-month Treasury bill rate.
observed at the beginning of the month. SM 8 (small minus big) is the difference cach month between
the simple average of the returns on the three small-stock portfolios ('L, S M, and S'H) and the
simple average of the returns on the three big-stock portfolios (B'L, B M. and B H). HML {(high
minus low) is the difference each month between the simple average of the returns on the two
high-BE ME portfolios (S H and B H) and the average of the returns on the two low-BE ' ME
portfolios (S L and B L). TERM is LTG-RF, where LTG is the long-term government bond return.
DEF is CB-LTG. where CB is the return on a proxy for the market portfolio of corporate bonds.

The seven bond portfolios used as dependent variables in the excess-return regressions are |- to
5-year and 6- to 10-year governments {1-5G and 6-10G) and corporate bonds rated Aaa, Aa. A, Baa.
and below Baa (LG) by Moody's. The 25 size-BE;ME stock portfolios are formed as follows. Each
year ¢ from 1963 to 1991 NYSE quintile breakpoints for size (ME. stock price times shares
outstanding). measured at the end of June, are used to allocate NYSE, Amex, and NASDAQ stocks
to five size quintiles. Similarly. NYSE quintile breakpoints for BE/ME are used to allocate NYSE.
Amex. and NASDAQ stocks to five book-to-market quintiles. In BE 'ME. BE is book common
equity for the fiscal year ending in calendar year t — 1, and ME is for the end of December of r — 1.
The 25 size-BE ME portfolios are the intersections of the five size and the five BE'ME groups.
Value-weighted monthly percent returns on the portfolios are calculated from July of year ¢ to June
ofr + I

R* and the residual standard, error, ste). are adjusted for degrees of freedom.

in the SM B and HM L slopes across the stock portfolios in table 8a are like those
in table 7a, and SMB and HM L again capture strong shared variation in stock
returns.

What changes dramatically in the five-factor regressions of table 8, relative to
table 7, are the slopes on the term-structure factors for stocks. The slopes on
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TERM are more than 14 standard errors from 0; the DEF slopes are more than
seven standard errors from 0. The slopes on TERM and DEF for stocks are like
those for bonds. Thus unlike table 7, the five-factor regressions in table 8 say
that the term-structure factors capture strong common variation in stock and
bond returns.

How do the tracks of the term-structure variables get buried in the five-factor
regressions for stocks in table 7a? Table 8a says that stocks load strongly on
RMO, TERM. and DEF, but there is little cross-sectional variation in the slopes
on these factors. All the stock portfolios produce slopes on TERM and DEF
close to 0.81 and 0.79, the slopes produced by the excess market return in (1).
And the stock portfolios all produce slopes close to 1.0 on RMO in table 8a, and
thus on RM-RF in table 7a. Tables 7a and 8a then say that because there is little
cross-sectional variation in the slopes on RM~RF, RMO. TERM, and DEF, the
excess market return in table 7a absorbs the common variation in stock returns
associated with RMO, TERM, and DEF. In short, the common variation in
stock returns related to the term-structure factors is buried in the excess market
return in table 7a.

Is there any reason to prefer the five-factor regressions in table 8 over those in
table 77 Only to show that, in addition to the three stock-market factors, there
are two bond-market factors in stock returns. Otherwise, the two sets of
regressions produce the same R? values and thus the same estimates of the total
common variation in returns. And the two sets of regressions produce the same
intercepts for testing the implications of five-factor models for the cross-section
of average stock returns.

5. The cross-section of average returns

The regression slopes and R* values in tables 3 to 8 establish that the
stock-market returns. SMB, HML, and RM-RF (or RMO), and the bond-
market returns, TERM and DEF, proxy for risk factors. They capture common
variation in bond and stock returns. Stock returns have shared variation related
to three stock-market factors, and they are linked to bond returns through
shared variation in two term-structure factors. We next test how well the
average premiums for the five proxy risk factors explain the cross-section of
average returns on bonds and stocks.

The average-return tests center on the intercepts in the time-series regressions.
The dependent variables in the regressions are excess returns. The explanatory
variables are excess returns (RM-RF and TERM) or returns on zero-investment
portfolios (RMO, SMB, HM L. and DEF). Suppose the explanatory returns have
minimal variance due to firm-specific factors, so they are good mimicking
returns for the underlying state variables or common risk factors of concern to
investors. Then the multifactor asset-pricing models of Merton (1973) and Ross
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Table 8b

Regressions of excess returns on government and corporate bonds (in percent) on the stock-market
returns. RMO. SMB. and HML, and the bond-market returns. TERM and DEF: July 1963 to
December 1991, 342 months.*

Rit) — RF(t) = u - hRMO(t) + sSMB(t) + hHML(t) + mTERM(t) + dDEF(t) + e(1)

Bond portfolio

1-3G 6-10G Aaa Al A Baa LG
b - 002 - 0.04 - 0.02 0.00 0.00 0.02 0.18
tih) — 284 - 314 -~ 296 0.06 1.05 1.99 7.39
s —0.00 —0.03 - 0.03 —-0.01 0.00 0.06 0.16
() —0.68 - 2.30 — 347 — 253 0.80 4.09 5.09
h 0.02 - 0.00 - 0.0t — 0.00 0.00 0.03 0.00
tth 1.76 - 0.00 - 1.36 -~ 0.47 0.52 1.72 0.12
m 043 0.72 1.02 0.99 1.00 1.01 0.79
t(m) 32.09 39.55 102.65 130.93 139.11 57.34 19.56
d 0.23 0.29 0.95 097 1.02 1.07 0.94
td) 9.46 8.25 50.04 67.08 74.00 31.77 12.09
R 0.30 0.87 0.97 0.98 0.98 0.91 0.58
sle) 0.36 0.73 0.40 0.30 0.29 0.70 1.63

*RMO, the orthogonalized market return. is the sum of intercept and residuals from the
regression of RM-RF on SMB. HML, TERM. and DEF. RM is the value-weighted monthly percent
return on all stocks in the 23 size-BE M E portfolios, plus the negative-BE stocks excluded from the
portfolios. RF is the one-month Treasury bill rate, observed at the beginning of the month. SV B
tsmall minus big). the return on the mimicking portfolio for the common size factor in stock returns,
is the difference each month between the simple average of the returns on the three small-stock
portfolios (S L. § M.and § H) and the simple average of the returns on the three big-stock portfolios
(B L.B M.and B H). H ML thigh minus low). the return on the mimicking portfolio for the common
book-to-market equity factor in returns, is the difference each month between the simple average of
the returns on the two high-BE ME portfolios (S 'H and B ) and the average of the returns on the
two low-BE ME portfolios {§ L and B-L). TERM is LTG-RF, where LTG is the long-term
government bond return. DEF s CB-LTG, where CB is the return on a proxy for the market
portfolio of corporate bonds.

The seven bond portfolios used as dependent variables in the excess-return regressions are 1- to
S-year and 6- to 10-year governments (1-3G and 6-10G) and bonds rated Aaa., Aa, A. Baa, and
below Baa (LG) by Moody's. The 23 size-BE,/ ME stock portfolios are formed as follows. Each year
t from 1963 to 1991 NYSE quintile breakpoints for size (M E. stock price times shares outstanding).
measured at the end of June. are used to allocate NYSE. Amex, and NASDAQ stocks to five size
quintiles. NYSE quintile breakpoints for BE ME are also used to allocate NYSE, Amex, and
NASDAQ stocks to five-book-to-market equity quintiles. In BE M E, BE is book common equity
for the fiscal year ending in calendar year t — 1, and ME is for the end of December of t — 1. The 25
size-BE ME portfolios are the intersections of the five size and the five BE ME groups. Value-
weighted monthly percent returns on the portfolios are calculated from July of year ¢ to June of
r+ 1

R* and the resdiual standard error. ste). are adjusted for degrees of freedom.
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(1976) imply a simple test of whether the premiums associated with any set of
explanatory returns suffice to describe the cross-section of average returns: the
intercepts in the time-series regressions of excess returns on the mimicking
portfolio returns should be indistinguishable from 0.

Since the stock portfolios produce a wide range of average returns, we
examine their intercepts first. We are especially interested in whether the
mimicking returns SMB and HM L absorb the size and book-to-market effects
in average returns, illustrated in table 2. We then examine the intercepts for
bonds. Here the issue is whether different factor models predict patterns in
average returns that are rejected by the flat average bond returns in table 2.

5.1. The cross-section of average stock returns

RM-RF — When the excess market return is the only explanatory variable in
the time-series regressions, the intercepts for stocks (table 9a) show the size effect
of Banz (1981). Except in the lowest-BE/ME quintile, the intercepts for the
smallest-size portfolios exceed those for the biggest by 0.22% to 0.37% per
month. The intercepts are also related to book-to-market equity. In every size
quintile, the intercepts increase with BE/ME; the intercepts for the highest-
BE/ME quintile exceed those for the lowest by 0.25% to 0.76% per month.
These results parallel the evidence in Fama and French {1992a) that, used alone,
market fs leave the cross-sectional variation in average stock returns that is
related to size and book-to-market equity.

In fact, as in Fama and French (1992a), the simple relation between average
return and f for the 25 stock portfolios used here is flat. A regression of average
return on § yields a slope of — 0.22 with a standard error of 0.31. The Sharpe
(1964)-Lintner (1965) model (§ suffices to describe the cross-section of average
returns and the simple relation between f and average return is positive) fares no
better here than in our earlier paper.

SMB and HML - The two-factor time-series regressions of excess stock
returns on SM B and HM L produce similar intercepts for the 25 stock portfolios
(table 9a). The two-factor regression intercepts are, however, large (around 0.5%
per month) and close to or more than two standard errors from 0. Intercepts
that are similar in size support the conclusion from the cross-section regressions
in Fama and French (1992a) that size and book-to-market factors explain the
strong differences in average returns across stocks. But the large intercepts also
say that SMB and HM L do not explain the average premium of stock returns
over one-month bill returns.

RM-RF, SMB, and HM L - Adding the excess market return to the time-
series regressions pushes the strong positive intercepts for stocks observed in the

! This implication is only an approximation in the Ross (1976) model. See. for example. Shanken
(1982).
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Table 9b

Intercepts form excess bond return regressions for two government und five corporate bond
portfolios: July 1963 to December 1991, 342 months.*

Bond portfolio

1-3G 6—-10G Aaa Aua A Baa LG

) Ry — RF{ty=a +mTERMt) = dDEF(D + ¢tt)

a 0.08 0.09 —0.02 - 0.00 - 0.00 0.06 0.06
tia) 270 2.16 - 1.10 —0.55 -0.29 142 0.67
() Rty — RF() = a+ b[RMI0) = RF(0)] + el
u 0.08 0.08 —-0.03 - 0.02 — 0.0l 0.04 0.00
t{a) 1.27 0.76 - 0.24 - 0.13 - 0.1 37 0.03
iy RN — RFU) = u + sSMB() + hHM L) + e(n)

u 0.12 0.16 0.07 0.07 0.07 0.11 0.08
tiu) 1.70 1.47 0.52 0.58 0.33 0.82 0.58
(1iv) Ry — RFit)y = a + b[RM({t) — RF(1)] + sSMB(1) + hHHML(1) + et1)

d 0.06 0.07 —0.07 - 007 - 0.08 - 0.03 - 0.11
tia) 0.89 0.62 —0.62 — 0.64 - 0.69 —0.41 - 1.00

(v)  Rit) = RF() =a + b[RM(1) — RF(1)] + sSMBlty + hHML(1y
+ mTERM{t) + dDEF 1) + ¢(t)

a 0.09 0.11 - 0.00 - 0.00 —0.00 0.02 - 0.07
) 2.84 277 - 0.17 -0.23 —0.57 0.52 -0.77

*See footnote under table 9¢.

two-factor (SM B and HM L) regressions to values close to 0. Only three of the 25
intercepts in the three-factor regressions differ from 0 by more than 0.2% per
month: 16 are within 0.1% of 0. Intercepts close to 0 say that the regressions that
use RM-RF. SMB. and HML to absorb common time-series variation in
returns do a good job explaining the cross-section of average stock returns.
There is an interesting story for the smaller intercepts obtained when the
excess market return is added to the two-factor (SM B and HM L) regressions. In
the three-factor regressions, the stock portfolios produce slopes on RM-RF
close to I. The average market risk premium (0.43% per month) then absorbs
the similar strong positive intercepts observed in the regressions of stock returns
on SMB and HML. In short, the size and book-to-market factors can explain
the differences in average returns across stocks. but the market factor is needed
to explain why stock returns are on average above the one-month bill rate.
TERM and DEF - Table 9a shows that adding the term-structure factors,
TERM and DEF . to the time-series regressions for stocks has almost no effect on
the intercepts produced by the three stock-market factors. Likewise. in spite of
the strong slopes on TERM and DEF when they are used alone to explain stock
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Table 9¢

F-stauistics testing the intercepts in the excess-return regressions against 0 and matching probability
levels of bootstrap and F-distributions.*

Regression (from tables 9a and 9b)

(i) (ii) (i) (iv) )

F-statistic 2.09 191 1.78 1.56 1.66
Probability level
Bootstrap 0.998 0.996 0.985 0951 0.971

F-distribution 0.999 0.996 0.990 0.961 0975

*RM is the value-weighted monthly percent return on all stocks in the 25 size-BE. ME portfolios.
ptus the negative-BE stocks excluded from the 23 portfolios. RF is the one-month Treasury bill rate.
observed at the beginning of the month. SMB (small minus big). the return on the mimicking
portfolio for the common size factor in stock returns. is the difference each month between the simple
average of the returns on the three small-stock portfolios (S°L, S’M. and S ‘H) and the simple average
of the returns on the three big-stock portfolios (8 L. B:M. and B H). HML (high minus fow), the
return on the mimicking portfolio for the common book-to-market equity factor in returns, is the
difference each month between the simple average of the returns on the two high-BE M E portfolios
(S'H and B/H) and the average of the returns on the two low-BE'ME portfolios (S 'L and B L).
TERM i1s LTG-RF, where LTG is the long-term government bond return. DEF is CB-LTG. where
CB is the return on a proxy for the market portfolio of corporate bonds.

The seven bond portfolios used as dependent variables in the excess-return regressions are 1- 1o
S-year and 6- to 10-year governments (1-5G and 6-10G) and corporate bonds rated Aaa, Aa, A, Baa,
and below Baa (LG) by Moody's. The 25 size-BE, M E stock portfolios are formed as follows. Each
year ¢ from 1963 to 1991 NYSE quintile breakpoints for size (ME. stock price times shares
outstanding). measured at the end of June. are used to allocate NYSE. Amex, and NASDAQ stocks
to five size quintiles. NYSE quintile breakpoints for BE ME are also used to allocate NYSE. Amex,
and NASDAQ stocks to five book-to-market equity quintiles. In BE'ME. BE is book common
equity for the fiscal year ending in calendar year ¢ — 1. and ME is for the end of December of t — 1.
The 25 size-BE ME portfolios are the intersections of the five size and the five BE ME groups.
Value-weighted monthly percent returns on the portfolios are calculated from July of vear ¢ to June
of t + 1.

Regressions {i}v) in table 9¢ correspond to the regressions in tables 9a and 9b. The F-statistic is

F o= (AZ7VAAN — K = L+ DI{Ls(N = K)xwy ).

where .V = 342 observations. L = 32 regressions, K is | pius the number of explanatory variables in
the regression. A is the (column) vector of the 32 regression intercepts, £ (L x L) is the unbiased
covariance matrix of the residuals from the 32 regressions. and o, , is the diagonal element of
(X°X) ™! corresponding to the intercept. Gibbons, Ross, and Shanken (1989) show that this statistic
has an F-distribution with Land N — K — L + 1 degrees of freedom under the assumption that the
returns and explanatory variables are normal and the true intercepts are 0.

[n the bootstrap simulations, the slopes (with intercepts set to 0), explanatory variables, and
residuals from the regressions for July 1963 to December 1991 in tables 3 to 7 are used to generate
342 monthly excess returns for the 25 stock and seven bond portfolios for each regression model.
These model returns and the exrlanatory returns, RM~RF, SMB. HML, TERM. and DEF, for July
1963 to December 1991, are the population for the simulations. Each simulation takes a random
sample, with replacement, of 342 paired observations {the same set of observations for each of the
five regressicn models) on the model returns and the explanatory variables. and estimates the
regressicas. For each model. the table shows the proportion of 10.000 simulations in which the
F-staustic is smaller than the empirical estimate. The table also shows the probability that a value
drawn from an F:distribution is smaller than the empirical estimate.
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returns (table 3), the two variables produce intercepts close to the average excess
returns for the 25 stock portfolios in table 2.

The reason for these results is straightforward. The average TERM and DEF
returns (the average risk premiums for the term-structure factors) are puny,
0.06% and 0.02% per month. The high volatility of TERM and DEF (table 2)
allows them to capture substantial common variation in bond and stock returns
in the two-factor regressions of table 3 and the five-factor regressions of table 8.
But the low average TERM and DEF returns imply that the two term-structure
factors can’t explain much of the cross-sectional variation in average stock
returns.

5.2. The cross-section of average bond returns

Tables 3, 7b and 8b say that the common variation in bond returns is
dominated by the bond-market factors, TERM and DEF. Oniy the low-grade
bond portfolio (LG) has nontrivial slopes on the stock-market factors when
TERM and DEF are in the bond regressions. Like the average values of TERM
and DEF, the average excess returns on the bond portfolios are close to 0
(table 2), so it is not surprising that the intercepts in the time-series regressions
for bonds (table 9b) are close to 0.

Do low average TERM and DEF premiums imply that the term-structure
factors are irrelevant in a well-specified asset-pricing model? Hardly. TERM and
DEF are the dominant variables in the common variation in bond returns.
Moreover, Fama and-French (1989) and Chen (1991) find that the expected
values of variables like TERM and DEF vary through time and are related to
business conditions. The expected value of TERM, the term premium for
discount-rate risks, is positive around business cycle troughs and negative near
peaks. The expected value of the default premium in DEF is high when economic
conditions are weak and default risks are high, and it is low when business
conditions are strong. Thus, the common sensitivity of stocks and bonds to
TERM and DEF implies interesting intertemporal variation in expected stock
and bond returns.

3.3. Joint tests on the regression intercepts

We use the F-statistic of Gibbons, Ross, and Shanken (1989) to formally test
the hypothesis that a set of explanatory variables produces regression intercepts
for the 32 bond and stock portfolios that are all equal to 0. The F-statistics, and
bootstrap probability levels, for the five sets of intercepts produced by the
explanatory variables in tables 3 to 8 are in table 9c.

The F-tests support the analysis of the intercepts above. The tests reject the
hypothesis that the term-structure returns, TERM and DEF. suffice to explain
the average returns on bonds and stocks at the 0.99 level. This confirms the
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conclusion, obvious from the regression intercepts in table 9a, that the low
average TERM and DEF returns cannot explain the cross-section of average
stock returns. The F-test rejects the hypothesis that RM-RF suffices to explain
average returns at the 0.99 level. This confirms that the excess market return
cannot explain the size and book-to-market effects in average stock returns. The
large positive intercepts for stocks observed when SMB and HM L are the only
explanatory variables produce an F-statistic that rejects the zero-intercepts
hypothesis at the 0.98 level.

In terms of the F-test, the three stock-market factors, RM—-RF, SMB, and
HML, produce the best-behaved intercepts. Nevertheless, the joint test that all
intercepts for the seven bond and 23 stock portfolios are 0 rejects at about the
0.95 level. The rejection comes largely from the lowest-BE/ME quintile of
stocks. Among stocks with the lowest ratios of book-to-market equity (growth
stocks), the smallest stocks have returns that are too low ( — 0.34% per month,
t = — 3.16) relative to the predictions of the three-factor model, and the biggest
stocks have returns that are too high {(0.21% per month, t = 3.27). Put a bit
differently, the rejection of a three-factor model in table 9c is due to the absence
of a size effect in the lowest-BE/ME quintile. The five portfolios in the lowest-
BE/ME quintile produce slopes on the size factor SMB that are strongly
negatively related to size (table 6). But unlike the other BE/ME quintiles,
average returns in the lowest-BE/ME quintile show no relation to size (table 2).

Despite its marginal rejection in the F-tests, our view is that the three-factor
model does a good job on the cross-section of average stock returns. The
rejection of the model simply says that because RM-RF, SMB, and HML
absorb most of the variation in the returns on the 25 stock portfolios (the typical
R? values in table 6 are above 0.93), even small abnormal average returns suffice
to show that the three-factor model is just a model, that is, it is false. To answer
the important question of whether the model can be useful in applications, the
interesting result is that only one of the 25 three-factor regression intercepts for
stocks (for the portfolio in both the smallest-size and the lowest-BE/ME
quintiles) is much different from 0 in practical terms.

Indeed, our view is that the three-factor regressions that use RM-RF, SM B,
and HM L to explain average returns do surprisingly well, given the simple way
the mimicking returns SMB and HM L for the size and book-to-market factors
are constructed. The regressions produce intercepts for stocks that are close to 0,
even though SMB and HM L surely contain some firm-specific noise as proxies
for the risk factors in returns related to size and book-to-market equity.

Adding the term-structure returns, TERM and DEF, to regressions that also
use RM-RF, SMB, and HM L as explanatory variables increases F. The larger
F comes from bonds. The five-factor regression intercepts and R? values for
stocks are close to those produced by the three stock-market factors. But
for bonds, adding TERM and DEF results in much lower residual standard
errors. and the increased precision pushes the five-factor intercepts for the two
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government bond portfolios beyond two standard errors from 0. The two
intercepts are, however, rather small. 0.09% and 0.11% per month.

The three stock-market factors produce a lower F, but we think the five-factor
regressions provide the best model for returns and average returns on bonds and
stocks. TERM and DEF dominate the variation in bond returns. And the
variation in the expected values of TERM and DEF with business conditions is
an interesting part of the variation through time in the expected returns on
stocks and bonds that is missed by the F-test, which is concerned only with
long-term average returns.

6. Diagnostics

In this section we check the robustness of our inference that five common risk
factors explain the cross-section of expected stock and bond returns. We first use
the residuals from the five-factor time-series regressions to check that the
regressions capture the variation through time in the cross-section of expected
returns. We then examine whether our five risk factors capture the January
seasonals in stock and bond returns. Next come split-sample regressions that
use one set of stocks in the explanatory returns and another. disjoint, set in the
dependent returns. These tests address the concern that the evidence of size and
book-to-market factors in the regressions above is spurious, arising only be-
cause we use size and book-to-market portfolios for both our dependent and
explanatory returns. The last and most interesting tests examine whether the
stock-market factors that capture the average returns on size-BE'ME portfolios
work as well on portfolios formed on other variables known to be informative
about average returns. in particular, earnings, price and dividend, price ratios.

6.1. The predictability of the regression residuals

There is evidence that stock and bond returns can be predicted using (a)
dividend yields (D, P), (b) spreads of low-grade over high-grade bond yields
{default spreads, DFS), (c) spreads of long-term over short-term bond yields
(term spreads, 7S), and (d) short-term interest rates. [See Fama (1991) and the
references therein.] If our five risk factors capture the cross-section of expected
returns. the predictability of stock and bond returns should be embodied in the
explanatory returns (the month-by-month risk premiums) in the five-factor
regressions. The regression residuals should be unpredictable. To test this
hypothesis. we estimate the 32 time-series regressions,

e it + 1) =ky + k D{t) '/P(t) + ksDFS(t) + k3TS{t) + k RF (1)

+ n,(t + 1). (2)
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The e,(¢ + 1)in (2) are the time series of residuals for our 23 stock and seven
bond portiolios from the five-factor regressions of table 7. The dividend yield,
D(t)'P(t), is dividends on the value-weighted portfolio of NYSE stocks for the
vear ending in month ¢ divided by the value of the portfolio at the end of ¢. The
default spread, DFS(t), is the difference at the end of month ¢ between the yield
on a market portfolio of corporate bonds and the long-term government bond
yield (from Ibbotson Associates). The term spread, TS(:), is the difference
between the long-term government bond yield at the end of month r and the
one-month bill rate, RF ().

The estimates of (2) produce no evidence that the residuals from the five-factor
time-series regressions are predictable. In the 32 regressions, 15 produce nega-
tive values of R* (adjusted for degrees of freedom). Only four of the 32 R? values
exceed 0.01; the largest is 0.03. Out of 128 (32 x4) slopes in the residual
regressions, ten are more than two standard errors from 0; they are split evenly
between positive and negative values, and they are scattered randomly across
the 32 regressions and the four explanatory variables.

The fact that variables known to predict stock and bond returns do not
predict the residuals from our five-factor regressions supports our inference that
the five risk factors capture the cross-section of expected stock and bond returns.
The residual tests are also interesting information on a key regression specifica-
tion. Since we estimate regression slopes on returns for the entire 1963-1991
period, we implicitly assume that the sensitivities of the dependent returns to the
risk factors are constant. If the true slopes vary through time, the regression
residuals may be spuriously predictable. The absence of predictability suggests
that the assumption of constant slopes is reasonable, at least for the portfolios
used here.

6.2. January seasonals

Since the work Roll (1983) and Keim (1983), documenting that stock returns,
especially returns on small stocks, tend to be higher in January, it is standard in
tests of asset-pricing models to look for unexplained January effects. We are
leery of judging models on their ability to explain January seasonals. If the
seasonals are, in whole or in part, sampling error, the tests can contain a data-
snooping bias toward rejection [Lo and MacKinlay (1990)]. Nevertheless, we
test for January seasonals in the residuals from our five-factor regressions.
Despite our fears, we find that, except for the smallest stocks, residual January
seasonals are weak at best. The strong January seasonals in the returns on
stocks and bonds are largely absorbed by strong seasonals in our risk factors.

Table 10 shows regressions of returns on a dummy variable that is 1 in
January and 0 in other months. The regression intercepts are average returns for
non-January months, and the slopes on the dummy measure differences between
average January returns and average returns in other months.
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The table confirms that there are January seasonals in excess stock returns.
and the seasonals are related to size. The slopes on the January dummy are all
more than 2.92% per month and more than two standard errors from O for the
portfolios in the two smallest size quintiles. Controlling for BE ME, the extra
January return declines monotonically with increasing size. More interesting,
the January seasonal in stock returns is also related to book-to-market equity.
In every size quintile, the slopes on the January dummy tend to increase with
BE/ME. The extra January return for the two highest-BE M E portfolios in a size
quintile is always at least 2.38% per month and 2.85 standard errors from 0.

January seasonals are not limited to stock returns. The slopes on the January
dummy for corporate bonds increase monotonically from the Aaa to the LG
portfolio. The extra January returns are 0.86%. 1.14%, and 1.56% per month
for the A, Baa, and LG portfolios, and these extra average returns are at least
1.94 standard errors from 0.

If our five-factor time-series regressions are to explain the January seasonals
in stock and bond returns, there must be January seasonals in the risk factors.
Table 10 shows that, except for TERM. the risk factors have extra January
returns in excess of 1% per month and at least 1.67 standard errors from 0. The
seasonals in the size and book-to-market factors are especially strong. The
average SMB and HM L returns in January are 2.74% and 2.29% per month
greater than in other months, and the extra January returns are 4.96 and 4.70
standard errors from 0. Indeed, like the excess returns on the 25 stock portfolios
and the five corporate bond portfolios that are the dependent variables in the
five-factor regressions, the extra January returns on the risk factors are generally
much larger and more reliably different from 0 than the average returns for
non-January months.

Finally, table 10 shows that the January seasonals in our risk factors largely
absorb the seasonals in stock and bond returns. In the regressions of the
five-factor residuals on the January dummy. only the stock portfolios in the
smallest-size quintile produce systematically positive slopes: even these slopes
are only one-quarter to one-tenth the positive January seasonals in the raw
excess returns on the portfolios. If anything. the five-factor residuals for the
remaining size quintiles show negative January seasonals, but the slopes on the
January dummy for these stock portfolios. and for the bond portfolios, are small
and mostly within two standard errors of 0. In short, whether spurious or real,
the January seasonals in the returns on stocks and corporate bonds seem to be
largely explained by the corresponding seasonals in the risk factors of our
five-factor model.

6.3. Split-sample tests

In the time-series regressions for stocks, the dependent returns and the
two explanatory returns SMB and HML are portfolios formed on size and
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book-to-market equity. Many readers worry that the apparent explanatory
power of SMB and HM L is spurious, induced by the regression setup. We think
this is unlikely. given that the dependent returns are based on much finer size
and BE’ME sorts (25 portfolios) than the SMB and H ML returns. [t also seems
unlikely that we have stumbled on two mimicking returns for size and BE/ME
factors that (a) measure strong common variation in the returns on 25 portfolios
when really there is none, and (b) produce exactly the patterns in the regression
slopes on SM B and HM L needed to explain the size and book-to-market effects
in the average returns on the 25 portfolios. Still, an independent test is of
interest.

We split the stocks in each of the 25 size-BE/ME portfolios into two equal
groups. One group is used to form the 25 dependent value-weighted portfolio
returns for the time-series regressions. The other is used to form half-sample
versions of the explanatory returns, RM-RF, SMB, and HM L. The roles of the
two groups are then reversed, and another set of regressions is run. In this way
we have two sets of regressions. In each set, the explanatory and dependent
returns are from disjoint groups of stocks.

Without showing all the details, we can report that the results for the two
sets of regressions of excess returns for 25 size-BE/ME portfolios on disjoint
versions of RM-RF. SMB, and HML are similar to the full-sample results in
tables 6 and 9. The slopes on RM-RF, SMB, and HML in the split-sample
regressions are close to those in table 6, and the intercepts, like those for the
full-sample three-factor regressions in table 9. are close to 0. In short, the
split-sample regressions confirm that there are common risk factors in returns
related to size and book-to-market equity. They also confirm that market, size,
and book-to-market factors seem to capture the cross-section of average stock
returns.

If anything, the split-sample regressions show less power to reject the
hypothesis that RM-RF, SMB, and HML capture the cross-section of
average stock returns than the full-sample regressions. Since the 23
dependent portfolio returns in the split-sample regressions use half the
available stocks, the portfolios are less diversified than those in table 6.
Although the three-factor split-sample regressions produce high values of
R? (mostly greater than 0.88), they are a bit lower than those in table 6
(mostly greater than 0.9). As a result, the F-tests of the zero-intercepts
hypothesis are weaker for the split-sample regressions than for the fuli-sample
regressions.

6.4. Portfolios formed on E/P

The most interesting check on our inferences about the role of size and
book-to-market risk factors in returns is to examine whether these variables
explain the returns on portfolios formed on other variables known to be
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informative about average returns. Table |1 shows summary statistics, as well as
one-factor (RM-RF) and three-factor (RM-RF. SMB, and HML)
regressions for portfolios formed on earnings/price (E/P) and dividend/price
(D/P) ratios.

The average returns on the E/P portfolios have the U-shape documented in
Jaffe, Keim, and Westerfield (1989) and Fama and French (1992a). The portfolio
of firms with negative earnings and the portfolio of firms in the highest-£/P
quintile have the highest average returns. For the positive-E/P portfolios,
average return increases from the lowest- to the highest-E/P quintile. This
pattern is an interesting challenge for our risk factors.

Table 11

Summary statistics for value-weighted monthly excess returns (in percent) on portfolios formed on

dividend. price (D. P) and earnings,/price (E;/P), and regressions of excess portfolio returns on (i) the

excess market return (RM-RF) and (i) the excess market return (RM-RF) and the mimicking

returns for the size (SM B) and book-to-market equity (H M L) factors: July 1963 to December 1991,
342 months.?

(i) R(t) = RF(t) = a + B[RM(t) — RF(D)] + etr)
(i) R(1) — RF(t) = a + b([RM(t) — RF(1)] + sSMB(t) + RHML{t) + e(1)

Portfolios formed on E P Portfolios formed on D P
Portfolio Mean Std. timn) Mean Std. t(mn)
<0 0.72 7.77 1.72 0.48 7.36 1.20
Low 0.27 5.23 0.96 0.39 5.48 1.30
2 0.47 476 1.82 0.44 483 1.68
3 0.46 4.68 1.83 0.47 4.65 1.87
4 0.53 448 227 0.57 432 2.42
High 0.86 4.84 3.30 0.56 3.86 2.67
Portfolios formed on E'P
Regression (i) Regression (ii)
Portfolio a b R a b s h R?
EP<O 0.13 1.37 0.64 - 0.30 1.24 1.13 0.46 0.82
(0.50)  (24.70) {— 1.68) 127.82) (17.42) 6.10)
Low —-0.20 1.10 091 0.04 0.99 —0.01 —0.30 0.96
(— 235 (574 (0.70) (66.78) { —0.35) t—19.73
2 0.03 1.01 0.94 0.03 1.01 0.02 - 0.00 0.94
{0.46)  (70.24) (0.40) (61.17) (1.0 { — 0.08)
3 0.04 0.99 0.92 —0.00 1.00 0.01 0.09 0.92
10.30)  (61.62) (=012 (55.46) {0.40) (2.86)
4 0.13 0.93 0.88 - 002 0.98 0.03 0.33 0.91
(1.760  (49.78) (—0.28 (33.37) (1.95) (10.44)
High 046 0.94 0.78 0.08 1.03 0.24 0.67 0.91
(3.69)  (34.73) (1.01) (51

.36) (8.34) (19.62)
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Table 11 (continued)

Portfolios formed on D P

Regression (i) Regression (ii)
Portfolio a b R? a b s h R®
DP=0 -0.15 1.45 0.80 ~-0.23 1.20 0.99 -0.21 0.94
(—0.86) (37.18) (~2300 (4945 (28.09) (=517
Low —0.11 1.15 0.91 0.11 1.03 0.09 — 048 095
(— 1.29) (59.13) (1.64) (6509 392y (—1792)
2 - 0.01 1.04 0.96 0.06 1.01 - 0.0t - 0.14 0.96
(—0.19) (85.34) (.17 (7707) (- 0.66) { — 6.49)
3 0.04 0.99 093 - 0.03 1.02 0.02 0.14 094
(0.64) (69.14) (~044)  (64.43) 0.72) (5.09)
4 0.17 0.91 0.91 0.04 0.98 —0.06 0.30 0.94
(2.45) (58.42) (0.59)  (66.51) (—2.80) (12.00)
High 0.24 0.72 0.73 - 001 0.85 - 0.05 0.34 0.84
(2.22) (30.16) (0.16)  (40.08) (—1.77) (15.04)

*Portfolios are formed in June of vear ¢, 1963-1991. The dividend yield (D. P) for year ¢ is the
dividends paid from July of 1 — 1 to June of t [measured using the procedure described in Fama and
French (1988)], divided by market equity in June of t — 1. The earnings-price ratio (E/P) for year t is
the equity income for the fiscal year ending in calendar year ¢ — 1. divided by market equity in
December of ¢ — 1. Equity income is income before extraordinary items, plus income-statement
deferred taxes, minus preferred dividends. The quintile breakpoints for D/P or E’P are determined
using only NYSE firms with positive dividends or earnings. Regression t-statistics are in parentheses.
See table 7 for definitions of RM-RF. SMB, and HML.

Table 11 confirms the evidence in Basu (1983) that the one-factor
Sharpe-Lintner model leaves the relation between average return and E/P
largely unexplained. For the positive-E/P portfolios. the intercepts in the one-
factor regressions increase monotonically, from —0.20% per month
(t = — 2.35)for the lowest-E/P quintile to 0.46% (¢t = 3.69) for the highest. The
failure of the one-factor model has a simple explanation. The market fs for the
positive-E/P portfolios are all close to 1.0, so the one-factor model cannot
explain the positive relation between E/P and average return.

In contrast, the three-factor model that uses RM~RF, SMB, and HML to
explain returns leaves no residual E/P effect in average returns. The three-factor
intercepts for the five positive-E. P portfolios are within 0.1 of 0 (r's from — 0.12
to 1.01). Interestingly, the three-factor regressions say that the increasing pattern
in the average returns on the positive-E/P portfolios is due to their loadings on
the book-to-market factor HM L. The lowest positive-£/P quintile has an HM L
slope, — 0.50, like those produced by portfolios in the lowest-BE/ME quintile in
the three-factor regressions in table 6. The highest-E/P quintile has an HML
slope, 0.67, like those for portfolios in the highest-BE M E quintile in table 6.
Table 1 confirms that there is also a positive relation between E/P and BE/ME
for our 25 portfolios formed on size and BE/ME.
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Fama and French (1992b) find that low BE ME is characteristic of growth
stocks. that is. stocks with persistently high earnings on book equity that result
in high stock prices relative to book equity. High BE, ME, on the other hand, is
associated with distress. that is, persistently low earnings on book equity that
result in low stock prices. The loadings on HM L in the three-factor regressions
of table 11 then say that low-E P stocks have the low average returns typical of
(low-BE/ME) growth stocks, while high-E P stocks have the high average
returns associated with distress thigh-BE/ME).

The negative-E. P portfolio produces the only hint of evidence against the
three-factor model. In spite of the portfolio’s high average excess return (0.72%
per month). the three-factor model says that its average return is 0.3% per
month too low, given its strong loadings on SMB (1.13. like the smallest-size
portfolios in table 6) and H.M L (0.46, like the higher-BE ME portfolios in table
6). In other words, according to the three-factor model. the average return on
this portfolio should be higher because its return behaves like those of small,
relatively depressed, stocks. The three-factor intercept for the negative-£/P
portfolio is, however, only 1.68 standard errors from 0.

In short, E/P portfolios produce a strong spread in average returns, which
seems to be absorbed by the three common risk factors in stock returns. The E/P
portfolios are thus interesting corroboration of our inferences that (a) there are
common risk factors in stock returns related to size and book-to-market equity.
and (b) RM-RF, SMB. and HM L, the mimicking returns for market, size, and
BEME risk factors. capture the cross-section of average stock returns.

6.3. Portfolios formed on D P

Table 11 shows that. as in Keim (1983). average returns on portfolios formed
on D.P are also U-shaped; they drop from the zero-dividend portfolio to the
lowest positive-D. P portfolio. and then increase across the positive-D, P port-
folios. The U-shaped pattern. and the overall spread in average returns, are,
however, much weaker for the D P portfolios than for the E/P portfolios.

Table Il also confirms Keim's (1983) finding that the one-factor Sharpe-
Lintner model leaves a pattern in average returns that looks like a tax penalty
on dividends. The one-factor intercepts increase monotonically from the lowest-
to the highest-D. P portfolios. This suggests that pre-tax returns on higher-D, P
stocks must be higher to equalize after-tax risk-adjusted returns.

But the apparent tax effect in average returns does not survive in the
three-factor regressions that use RVW-RF, SMB, and HM L to explain re.urns.
The three-factor intercepts for the five positive-D P portfolios are close to 0 and
show no relation to D P. The three-factor regressions say that the increasing
pattern in the average returns on the positive-D: P portfolios is due to the
increasing pattern in their loadings on the book-to-market factor HML. The
lowest-{positive)-D P quintile has a strong negative HM L slope. — 0.48, and the
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highest-D./P portfolio has a strong positive slope. 0.34. Again, the three-factor
model says that low-D. P stocks have the low average returns typical of growth
stocks, whereas high-D'P stocks have the high average returns associated with
relative distress. Table 1 confirms that there is also a positive relation between
D'P and BE'ME for our 25 portfolios formed on size and BE'ME.

The zero-dividend portfolio produces the strongest evidence against the
three-factor model. The three-factor model says that the high average excess
return on this portfolio (0.48% per month) is 0.23% too low (f = — 2.30), given
its strong loading (0.99) on SM B, the mimicking return for the size factor. In
other words, because the return on the zero-dividend portfolio varies like the
return on a portfolio of small stocks. the three-factor model says that the high
return on this portfolio is not high enough. But the three-factor intercept for the
zero-dividend portfolio is small in practical terms. Moreover, the three-factor
model produces intercepts for the five positive-D,P portfolios that are all close
to 0, both statistically and practically. We conclude that, overall. the D/P
portfolios are consistent with our inference that the three stock-market factors,
RM-RF, SMB, and HM L. capture the cross-section of average stock returns.

7. Interpretation and applications

This paper studies the common risk factors in stock and bond returns and
tests whether these shared risks capture the cross-section of average returns.
There are at least five common factors in returns. Three stock-market factors
produce common variation in stock returns. Except for low-grade corporate
bonds, the stock-market factors have little role in returns on government and
corporate bonds. The stock and bond markets are linked, however. through two
shared term-structure factors.

7.1. Interpretation

Table 2 shows that the three stock-market factors, RMO, SMB. and HML,
are largely uncorrelated with one another and with the two term-structure
factors, TERM and DEF. The regressions in table 8 that use RMO. SMB. HML,
TERM, and DEF to explain stock and bond returns thus provide a good
summary of the separate roles of the five factors in the volatility of returns and in
the cross-section of average returns.

The 235 stock portfolios produce slopes on the orthogonalized market return,
RMO, that are all around 1. Thus RMO. which has a standard deviation of
3.55% per month. accounts for similar common variation in the returns on all
the stock portfolios. The average RMO return. 0.50% per month (r = 2.61), is
also a common part of the average excess returns on stocks. Since the RMO
slopes for stocks are all around 1. we can interpret the average RMO return as
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the premium for being a stock (rather than a one-month bill) and sharing
general stock-market risk.

For stocks, the slopes on the two term-structure returns in table 8 are all
around 0.8. The standard deviations of TERM and DEF. 3.02% and 1.60% per
month (table 2), then say that TERM accounts for similar variation in the
returns on all the stock portfolios, on the order of that captured by RMO, while
DEF captures less common variation in returns. The average 7TERM and DEF
returns are onlv 0.06% and 0.02% per month, so they explain almost none of the
average excess returns on stocks. But the expected TERM and DEF returns vary
through time with business conditions [Fama and French (1989) and Chen
(1991)]. Thus TERM and DEF produce interesting time-series variation in
expected bond and stock returns.

Except for low-grade corporate bonds. TERM and DEF capture almost all
the common variation in bond returns identified in the five-factor regressions of
table 8. Thus the low average excess returns on bonds fit nicely with the low
average TERM and DEF returns. R? values near | in tables 3 and 8 say that
TERM and DEF explain almost all the variation in high-grade (Aaa. Aa, A)
corporate returns. Since the TERM and DEF slopes for corporate bonds
(around 1) are similar to the slopes for stocks {(around 0.8), we can infer that
stocks share almost all the variation in high-grade corporate bond returns.
Stocks, however. have substantial additional common volatility due to stock-
market factors.

In the five-factor regressions of table 8, the slopes on RMO, TERM, and DEF
do not vary much across the 25 stock portfolios. As a result, the roles of RMO,
TERM,and DEF in stock returns are captured well by the excess market return,
RM-RF, in table 7. The slopes on RM-RF in table 7 are. however, the same as
the slopes on RMO in table 8. Thus, like RMO, TERM, and DEF, the excess
market return does not explain the strong cross-sectional differences in average
stock returns and their volatilities (table 2). That job is left to SMB and HML,
the mimicking returns for the risk factors related to size and book-to-market
equity.

The slopes on SMB in table 8 exceed 1.5 for portfolios in the smallest-size
quintile, and they drop to around 0.3 for portfolios in the biggest-size quintile.
The standard deviation of SMB is large. 2.89% per month. The common
size-related factor in returns is thus important in explaining why small-stock
returns are much more variable than big-stock returns (table 2). The average
SMB return is only 0.27% per month (t = 1.73). The SMB slopes in table 8
range from 1.92 to 0.20, however, so the predicted spread in average returns
across the 25 stock portfolios due to the size-related risk factor is large, 0.46%
per month.

The slopes on HML in table 8 range from about — 1 for portfolios in the
lowest-book-to-market quintile to values near 0 in the highest-BE M E quintile.
HM L thus tends to increase the volatility of low-BE/ME stock returns. Table 2
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confirms that, within the size quintiles, the returns on the lowest-BE/ME
portfolios are more volatile than the highest-BE; VM E returns, especially for the
three smallest-size quintiles, where the five-factor regressions produce R? values
near 1. The average HM L return, 0.40% per month {r = 2.91, table 2), then says
that portfolios in the lowest-BE/ME quintile, with HML slopes close to — |,
have their average returns reduced by about 0.40% per month relative to
portfolios in the highest-BE/ME quintile, which have HML slopes close to 0.

Fama and French (1992b) find that book-to-market equity is related to
relative profitability. On average, low-BE/ME firms have persistently high
earnings and high-BE/ME firms have persistently poor earnings. The evidence
here then suggests that HM L, the difference between the returns on high- and
low-BE/ME stocks, captures variation through time in a risk factor that is
related to relative earnings performance. HM L lowers the average returns on
low-BE/ME stocks because their negative slopes on HML indicate that they
hedge against the common factor in returns related to relative profitability.

A caveat is in order, however, about detailed stories for the slopes and average
premiums in the time-series regressions. Many transformations of the five
explanatory returns yield the same intercepts and R? values. Thus they yield the
same inferences about the total common variation in returns and the ability of
five factors to capture the cross-section of average returns. But different trans-
formations change the slopes and average premiums for the factors. For
example, the average value of RM O, the orthogonalized market return, is 0.50%
per month (t = 2.61) versus 0.43% (¢ = 1.76) for RM-RF. Using RMO rather
than RM—-RF in the five-factor regressions also changes the slopes on SMB,
HML, TERM, and DEF (compare tables 7 and 8). But RMO and RM-RF
produce the same intercepts and R? values for testing a five-factor asset-pricing
model.

At a minimum, our results show that five factors do a good job explaining (a)
common variation in bond and stock returns and (b) the cross-section of average
returns. We think there is appeal in the simple way we define mimicking returns
for the stock-market and bond-market factors. But the choice of factors, espe-
cially the size and book-to-market factors, is motivated by empirical experience.
Without a theory that specifies the exact form of the state variables or common
factors in returns, the choice of any particular version of the factors is somewhat
arbitrary. Thus detailed stories for the slopes and average premiums associated
with particular versions of the factors are suggestive. but never definitive.

7.2. Applications

In principle, our results can be used in any application that requires estimates
of expected stock returns. The list includes (a) selecting portfolios, (b) evaluating
portfolio performance, (c) measuring abnormal returns in event studies, and (d)
estimating the cost of capital. The applications depend on the evidence that the
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five factors provide a good description of the cross-section of average returns.
but they do not require that we have identified the true factors.

If the five factors capture the cross-section of average returns, they can be used
to guide portfolio selection. The exposures of a candidate portfolio to the five
risk factors can be estimated with a regression of the portfolio’s past excess
returns on the five explanatory returns. The regression slopes and the historical
average premiums for the factors can then be used to estimate the (uncondi-
tional) expected return on the portfolio. A similar procedure can be used to
estimate the expected return on a firm’s securities, for the purpose of judging its
cost of capital. (We predict, however, that sampling error will be a serious
problem 1in the five-factor parameter estimates for individual securities.)

If our results are taken at face value, evaluating the performance of a managed
portfolio is straightforward. The intercept in the time-series regression of the
managed portfolio’s excess return on our five explanatory returns is the average
abnormal return needed to judge whether a manager can beat the market, that
1s, whether he can use special information to generate average returns greater
than those on passive combinations of the mimicking returns for the five risk
factors.

Using our results for portfolio formation and performance evaluation is even
simpler for portfolios that hold only stocks. Tables 5 to 8 say that a model that
uses only the three stock-market factors, RM—RF, SM B, and HML, does as well
as the five-factor model in explaining the common time-series variation in stock
returns and the cross-section of average stock returns.

Many continue to use the one-factor Sharpe-Lintner model to evaluate
portfolio performance and to estimate the cost of capital, despite the lack of
evidence that it is relevant. At a minimum, the results here and in Fama and
French (1992a) should help to break this common habit.

Finally, in event studies of the stock-price response to firm-specific informa-
tion, the residuals from a one-factor regression of the stock’s return on a market
return are often used to abstract from common variation in returns. Our results
suggest that the residuals from three-factor regressions that also use SMB and
HML will do a better job isolating the firm-specific components of returns.

Using a three-factor alternative is especially important if the tests impose
a cross-section constraint on average stock returns. For example, Agrawal, Jaffe,
and Mandelker (1991) use the residuals from the Sharpe-Lintner model to judge
the post-merger stock returns of acquiring firms. Aware that post-merger
returns may seem too low because acquiring firms tend to be large. they control
for size as well as the excess market return when measuring abnormal returns.
Still, they find that the average abnormal returns of acquiring firms are negative
and similar in size in each of the five years after mergers.

We conjecture that the persistent negative abnormal returns of acquiring
firms are a book-to-market effect. We guess that acquiring firms tend to be
successful firms that have high stock prices relative to book value and low
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loadings on HML. In our three-factor model, low loadings on HML would
reduce the average stock returns of acquiring firms. and produce persistent
negative abnormal returns in tests that adjust only for market and size factors.

7.3. Open questions

Taken together. the results here and in Fama and French (1992b) suggest that
there is an economic story behind the size and book-to-market effects in average
stock returns. The tests here show that there are common return factors related
to size and book-to-market equity that help capture the cross-section of average
stock returns in a way that is consistent with multifactor asset-pricing models.
Fama and French (1992b) show that size and BE/ME are related to systematic
patterns in relative profitability and growth that could well be the source of
common risk factors in returns.

But our work leaves many open questions. Most glaring, we have not shown
how the size and book-to-market factors in returns are driven by the stochastic
behavior of earnings. How does profitability. or any other fundamental, produce
common variation in returns associated with size and BE/ME that is not picked
up by the market return? Can specific fundamentals be identified as state
variables that lead to common variation in returns that is independent of the
market and carries a different premium than general market risk? These and
other interesting questions are left to future work.
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