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We construct firm-specific measures of expected equity returns using corporate bond yields,
and replace standard ex post average returns with our expected-return measures in asset
pricing tests. We find that the market beta is significantly priced in the cross section of
expected returns. The expected size and value premiums are positive and countercyclical,
but there is no evidence of positive expected momentum profits. (JEL G12, E44)

The standard asset pricing theory posits that investors demand an ex ante pre-
mium for acquiring risky securities (e.g., Sharpe, 1964; Lintner, 1965; Merton,
1973). Because the ex ante risk premium is not readily observable, empirical
studies typically use ex post averaged stock returns as a proxy for expected
stock returns. This practice is justified on the grounds that for sufficiently long
horizons, the average return will “catch up and match” the expected return on
equity securities. Therefore, the ex post average excess equity return provides
an easy-to-implement, plausibly unbiased estimate of the expected equity risk
premium.

Despite its popularity, the use of ex post return averages has significant
limitations. For instance, the average realized return might not converge to
the expected risk premium in finite samples. Inferences based on ex post re-
turns thus depend on the properties of the particular data under examination.1

More general difficulties associated with the use of ex post returns have been
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recognized in the literature, but little has been done to understand their impli-
cations.2 In his AFA presidential address, Elton (1999) observes that there are
periods longer than 10 years during which stock market realized returns are
on average lower than the risk-free rate (1973–1984) and periods longer than
50 years during which risky bonds on average underperform the risk-free rate
(1927–1981). Based on these observations, Elton argues that

“developing better measures of expected return and alternative
ways of testing asset pricing theories that do not require using
realized returns have a much higher payoff than any additional
development of statistical tests that continue to rely on realized
returns as a proxy for expected returns” (1200)

Because most results in the empirical asset pricing literature have been es-
tablished using averaged realized returns, it is natural to ask whether extant
inferences about risk-return trade-offs hold under alternative measures of ex-
pected returns.

In this paper, we construct an alternative measure of risk premium based
on data from bond yield spreads and investigate whether well-known equity
factors, such as market, size, book-to-market, and momentum, can explain
the cross-sectional variations of expected stock returns. Motivated by Merton
(1974), our basic approach recognizes that debt and equity are contingent claims
written on the same productive assets and thus must share similar common risk
factors. The upshot of this observation is that we can use corporate bond data to
glean additional information about investors’ required equity rates of returns.
In what follows, we derive an analytical formula that links expected equity risk
premiums and expected bond risk premiums, after adjusting bond yield spreads
for default risk, rating transition risk, and the tax spreads between the corporate
and the Treasury bonds.

Why use bond yield data? While relevant information regarding a firm’s
systematic risk is incorporated into both its stock and bond prices, the latter
uniquely reveals key insights about investors’ return expectations. First, bond
yields are calculated in the spirit of forward-looking internal rates of return. To
wit, bond yields are the expected returns if the bonds do not default and the
yields do not change in the next period. Bond prices impound the probability of
default, and yield spreads contain the expected risk premiums for taking default
risk. Controlling for default risk, firms with higher systematic risk should
have higher yield spreads, a relation that holds period-by-period in the cross
section. This approach contrasts sharply with what can be gauged from realized
equity returns. Equity returns reflect both cash flow shocks and discount rates

2 Earlier studies have discussed in some detail the noisy nature of average realized returns in a number of different
contexts (see, for example, Blume and Friend, 1973; Sharpe, 1978; Miller and Scholes, 1982).
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shocks, and ex post averaging can overshadow conditional, forward-looking
information.3

Second, the time-variation of expected returns in the equity markets often
works against the convergence of average realized returns to the expected return.
Consider, for example, that investors require a higher equity risk premium from
a cyclical firm during economic downturns. Accordingly, the firm’s equity price
should fall and its discount rate should rise during recessions. The equity value
of a cyclical firm indeed falls during recessions, reflecting value losses in its
underlying assets. However, by averaging ex post its realized returns over the
course of a recession, one might wrongly conclude that the cyclical firm is less
risky because of its lower “expected” returns. Bond yield spreads, in contrast,
increase during recessions, moving in the same direction as the discount rates.

We use our expected-return measure to study the cross section of expected
returns using a sample of 1205 nonfinancial firms from January 1973 to
March 1998. Our sample is restricted by the availability of the firm-level cor-
porate bond data from the Lehman Brothers Fixed Income dataset. Our main
empirical findings can be summarized as follows.

First and foremost, the market beta plays a much more important role in
driving the cross-sectional variations of expected equity returns than is reported
under ex post returns. In particular, the market beta is significantly priced even
after we control for size, book-to-market, and prior returns. This finding is
surprising given the well-known weak relation between the market beta and
the average returns (e.g., Fama and French, 1992). Our evidence suggests that
previous evidence that beta is dead might have resulted from the use of average
returns as a poor proxy for expected returns.

Second, for the most part, the expected size and value premiums are sig-
nificantly positive and countercyclical. This evidence is consistent with the
view that book-to-market and size capture relevant dimensions of risk that are
expected to be priced in equity returns (e.g., Fama and French, 1993, 1996).
The countercyclical properties of the expected value premium also lend sup-
port to studies that emphasize the impact of business cycles and conditional
information on the value premium (e.g., Ferson and Harvey, 1999; Lettau and
Ludvigson, 2001). Our finding that the expected size premium remains signifi-
cant and large at 3.61% per annum during the 1982–1998 period—after Banz’s
(1981) discovery—contrasts with studies under ex post averaged returns (e.g.,
Schwert, 2003).

Finally, we find no evidence of expected positive momentum profits. In fact,
momentum is sometimes priced with a negative sign under our expected-return
measure. This evidence is consistent with several interpretations. First, investors
do not consider stocks with high prior realized returns to be riskier than stocks
with low prior realized returns. Momentum is thus not a priced risk factor,

3 As pointed out by Sharpe (1978), the CAPM only holds conditionally and expected returns might have nothing
to do with future realized returns. Risk premia recovered from bond yields, in contrast, reflect conditional
expectations.

1299



The Review of Financial Studies / v 21 n 3 2008

consistent with behavioral models of Barberis, Shleifer, and Vishny (1998);
Daniel, Hirshleifer, and Subrahmanyam (1998); and Hong and Stein (1999).
Second, the distribution of expected returns can deviate from the distribution of
realized returns because of incomplete information and learning. Specifically,
even though ex post returns appear predictable to econometricians, investors can
neither perceive nor exploit this predictability ex ante (e.g., Brav and Heaton,
2002; Lewellen and Shanken, 2002; Shanken, 2004). Third, momentum can
be an empirical by-product of using average realized returns as a potentially
poor proxy for expected returns. This possibility, coupled with the evidence
that momentum strategies involve frequent trading in illiquid securities with
high transactions costs (e.g., Lesmond, Schill, and Zhou, 2004; Korajczyk and
Sadka, 2004), suggests that momentum can be an illusion of profit opportunity
when, in fact, none exists.

Our approach has potential limitations that arise from the simplicity of our
methodology and from constraints on the data that we have to use to opera-
tionalize our expected-return proxy. The simple contingent-claim framework
in the spirit of Merton (1974) allows us to derive a conditionally linear relation
between expected equity and bond excess returns. To this end, we assume that
the risk-free rate is deterministic and asset volatility is at most a function of
asset value for analytical tractability. Clearly, under more general conditions,
the relation between expected equity and bond excess returns might not be
linear. We thus emphasize that our empirical approach is only motivated by the
Merton-style framework; it is not a structural test of that framework.

Further, because we must resort to existing default information to gauge
the expected default loss, our constructed bond risk premiums are not entirely
“ex ante.” Fortunately, however, research has shown that yield spreads are too
large to be explained by expected default losses (see, e.g., Huang and Huang,
2003). By restricting the use of historical data to the estimation of a small
portion of the yield spreads, we retain crucial information on the forward-
looking risk premiums embedded in bond yields. This information allows us
to implement our new asset pricing tests.

Finally, because we gauge investors’ expectations using bonds, our approach
naturally focuses on data from bond issuers. This focus, in turn, constrains our
analysis to a sample universe that is smaller than the CRSP universe. One could
question whether our data engender common equity factors in the first place.
We verify below that our data set is fairly consistent with the cross-sectional
properties of the CRSP universe for the same period. We also note that the data
restrictions we face should work against our finding of meaningful patterns.
Therefore, despite potential limitations, our tests complement inferences based
on average realized returns by providing new insights into the determinants of
the cross section of expected returns.

Our work is related to the empirical literature that relates yield spreads
to expected equity returns. Harvey (1986) was among the first to link yield
spreads to consumption growth. Chen, Roll, and Ross (1986) find that loadings
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on the aggregate default premium are priced in the cross section of equity
returns. Ferson and Harvey (1991) use the default premium as an instrument
for aggregate expected excess returns (see also Keim and Stambaugh, 1986;
Fama and French, 1989, 1993; Jagannathan and Wang, 1996). Our work differs
because we model firm-level expected returns directly as a function of firm-level
yield spreads.

Our work also adds to the recent literature that constructs alternative proxies
for expected returns. Brav, Lehavy, and Michaely (2005) use financial analysts’
forecasts to back out expected equity risk premiums. Graham and Harvey
(2005) obtain measures of the equity market risk premium from surveying
Chief Financial Officers. Blanchard (1993); Gebhardt, Lee, and Swaminathan
(2001); and Fama and French (2002) use valuation models to estimate expected
equity risk premiums.

Vassalou and Xing (2004) build on Merton (1974) to compute default like-
lihood measures for individual firms. We also extract information on equity
from bonds. However, we differ because we construct alternative measures of
expected returns from bond data, while Vassalou and Xing rely on average
realized equity returns in their tests. Similar to Bekaert and Grenadier (2001);
Bekaert, Engstrom, and Xing (2005); Bekaert, Engstrom, and Grenadier (2005);
and Baele, Bekaert, and Inghelbrecht (2007), we also explore the joint deter-
mination of equity and bond pricing. However, unlike these papers, we focus
on the cross section of returns. A concurrent study by Cooper and Davydenko
(2004) also uses the yield spreads to estimate equity premiums, but they do not
study the common equity factors or the cross section of expected returns.

The rest of the paper is organized as follows. Section 1 delineates our em-
pirical framework for constructing expected equity excess returns. Section 2
describes our sample. Section 3 provides implementation details for construct-
ing expected equity excess returns. Section 4 reports our main results on the
time series of common equity factors and on the cross section of expected eq-
uity returns. Section 5 contains extensive robustness checks. Finally, Section 6
summarizes and interprets our results.

1. Empirical Framework

We lay out the basic idea underlying our empirical framework and then formal-
ize it through a series of propositions. Section 3 discusses its implementation
after we describe our sample in Section 2.

Our basic idea is that bond and equity risk premiums are intrinsically linked
because equity and bond are contingent claims written on the same productive
assets, an insight that can be traced back to Merton (1974). Building on this ar-
gument, we construct expected equity excess returns from expected bond excess
returns. We back out the bond risk premium from the observable yield spreads,
which are forward-looking. We then conduct asset pricing tests in which we
replace realized equity returns with the constructed equity risk premium.
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Let the uncertainty in the economy be represented by the vector Xt =
(x1t , x2t , . . . , xNt )′ with a deterministic variance-covariance matrix. There ex-
ists a stochastic discount factor mt that is a function of Xt . Following Merton
(1974), we assume that all firms are leveraged with predetermined debt. A firm
defaults if its asset value hits some lower boundary as a fraction of its initial
value. With this setup both equity and bond are contingent claims on the asset
value. And the relation between expected equity excess return and expected
bond excess return is conditionally linear, as stated below:

Proposition 1. Let Ri
St be firm i’s equity return and Ri

Bt be its debt return.
Also, let Fit , Bit , and Sit be its assets, debt, and equity values at time t,
respectively, and let rt be the interest rate. Under the Merton (1974) framework:

Et
[
Ri

St

] − rt =
[

∂Sit

∂ Bit

Bit

Sit

] (
Et

[
Ri

Bt

] − rt
)

(1)

Proof. See Appendix. �
Proposition 1 is intuitive. Because both equity and debt are contingent claims

written on the same productive assets, a firm’s equity risk premium is naturally
tied to its debt risk premium. Equation (1) formalizes this argument: the equity
risk premium equals the debt risk premium multiplied by the elasticity of the
equity value with respect to the bond value.

In general, the equity value and the bond value are functions of the underlying
asset value, the risk-free rate, and the asset volatility. To derive Proposition 1,
we assume that the risk-free rate is deterministic and the asset volatility is at
most a function of asset value (e.g., Merton, 1974). As a result, the equity
value and the bond value are driven only by the asset value. Our framework
still allows multiple common factors, but they affect equity and bond values
through the firm value. The Appendix provides further details.

Empirically, Equation (1) allows us to recover the equity risk premium from
the bond risk premium without assuming average realized equity returns to be
an unbiased measure of expected equity returns. This is a key departure from
the extant literature. The following two propositions introduce our method
of constructing expected bond risk premium, Ri

Bt −rt , from observable bond
characteristics.

Proposition 2. Let Yit be the yield to maturity, Hit be the modified duration,
and Git be the convexity of firm i’s bond at time t. In the absence of tax
differential between corporate bonds and Treasury bonds, the following relation
holds for expected bond excess return and observable bond characteristics:

Et
[
Ri

Bt

] − rt = (Yit − rt ) − Hit
Et [dYit ]

dt
+ 1

2
Git

Et [(dYit )2]

dt
. (2)
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Proof. See Appendix. �
Intuitively, the first term on the right-hand side of Equation (2) is the yield

spread between the corporate bond and Treasury bill, which equals the expected
excess return of the bond if the bond yield remains constant. The next two terms
adjust for the changes in the bond yield: the first-order change is multiplied by
modified duration and the second-order change is multiplied by convexity. In
essence, Equation (2) provides a second-order approximation of the bond risk
premium based on the yield spread.

The next challenge is to model the yield change. The existing literature is
rich in models for bond yields (e.g., Merton, 1974; Longstaff and Schwartz,
1995; Collin-Dufresne and Goldstein, 2001; Huang and Huang, 2003). We
do not impose a parametric model on the yield process. Instead, we focus on
capturing two important empirical patterns: (i) bond value decreases in the
event of default; and (ii) bond ratings generally revert to their long-run means
conditional on no-default. This task is achieved with the next proposition.

Proposition 3. Let πi t be the expected default probability, dY −
i t be the yield

change conditional on default, and dY +
i t be the yield change conditional on

no-default. Then, the expected bond excess return is

Ri
Bt − rt = (Yit − rt ) + EDLi t + ERNDi t , (3)

where EDL denotes expected default loss rate and is defined as

EDLi t ≡ πi t (−Hit Et [dY −
i t | default] + 1

2 Git Et [(dY −
i t )2 | default])/dt < 0;

(4)

and ERND denotes the expected return due to yield changes conditional on
no-default, which is defined as

ERNDi t ≡ (1 − πi t ) (−Hit Et[dY +
i t | no default]

+ 1
2 Git Et [(dY +

i t )2 | no default])/dt. (5)

Proof. See Appendix. �
Finally, notice that part of the yield spread of corporate bonds over Treasury

bonds arises from the fact that corporate bond investors have to pay state and
local taxes while Treasury bond investors do not. Accordingly, the component
in the yield spread that is related to the tax differential should be removed from
the spread if one wants to obtain an accurate measure of the bond risk premium.
Let Ci be the coupon payment for bond i and let τ be the effective state and
local tax rate, then

Ri
Bt − rt = (Yit − rt ) + EDLi t + ERNDi t − ETCi t , (6)
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where ETC denotes expected tax compensation and is given by

ETCi t =
[

(1 − πi t )
Ci

Bit

1

dt
+ EDLi t

]
τ. (7)

In Equation (7), (1 − πi t )
Ci
Bit

1
dt is the expected coupon rate conditional on no-

default. The expected default loss rate, EDL, is also included in (7) to capture
the tax refund in the event of default.

In essence, our propositions are a second-order Taylor expansion based on the
risk-neutral valuation in Merton (1974). Merton models equity as a European
call option on the underlying asset. The value of corporate debt, Bit , which
has face value K and maturity T , is Bit = Dt − Pit , where Dt is the price of
a risk-free bond and Pit is a put option. The yield spread can be calculated as
yit = log (K/Bit )/T − r , a function of Fit/K and volatility σi only. It might
appear as if the systematic risk had no effect on the yield spread. Notice,
however, that the firm value process follows d Fit/Fit = µi dt + σi dωt , where
µi is the instantaneous expected return of firm i , determined by its covariance
with the stochastic discount factor. For the same yield spread, a systematically
riskier firm (with higher µi ) will have a lower default probability, a lower
expected default loss, and a higher bond risk premium. After adjusting for
default risk and other components, yield spreads can then identify the cross-
sectional variation of systematic risk and expected returns.

The simple contingent-claim framework used in Proposition 1 enables us to
derive a conditionally linear relation between the expected equity risk premium
and the expected bond risk premium. We have assumed that the risk-free rate
is deterministic and asset volatility is at most a function of asset value for
analytical tractability. Clearly, under more general frameworks, the relation
between the expected equity and bond risk premiums might not be conditionally
linear. However, so long as underlying state variables affect equity and bond
only through the firm value, the relations that matter to our applied analysis still
hold. In particular, all we need as a foundation for our empirical approach is the
notion that the equity and the bond return processes share common risk factors
stemming from the underlying firm process. Our framework operationalizes
this idea in a tractable way.4

2. Data and Descriptive Statistics

Before we discuss implementation details of our empirical framework, we first
describe our sample in this section. We gather firm-level bond data from the

4 Chen et al. (2006) provide alternative theoretical support to the tight link between expected equity excess returns
and expected bond excess returns. Using a canonical asset pricing model, Chen et al. show that the simulated
aggregate yield spread, despite an idiosyncratic component, shares very similar dynamics with the expected equity
risk premium because of the dominating risk premium component in the yield spreads. Moreover, Krishnamurthy
and Vissing-Jorgensen (2006) report that the yield spreads predict subsequent bond excess returns.
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Lehman Brothers Fixed Income dataset, which provides detailed monthly infor-
mation on corporate bonds including price, yield, coupon, maturity, modified
duration, and convexity. This dataset, widely used in related research (e.g.,
Duffee, 1998, 1999; Elton et al., 2001), is cross-sectionally fairly deep and
covers a reasonably long period. Following Elton et al., we only include non-
matrix prices because these represent true market quotes. We exclude bonds
with maturity of less than one year and consider both callable and noncallable
bond prices to retain as many bonds as possible. Our basic results are not af-
fected when we only use noncallable bonds (not reported). We also restrict our
analysis to bonds issued by nonfinancial firms.

We combine our bond data from Lehman Brothers with CRSP monthly data
to get information on firm equity market capitalization, and then merge it with
COMPUSTAT to get information on firm leverage. The merged dataset includes
1205 nonfinancial firms from January 1973 to March 1998. The Treasury yields
for all maturities are obtained from the Federal Reserve Board. Following
Collin-Dufresne et al. (2001), we compute yield spreads as the corporate bond
yields minus the Treasury yields with matching maturities.

The Lehman Brothers Fixed Income dataset is the longest panel corporate
bond dataset that has been widely used for research. The sample includes both
investment grade and speculative grade bonds and tracks bonds up to default
or maturity. About 67% of the firms in our sample have bonds that have in-
vestment grades, while 33% of the firms have speculative grades. The median
book-to-market ratio of the firms in our sample is 0.69, which is close to the
median of 0.75 for the CRSP/COMPUSTAT sample. The cross-sectional dis-
tribution in book-to-market is also similar across the two samples. The 5, 25,
75, and 95 percentiles of book-to-market in our sample are 0.10, 0.41, 1.04, and
2.03, respectively. The corresponding percentiles for the CRSP/COMPUSTAT
sample are 0.08, 0.38, 1.30, and 2.95. This evidence shows that, similarly to
the CRSP universe, our sample includes many value firms with low ratings.
However, the median size of the firms in our sample is 1184 million dol-
lars, considerably larger than the median of the CRSP sample, which is about
52 million dollars. Further, the 5, 25, 75, and 95 percentiles of market capital-
ization in our sample are 52, 353, 3388, and 15,104 million dollars, respectively.
These percentiles are much larger than their counterparts in the CRSP sample,
which are 3, 13, 251, and 2445 million dollars.

Because the bond issuers’ data are heavily populated by large firms, it
is natural to ask whether our inferences can be generalized to the broad
CRSP/COMPUSTAT universe. In what follows, we show that the common fac-
tors of equity returns such as size, book-to-market, and momentum are prevalent
in our sample and that these factors are largely comparable to those from the
CRSP/COMPUSTAT universe. Moreover, we emphasize that the restriction
of data, if anything, should make it more difficult for us to find meaningful
cross-sectional patterns, especially on the value premium.
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Table 1
Descriptive statistics of realized equity return factors from the CRSP/COMPUSTAT sample and from the
Lehman Brothers Fixed Income Dataset/CRSP/COMPUSTAT merged sample

Panel A: Our Sample Panel B: CRSP/COMPUSTAT Sample

Mean (t-stat) Min Max Mean (t-stat) Min Max

MKT 0.600 (2.27) −23.29 16.50 0.581 (2.21) −23.13 16.05
SMB 0.254 (1.54) −11.92 12.63 0.111 (0.70) −9.95 10.89
HML 0.310 (1.98) −9.77 9.72 0.472 (3.09) −9.77 8.37
WML 0.815 (3.87) −14.99 16.28 0.919 (4.78) −13.83 15.21

We use our Lehman Brothers Fixed Income/CRSP/COMPUSTAT matched sample to compute common factors
based on realized stock returns and compare these factors with the corresponding common factors from the
CRSP/COMPUSTAT universe. Four common factors are considered: MKT, SMB, HML, and WML, representing
the market factor, size factor, value factor, and momentum factor, respectively. We report the results from our
sample in Panel A and those from the CRSP/COMPUSTAT sample in Panel B. The t-statistics (t-stat) testing
the null hypothesis that the average return of a given factor equals zero are adjusted for heteroscedasticity and
autocorrelations. The values of mean, min, and max are in percent per month. The sample is from January 1973
to March 1998, limited by the Lehman Brothers dataset.

We first use our sample to construct common equity risk factors following
the traditional practice of computing ex post return averages. We then compare
the factors in our sample with their CRSP/COMPUSTAT counterparts, which
are obtained from Kenneth French’s Web site. Table 1 shows that the average
return of the market factor in our sample is 0.60% per month, which is close to
the average return of 0.58% for the Fama-French (1993) market factor over the
same sample period. It is noteworthy that both the distributional minima and
maxima of the two factors show nearly perfect matches, and the two market
factors have a correlation coefficient of 0.99.

Table 1 also shows that the HML factor from our sample has an average
return of 0.31% per month (t-statistic = 1.98), which is somewhat lower than
the 0.47% (t-statistic = 3.09) for the Fama-French HML factor. This evidence
is perhaps not surprising because our bond sample contains disproportionately
more large firms than small firms. However, the HML factors across the two
samples are highly correlated with a correlation of 0.80. Further, the momentum
factor in our sample has an average return of 0.82% per month (t-statistic =
3.87), which is similar to the average return of 0.92% (t-statistic = 4.78) for
the momentum factor from the CRSP sample. The two momentum factors are
also highly correlated with a correlation of 0.92.

Figure 1 provides further evidence on the close match between equity factors
from our sample and those from the CRSP/COMPUSTAT universe. The figure
plots the monthly time series of the common factors from our sample along
with those from the CRSP sample. The figure shows that the common factors
from our sample track those from the CRSP sample remarkably well.

We also conduct monthly Fama-MacBeth (1973) cross-sectional regressions
of realized equity excess returns onto the book-to-market, log size, and past
12-month returns—skipping the most recent month as in most of the momen-
tum literature (e.g., Jegadeesh and Titman, 1993). We use both our sample
and the CRSP sample. Table 2 shows a high level of consistency across the
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Figure 1
Comparison of Lehman Brothers/CRSP/COMPUSTAT and usual CRSP/COMPUSTAT
Comparison of realized equity return factors constructed from our Lehman Brothers/CRSP/COMPUSTAT
merged sample and those constructed from the usual CRSP/COMPUSTAT merged sample. We plot the monthly
time series of risk factors based on realized returns from our Lehman Brothers/CRSP COMPUSTAT merged
sample against the corresponding Fama-French (1993) risk factors as well as the momentum factor from the
usual CRSP/COMPUSTAT universe. The sample is from January 1973 to March 1998. The solid lines represent
the Fama-French factors and the dotted lines represent our sample-based equity factors. Panel 1A: The MKT
factors (correlation = 0.988). Panel 1B: The SMB factors (correlation = 0.928). Panel 1C: The HML factors
(correlation = 0.799). Panel 1D: The WML factors (correlation = 0.920).

two samples. Size has significantly negative loadings with similar magnitudes
across the two samples. Prior returns have significantly positive loadings, and
their magnitudes are again similar across the two samples. The book-to-market
ratio has a positive loading of 0.048% per month (t-statistic = 2.15) in our
sample, which is lower than the loading of 0.197% (t-statistic = 4.05) in the
CRSP/COMPUSTAT sample. Overall, however, the evidence suggests that our
sample captures reasonably well the basic stylized facts from the CRSP universe
over the same sample period.

3. Empirical Implementation

We present details of implementing our empirical framework developed in
Section 1. In particular, we describe the steps used to calculate expected
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Table 2
The cross-sectional variation of average realized returns in the Lehman Brothers Fixed Income
Dataset/CRSP/COMPUSTAT merged sample and in the CRSP/COMPUSTAT sample

log(ME) BE/ME Past returns R2

Panel A: Our Lehman Brothers/CRSP/COMPUSTAT matched sample

−0.101 0.048 0.012 2.07%
(−2.23) (2.15) (6.93)

Panel B: CRSP/COMPUSTAT sample

−0.127 0.197 0.008 1.27%
(−2.24) (4.05) (4.61)

We conduct monthly Fama-MacBeth (1973) cross-sectional regressions of realized stock returns on firm char-
acteristics using our matched Lehman Brothers/CRSP/COMPUSTAT sample. We also report corresponding
results from the merged CRSP/COMPUSTAT sample for comparison. The regressors include book-to-market
equity (BE/ME), log firm size (log(ME)), and past 12-month returns (skipping the most recent month). All the
t-statistics are adjusted for heteroscedasticity and autocorrelations via GMM. Panel A reports the results for
the Lehman Brothers/CRSP/COMPUSTAT matched sample from January 1973 to March 1998. Panel B reports
the results for the CRSP/COMPUSTAT sample covering the same period. The slope coefficients are monthly in
percent. The R2s are the time-series median of the cross-sectional regression R2s.

default loss rates, EDLi t , no-default yields, ERNDi t , and the expected tax
compensation, ETCi t . Following Collin-Dufresne et al. (2001), we calculate
yield spreads, Ri

Bt −rt , as the corporate bond yields from Lehman Brothers
minus the Treasury bond yields from Federal Reserve Board with matching
maturities. We also discuss the methods used to construct expected equity
excess returns from these components.

3.1 Expected default loss rates
The expected default loss rate equals the default probability times the actual
default loss rate. Moody’s publishes information on annual default rates sorted
by bond rating since 1970, and we use these data to construct expected default
probabilities. The literature on default risk typically only uses the unconditional
average default probability for each rating and ignores the time variation in
expected default probabilities (e.g., Elton et al., 2001; Huang and Huang, 2003).
Different from those papers, our approach is designed to capture time variation
in default probability. To do so, we use the three-year moving average default
probability from year t−2 to t as the one-year expected default probability for
year t .5 For the case of Baa and lower grade bonds, if the expected default
probability in a given year is zero, we replace it with the lowest positive
expected default probability in the sample for that rating. Doing so ensures that
even in occasions of no actual default in three consecutive years, investors still
anticipate positive default probabilities.

5 The choice of a three-year window is based on the observation that there are many two-year but few three-year
windows without default. While we want to keep the number of years in the window as small as possible, we also
want to ensure that expected default probabilities are not literally zero. We have experimented with alternative
ways of capturing the time-varying one-year expected default probabilities: (i) the average one-year default
probability from year t−3 to t−1; (ii) the actual default probability itself at year t ; (iii) the average default
probability from year t to t+2; and (iv) the average default probability from year t+1 to t+4. Results from
these alternative approaches (available from the authors) have no bearing on our conclusions.
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Table 3 reports the constructed expected default probabilities from 1973 to
1998. With only very few exceptions, expected default probabilities decrease
with bond ratings. More importantly, those default probabilities are typically
higher during recessions than during expansions, highlighting the systematic
nature of corporate defaults. For example, in the 1990–91 recession, the ex-
pected default probability of B3 bonds exceeds 25%, compared to only 5–8%
during the late 1990s expansion.

To construct the expected default loss rate, EDLi t , we still need default loss
rates. Following Elton et al. (2001), we use the recovery rate estimates provided
by Altman and Kishore (1998). Their recovery rates for bonds rated by S&P
are: 68.34% (for AAA bonds), 59.59% (AA), 60.63% (A), 49.42% (BBB),
39.05% (BB), 37.54% (B), and 38.02% (CCC). As in Elton et al., we assume
the equivalence between ratings by Moody’s and S&P (e.g., Aaa = AAA, . . . ,
Baa = BBB, . . . , Caa = CCC), and apply the same recovery rates.

3.2 Expected returns due to yield changes conditional on no-default
To calculate ERNDi t , we need to calculate the expected yield changes condi-
tional on no-default. We first show evidence on the mean-reversion of default
probabilities, and then discuss our procedure of constructing expected yield
changes based on the bond data.

Empirically, if a bond does not default, its default probability reverts to a
long-term mean. In Table 4 we report one-year conditional default probabilities
from 1 to 20 years, conditional on no-default in the previous year. The default
probabilities are constructed using the one-year default transition matrices
provided by Moody’s and S&P Corporation. The first row of Table 4 shows
that the default probability for Aaa bonds in the first year is zero, a pattern
consistent with that reported in the first three columns of Table 3. Table 4
reports positive default probabilities for Aaa bonds starting from the second
year. This is also consistent with the previous table, as some Aaa bonds can be
downgraded and lower rated bonds have positive default probabilities. More
importantly it is clear from Table 4 that, conditional on no-default, annual
default probabilities increase over the years for bonds with an initially high
rating, but they decrease for bonds with an initially low rating. For example, at
year one, the one-year ahead default probability for Caa bonds is 22.28%. The
one-year default probability then goes down to 19.28% in the second year and
to 16.43% in the third year. Since mean-reverting default probabilities imply
mean-reverting yields, high-quality bonds can have positive yield spreads even
though their one-year default rates are close to zero.

Table 5 provides further evidence on the mean reversion of yield spreads.
On an annual basis, we pool all bonds belonging to the same Moody’s rating
category in the Lehman Brothers dataset and study the changes in cumulative
average ratings and yield spreads over the following three years. We assign
numeric codes, from one to seven, to bonds rated from Aaa to Caa, with a
lower number corresponding to a better rating. Table 5 shows that the ratings
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Table 4
Annual default probability conditional on no-default in the previous
year

Year Aaa Aa A Baa Ba B Caa

1 0 0 0.052 0.158 1.402 7.403 22.289
2 0.001 0.011 0.094 0.312 1.949 7.459 19.278
3 0.004 0.024 0.139 0.467 2.348 7.337 16.427
4 0.008 0.042 0.188 0.615 2.633 7.112 13.887
5 0.013 0.062 0.239 0.752 2.832 6.830 11.726
6 0.020 0.084 0.290 0.877 2.963 6.521 9.947
7 0.029 0.109 0.343 0.987 3.044 6.204 8.511
8 0.039 0.136 0.397 1.085 3.084 5.889 7.368
9 0.051 0.165 0.449 1.169 3.094 5.585 6.461

10 0.065 0.195 0.500 1.243 3.081 5.295 5.742
11 0.080 0.226 0.550 1.304 3.051 5.022 5.169
12 0.096 0.259 0.597 1.356 3.009 4.767 4.707
13 0.114 0.291 0.643 1.399 2.957 4.528 4.330
14 0.133 0.324 0.686 1.435 2.898 4.306 4.019
15 0.153 0.358 0.727 1.463 2.837 4.100 3.758
16 0.175 0.391 0.765 1.486 2.771 3.910 3.535
17 0.197 0.425 0.802 1.503 2.706 3.733 3.344
18 0.220 0.458 0.835 1.516 2.639 3.569 3.175
19 0.243 0.490 0.867 1.525 2.574 3.417 3.027
20 0.268 0.522 0.895 1.530 2.510 3.276 2.894

This table reports the annual default probability (in percentage terms) con-
ditional on no-default in the preceding year. The table is constructed using
the average one-year rating transition matrix of Moody’s and that of S&P
Corporation, reported in Table V of Elton et al. (2001). The sample is from
1973 to 1998.

Table 5
Evolution of ratings and yield spreads in corporate bonds

Year Changes in Aaa Aa A Baa Ba B Caa

1 Rating 0.093 0.087 0.046 0.017 0.005 −0.045 0.195
(7.54) (14.98) (12.38) (2.91) (0.46) (−8.28) (−5.49)

Yield spread 0.084 0.062 0.079 0.080 −0.024 0.556 −1.402
(3.49) (6.27) (11.34) (5.90) (−0.75) (7.69) (−4.86)

2 Rating 0.175 0.181 0.088 0.047 −0.007 −0.114 −0.350
(9.15) (16.98) (12.82) (3.87) (−0.42) (−9.39) (−6.04)

Yield spread 0.177 0.153 0.160 0.104 0.213 1.075 −0.922
(4.55) (9.08) (10.61) (4.03) (2.93) (7.06) (−1.98)

3 Rating 0.262 0.264 0.139 0.082 −0.019 −0.166 −0.500
(10.19) (18.63) (13.79) (4.49) (−0.75) (−9.40) (−6.70)

Yield spread 0.306 0.251 0.196 0.109 0.191 1.411 −1.461
(6.21) (9.05) (11.43) (2.92) (1.87) (6.75) (−2.57)

We use Lehman Brothers Fixed Income data set to form cohorts of bonds with the same initial rating each
year. Ratings from Aaa to Caa are assigned integer numbers from 1 to 7, with higher numbers indicating lower
ratings. We report the average rating and yield spread changes for the same initial rating groups. Changes in
yield spreads are in percent. The t-statistics adjusted for heteroscedasticity and autocorrelations via GMM are
reported in parentheses. The sample is from January 1973 to March 1998.

of high-quality bonds (Aaa, Aa) indeed decline over time while their yield
spreads increase. For example, the rating of Aa-rated bonds, conditional on no-
default, increases by 0.087 after one year, where an increase of one indicates a
full downgrade to grade A. Accordingly, the average yield spread of Aa bonds
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increases by 6.2 basis points. In contrast, the ratings of low-quality bonds (Caa)
improve over time and their yield spreads decline.

We adopt the following three-step procedure to recover the yield change
conditional on no-default, dY +

i t , from the data. First, we construct the cumu-
lative default probability for each maturity using Table 4. For example, the
conditional default probabilities for a bond initially rated Baa are 0.16% and
0.31% for the first two years, respectively. Assuming that the default rate is
the same within a given year, the cumulative default probabilities are 0.16%,
0.16%, 0.47% (=0.16% + (1 − 0.16%) × 0.31%), and 0.47% for 0.5-year,
1-year, 1.5-year, and 2-year maturities, respectively.

Second, for each bond we calculate the expected cash flow, while taking
into account the possibility of default. The expected cash flow for a particular
coupon date before maturity is equal to

coupon payment × [1− cumulative default probability × (1− recovery rate)].

We calculate the present value of the bond by discounting its expected cash
flows by the corresponding Treasury yields with matching maturities.6 After
we obtain bond prices, we then calculate bond yields.

To illustrate this step, suppose that the Baa bond of the previous example
has two years to maturity and the coupon rate is 8% with a face value of $100.
Also assume that the current Treasury yield, with annualized semiannual com-
pounding, is 8% for a two-year maturity. Without default, the cash flows for
the bond are $4, $4, $4, and $104 for the four half-year periods. The recovery
rate for the Baa-rated bond is 49.42%. With default risk, the expected cash
flows are (1−0.16% × (1− 49.42%)) ×4, (1−0.16% × (1− 49.42%)) × 4,
(1 − 0.47% × (1−49.42%)) × 4, and (1−0.47% × (1−49.42%)) × 104, re-
spectively. The present value, when we use the discount rate of 8%, is therefore
$99.77. With the promised cash flows of $4, $4, $4, and $104, and the price at
$99.77, the bond yield equals 8.12%.

Third, assume that the bond does not default within the first year. Conditional
on that event, the bond maturity decreases by one year, and the second-year
conditional default probability reported in Table 4 becomes the first-year default
probability for the “new” bond. One can iterate the last two steps to calculate
the price and yield for the new bond. Because conditional default probabilities
of high-grade bonds will increase in the second year, bond prices will decrease
and yields will increase, revealing a downgrading trend. Similarly, because
conditional default probabilities will decrease for low-grade bonds in the second
year, bond prices will increase and yields will decrease, revealing an upgrading
trend. The yield difference between the last two steps can be used as a proxy for
the yield change conditional on no-default within the first year. As expected, this
yield change will be positive for high-grade bonds, but negative for low-grade
bonds.

6 This is equivalent to calculating the fair price of the bond by a risk-neutral investor.
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Consider again our numerical example. After one year, conditional on no-
default, the new cumulative default rates will be 0.31% and 0.31% for the
0.5-year and 1-year maturities. Using our method to calculate the expected
cash flows for this bond, we find the new price to be $99.85 and the yield to be
8.17%. Thus, the bond yield will go up by five basis points due to the expected
increase of default probability. The five basis points will be used as dY +

i t in
calculating ERNDi t , the expected return due to yield change conditional on
no-default.

We have presented one approach to computing ERNDi t . Different credit risk
models may yield somewhat different estimates for ERNDi t , depending on their
assumption of the mean reversion of default rate. Nevertheless, we stress that
ERNDi t is on average very small (few basis points) and does not play a major
role in affecting the magnitude of bond risk premium (more on this shortly).

3.3 Expected tax compensation
To calculate the expected tax compensation given by Equation (7), we follow
Elton et al. (2001) and set the effective state and local tax rate to be 4% for
all bonds. This completes the construction of the four components of the bond
risk premium from Equation (6).

3.4 Elasticity of the equity value with respect to the bond value
From Proposition 1, expected equity excess returns can be computed as the
product of expected bond excess returns and the elasticity of equity value
with respect to bond value, (∂Sit/∂ Bit )(Bit/Sit ). We calculate expected bond
excess returns using the components described above. From Merton (1974), the
unobservable elasticity (∂Sit/∂ Bit )(Bit/Sit ) is a function of leverage, volatility,
and the risk-free rate. We estimate this elasticity using the fitted component
from regressing this ratio on leverage, stock volatility, and the risk-free rate.

Specifically, for each firm-month observation, we measure ∂Sit/∂ Bit as the
change in the market value of equity divided by the change in the market value
of debt. We obtain the market value of debt by scaling the book value of debt by
the weighted-average bond market prices. The leverage ratio, denoted L EVit ,
is measured as the ratio of the market value of debt to the market value of
equity. We measure the conditional volatility, σi t , using a rolling window of
180 daily stock returns. The risk-free rate is the 30-day Treasury bill rate.

The pooled panel regression, excluding outliers, gives the following results:

∂Sit

∂ Bit

Bit

Sit
= 11.08

(9.60)
− 0.05

(−1.21)
× L EVit + 133.03

(4.11)
× σi t − 9.85

(−5.86)
× rt + εi t ,

(8)

where t-statistics are reported underneath corresponding coefficients. From the
t-statistics, the slopes are estimated reasonably precisely. Given the low R2,
however, our expected-return measure allows for quite a bit of noise. As we
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show in Section 4.2, the use of our measure in standard asset pricing tests dra-
matically increases cross-sectional R2’s compared to the traditional practice
of using realized returns. The reason for the significant increase in predic-
tive power is that our expected-return measure is still much more precise than
the average realized equity returns. Later, in Section 5, we also conduct exten-
sive robustness checks on the estimation of the elasticity (∂Sit/∂ Bit )( Bit/Sit ).
The results suggest that our inferences are robust to the regression specification
that we use to estimate the equity-bond elasticity.

3.5 Discussion
Before presenting our results, we find it important to discuss potential limita-
tions in our estimation strategy of expected returns. These limitations primarily
arise from data restrictions that we face.

First, our calculations of expected default losses as the expected default
probability times the loss rate are based on available historical data. Admittedly,
this particular aspect of our approach is similar to the standard practice of using
ex post observed information. It is well known, however, that the expected
default loss is too small to explain the yield spreads. A much larger portion of
the yield spreads is related to systematic risk (e.g., Huang and Huang, 2003;
Chen et al., 2006).7 By restricting the use of historical data to a small portion
of the yield spreads, we retain crucial information on the forward-looking risk
premiums embedded in bonds. Because we can back out a significant fraction
of that information, our approach can deliver new insights on the pricing of
market securities.

Second, we also need the elasticity of equity with respect to debt to construct
the expected equity return [see Equation (1)]. When estimating this component
of our expected-return measure, we again use historical data. We observe, how-
ever, that the equity-bond elasticity serves as a time-varying coefficient in the
first-order approximation of equity return variation, and is not forward look-
ing.8 Therefore, even though we need to estimate this unobservable coefficient
using historical data, its potential drawback is probably less severe than using
average realized returns as a proxy for expected returns.

Finally, we stress that the crux of our argument is not to avoid historical
data, but to move away from assuming that average realized returns converge

7 According to Moody’s annual report, the average four-year cumulative default rate for Baa-rated bonds is about
1.55% or 0.39% per annum. If the loss rate is about 51%, as in Altman and Kishore (1998), the expected annual
default loss is then about 0.39% × 0.51% = 0.20%. Therefore, a risk-neutral bondholder only requires a yield
spread of about 20 basis points per annum. Adding a possible risk premium from a structural model, Huang and
Huang (2003) find that the implied yield spread is about 32 basis points. In contrast, the average spread between
Baa yield and Treasury bill rate is about 158 basis points per annum.

8 Our approach is similar in spirit to the Campbell-Shiller (1988) log-linearization of the dividend yield. Campbell
and Shiller take the first-order approximation of the dividend yield and assume that the partial derivative is known
locally (set equal to the steady-state constant globally). The stochastic component of the dividend yield is only
the linearized component. When taking expectations, Campbell and Shiller treat the partial derivative as a part of
the parameter ρ outside of the expectation operator. In the actual implementation, ρ is set to equal its historical
average.
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Table 6
Descriptive statistics of yield spreads and expected bond excess returns by bond
ratings

Panel A: Yield spreads

Rating Mean SD Min Max ρ1 ρ2 ρ6 ρ12

Aaa 0.850 0.52 0.30 3.09 0.95 0.06 −0.11 0.00
Aa 0.897 0.34 0.42 2.29 0.96 0.14 −0.06 −0.08
A 1.093 0.35 0.61 2.51 0.95 0.04 −0.12 −0.02
Baa 1.805 0.64 0.46 4.31 0.93 0.08 −0.02 −0.03
Ba 2.967 0.84 1.74 6.79 0.80 0.29 −0.03 0.09
B 5.494 2.37 2.67 18.46 0.95 0.12 −0.06 −0.01

Panel B: Expected bond excess returns

Rating Mean SD Min Max ρ1 ρ2 ρ6 ρ12

Aaa 0.464 0.49 −0.03 2.65 0.94 0.09 −0.10 0.02
Aa 0.465 0.33 0.01 1.86 0.95 0.13 −0.07 −0.09
A 0.607 0.33 0.13 2.05 0.94 0.03 −0.11 −0.04
Baa 0.930 0.57 −0.02 3.38 0.92 0.07 −0.02 −0.05
Ba 1.053 0.55 0.11 2.92 0.78 0.22 −0.07 0.04
B 2.238 1.41 0.07 10.98 0.80 0.18 0.01 −0.02

This table reports mean, standard deviation (SD), minimum (min), maximum (max),
and partial autocorrelations of orders one (ρ1), two (ρ2), six (ρ6), and 12 (ρ12), of
yield spreads (Panel A) and expected bond risk premiums (Panel B) for bonds rated
from B to Aaa. The mean, SD, min, and max are reported in annualized percentage
terms. The sample is from January 1973 to March 1998.

to expected returns in finite samples. Indeed, we note that the use of historical
data to estimate parts of expected returns measures is common practice in
the literature. Previous examples include Blanchard (1993); Gebhardt et al.
(2001); Fama and French (2002); and Pastor et al. (2005). Fama and French,
in particular, use the historical average dividend growth as the expected rate of
capital gain and measure the equity premium as the sum of the expected rate
of capital gain and the average dividend yield. As we show in Section 5, our
results are robust to alternative empirical specifications we use to estimate the
equity-bond elasticity. We also find that most of the results on the cross section
of expected equity returns are already present in the cross section of expected
bond returns, meaning that the equity-bond elasticity plays a less important
role than the yield spreads in Equation (1).

4. Empirical Results

We now conduct standard asset pricing tests using our measure of expected
returns. Section 4.1 uses the time series Fama and French (1993) portfolio
approach, and Section 4.2 uses the Fama and MacBeth (1973) cross-sectional
regression approach.

4.1 Time series analysis
As a precursor to our analysis of equity returns, Table 6 reports summary
statistics of yield spreads and constructed bond risk premiums for B- through
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Aaa-rated bonds. Because information on time-varying default rates for bonds
rated Caa or lower is not available, we disregard these bonds, which are less
than 1% of all bonds. Table 6 shows that yield spreads and expected bond
excess returns increase as the bond rating decreases. The bond risk premium
for Aaa-rated bonds is on average 0.46% per annum, and it goes up to 2.24% for
B-rated bonds. The evidence suggests that lower-graded bonds are riskier than
higher-graded bonds. Yield spreads and expected bond excess returns are also
highly persistent. The first-order autocorrelation ranges from 0.78 to 0.95, but
the second-order partial autocorrelation quickly drops to the 0.03–0.29 range.
The evidence suggests that we only need to include a few lags to control for
the impact of autocorrelations in our asset pricing tests.

4.1.1 Common factors in equity returns. Our focus is on the common fac-
tors in equity returns. We define the market factor as the value-weighted average
equity excess returns for all firms in our sample. The size (SMB) and book-
to-market (HML) factors are constructed using the Fama and French (1993)
two-by-three sorting in size and book-to-market. To construct the momentum
factor, we sort stocks each month on the basis of their realized equity returns in
the past 12 months into winners (top 30%), medium (middle 40%), and losers
(bottom 30%) categories. We skip one month to avoid potential microstructure
biases and calculate expected portfolio returns over the subsequent 12 months.
The momentum factor is defined as the winner-minus-loser (WML) portfolio
return.

Panel A of Table 7 reports descriptive statistics of the common equity factors.
The expected return for the market factor is on average 3.39% per annum. This
expected return is much lower than the average realized market excess return
of 7.54% in the same period. However, our evidence is consistent with Fama
and French (2002), who document that the expected market returns are much
lower than the average realized market returns in the post war sample period.
The expected size and value premiums are on average 3.81% and 1.45%,
respectively, and the momentum factor earns on average a negative expected
return of −0.79%. All the expected returns on average are significantly different
from zero at the 1% significance level.

Panel B of Table 7 reports the correlation matrix of the expected returns
of the equity factors. The expected market factor is positively correlated with
the expected size factor (correlation = 0.33) and the book-to-market factor
(correlation = 0.48), but it is negatively correlated with the momentum factor
(correlation = −0.15). In untabulated results, we also find that the expected
return of the bond market portfolio is on average 0.40% per annum (t-statistic
= 9.73). Panel C reports the market regressions of SMB, HML, and WML.
The unconditional alphas of SMB and HML are 2.85% and 0.06% per annum
(t-statistics = 8.12 and 0.20, respectively). WML has an insignificant uncondi-
tional alpha of −0.33% (t-statistic = −1.04).
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Table 7
Descriptive statistics of expected returns of common equity factors

Panel A: Summary statistics

Mean (t-stat) Min Max ρ1 ρ2 ρ6 ρ12

MKT 3.391 (14.07) 0.09 15.12 0.95 0.09 0.06 −0.25
SMB 3.806 (18.10) −0.91 16.19 0.86 −0.03 −0.11 0.05
HML 1.448 (6.82) −4.20 13.97 0.86 0.11 0.10 −0.06
WML −0.792 (−3.68) −14.65 5.36 0.82 0.08 −0.01 −0.00

Panel B: Cross correlations Panel C: Market regressions

MKT SMB HML WML α (tα) β (tβ)

MKT 1 0.33 0.48 −0.15
SMB 1 0.03 −0.53 2.846 (8.12) 0.27 (3.38)
HML 1 −0.14 0.056 (0.20) 0.40 (4.79)
WML 1 −0.330 (−1.04) −0.14 (1.06)

This table reports summary statistics of expected returns of common equity factors, including MKT
(market excess return), SMB, HML, and WML (the momentum factor). Panel A reports mean, t-statistic
(testing the null that the mean equals zero), minimum, maximum, and partial autocorrelations of orders
one (ρ1), two (ρ2), six (ρ6), and 12 (ρ12). Panel B reports the results of market regressions for SMB,
HML, and WML including the intercepts (α), the slopes (β), and their t-statistics (testing the null that the
coefficients are individually zero). Finally, Panel C reports the correlation matrix for these four factors.
The numbers of mean, min, max, and α are in annualized percent. All cross correlations in Panel C
are significant at the 1% significance level. All the t-statistics are adjusted for heteroscedasticity and
autocorrelations via GMM. The sample is from January 1973 to March 1998.

4.1.2 Business cycle properties. We also investigate the cyclical properties
of the expected returns of the four equity factors during the 1973–1998 period.
Following the empirical business cycle literature (e.g., Stock and Watson, 1999,
Table 2), Table 8 reports the cross correlations with different leads and lags
for the expected returns with the cyclical component of the real industrial
production index. Both the nominal index of industrial production and the
inflation data are obtained from the Federal Reserve Bank of St. Louis. We
follow Stock and Watson by removing from the output series its long-run
growth component as well as those fluctuations that occur over periods shorter
than a business cycle, which arise from temporary factors such as measurement
errors. This task is achieved by passing the raw industrial production index
through the Hodrick and Prescott (1997) filter. Following Hodrick and Zhang
(2001), we set the monthly smooth parameter in the Hodrick-Prescott filter to
be 6400.

Table 8 reports several interesting patterns. First, the expected market risk
premium is negatively correlated with the business cycle. The cross correlations
are mostly negative and significant across different leads and lags. This evidence
suggests that the aggregate expected return is countercyclical: investors demand
a higher risk premium in recessions than they do in booms. This finding speaks
to the criticism voiced by Elton (1999) that ex post equity returns go down in
recessions and thus fail to capture investors’ heightened required returns from
risky assets in uncertain environments.

Second, both the expected size premium and the expected value premium are
significantly negatively correlated with the business cycle. Investors seem to
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Table 9
Regressing realized equity factor returns on their expected returns

Panel A: MKT Panel B: SMB

6-month 12-month 24-month 36-month 6-month 12-month 24-month 36-month

Slope 0.396 0.170 −0.322 0.162 0.528 0.248 −0.625 −1.115
p-value (0.61) (0.00) (0.00) (0.00) (0.87) (0.00) (0.00) (0.00)

Panel C: HML Panel D: WML

6-month 12-month 24-month 36-month 6-month 12-month 24-month 36-month

Slope 0.150 0.392 0.737 −0.150 0.003 0.004 0.010 0.011
p-value (0.05) (0.02) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

This table reports predictive regressions of realized equity factor returns including market excess return, MKT
(Panel A), SMB (Panel B), HML (Panel C), and WML (Panel D) on their respective constructed expected returns.
We consider four different predictive horizons: (i) six-month; (ii) 12-month; (iii) 24-month; and (iv) 36-month
horizons. We report the slope coefficients, and test the convergence of average realized equity returns and the
constructed expected returns as follows. The null hypothesis is that the slope equals 1/2 for the regressions
with the six-month horizon, the slope equals one for the 12-month horizon, two for the 24-month horizon,
and three for the 36-month horizon. We report the p-values in parentheses for these tests. The p-values are
computed using standard errors adjusted for heteroscedasticity and autocorrelations via GMM. The sample is
from January 1973 to March 1998.

perceive small and value stocks as riskier securities than big and growth stocks,
respectively, charging countercyclical risk premiums for holding these riskier
assets. Finally, in contrast to the other equity factors, the expected momentum
return is strongly procyclical because the cross correlations between expected
momentum returns and output are positive and significant at most leads and
lags.

4.1.3 Do average realized returns converge to expected returns? For the
most part, the answer is no. Specifically, we run predictive regressions of real-
ized cumulative equity factor returns on the expected factor returns constructed
from yield spreads. Four different horizons are considered: 6-month, 12-month,
24-month, and 36-month. We test the hypothesis that average realized equity
returns converge to expected returns by testing the null that the regression slope
equals 1/2 in the six-month horizon, one in the 12-month horizon, two in the
24-month horizon, and three in the 36-month horizon.

Table 9 reports the results. From Panel A, our proxy for the expected market
risk premium is closely related to the average market excess return in the
short six-month horizon. The slope from regressing future realized returns
on the expected return is not reliably different from 1/2 in the six-month
horizon. However, the expected-return measure diverges significantly from
the average realized returns over the longer horizons. The null hypotheses of
convergence at the one-, two-, and three-year horizons are all rejected at the
1% significance level. We interpret this evidence as suggesting the importance
of time-varying expected returns. Because expected market excess returns vary
over long horizons, we should be cautious with the notion that averaged realized
returns will converge to the underlying return expectations in long-horizon asset
pricing tests.
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Panel B of Table 9 reports a similarly poor convergence between the expected
returns and the average realized returns of SMB. The slope from regressing real-
ized returns on expected returns is not statistically different from the theoretical
prior in the six-month horizon. But the null of convergence is strongly rejected
at longer horizons. This evidence suggests an explanation for the fact that we
document a significantly positive expected size premium in the 1973–1998
period, whereas studies using realized returns report a weak or even negative
size premium in comparable periods.

For example, Schwert (2003) reports that the alpha of Dimensional Fund Ad-
visors Small Company Portfolio is 0.20% per month (standard error = 0.30%).
Based on the evidence that the size premium has weakened or disappeared after
its discovery by Banz (1981), Schwert argues that the size anomaly is more ap-
parent than real. Our evidence suggests that the disappearance of the size effect
could result from the high volatility of realized returns. In particular, our esti-
mate of the SMB alpha (0.24% per month) is well within the one-standard-error
bound estimated by Schwert.

Panels C and D of Table 9 reveal a significant divergence between the ex-
pected and the average realized returns for both HML and WML. At all horizons
the hypothesis that the expected risk premium is equal to the realized risk pre-
mium is rejected. Because asset pricing models are tested on the prediction of
trade-offs between risk and expected return, these results highlight the impor-
tance of reexamining the standard inferences based on the ex post averaged
returns.

4.2 Cross-sectional regressions
Using the Fama and MacBeth (1973) cross-sectional regressions, we perform
both covariance- and characteristic-based tests to examine the determinants of
the cross section of expected returns.

4.2.1 Covariance-based cross-sectional tests. Our covariance-based tests
are conducted in two steps. In the first step, for each individual firm and
month, we run a time series regression of the realized equity returns in the past
60 months (with at least 24 months of data available) on the realized return of
the three Fama-French factors and the momentum factor. For comparison, we
also estimate the loadings from regressing our expected-return measures on the
expected equity factor risk premiums.9

In the second step, we run cross-sectional regressions, month by month, of
firm-specific, expected equity returns on the factor loadings estimated earlier.
The time series averages of the coefficients are regarded as the risk premiums
associated with the loadings. We use GMM to adjust the standard errors of
the coefficients for heteroscedasticity and autocorrelations. The standard errors

9 We thank the referee for suggesting this method to us.
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of the time series of the estimated coefficients are then used to compute the
t-statistics.

The null hypothesis in our cross-sectional tests is the CAPM. We also use
size, book-to-market, and prior returns to test for model misspecification. In
doing so, we implicitly assume that our constructed risk premiums are unbiased
measures of the true risk premiums. In other words, the measurement errors in
the risk premiums have a mean of zero—if there were no measurement errors,
then under the null hypothesis the regression R2 should be one.

Panel A of Table 10 reports the central result of our paper. When the market
beta estimated from realized returns is used alone, the slope is a positive
3.81% per annum (t-statistic = 7.45). More importantly the market beta is
significantly priced even in the presence of SMB and HML loadings, although
the risk premium of the market beta drops to 2.31% per annum (t-statistic =
3.48). Using the market beta estimated from expected returns reduces the slope
in the univariate regression to 1.15%, but it remains significant (t-statistic =
3.59). However, the premium estimate for the market risk in the presence of
the SMB and HML loadings is quantitatively similar to the estimate when the
loadings are estimated from realized returns.

In untabulated results using realized returns as the dependent variable in
cross-sectional regressions, we find that the market beta has an insignificant
slope of 0.35% per month (t-statistic = 0.85) when used alone. The slope drops
slightly to 0.33% (t-statistic = 0.69) when we control for size, book-to-market,
and past returns. In contrast to these standard inferences based on realized
returns as in Fama and French (1992), our tests based on expected returns show
that stocks with higher market betas earn significantly higher expected excess
return, consistent with standard asset pricing theories.

Panel A of Table 10 also shows that the SMB and HML betas are significantly
priced in the cross section of expected returns. The magnitudes of their premium
estimates are largely in line with those from the time series tests reported in
Table 7. Further, the WML loading is insignificantly priced, also consistent with
the previous evidence in Table 7.

4.2.2 Characteristic-based cross-sectional tests. In Panel B of Table 10, we
retain the loading on the market factor, but replace the other loadings with firm
characteristics. Specifically, we use the logarithm of size, the book-to-market
ratio, and the prior equity return to replace their respective factor loadings.
The market beta estimated from the realized returns is again significantly
priced at 2.80% per annum (t-statistic = 4.74). Size has a negative loading of
−2.38%, and book-to-market has a positive loading of 1.31%, both of which are
significant. Using the market beta estimated from the expected returns yields a
risk premium of 1.02% per annum (t-statistic = 3.30). The pricing results on
size and book-to-market are similar to those in Panel A. However, past returns
are associated with significantly negative loadings, meaning that firms with
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Table 10
The cross section of expected equity excess returns

Panel A: Covariance-based tests Panel B: Characteristic-based tests

Model 1 Model 2 Model 3 Model 7 Model 8

βMKT 3.865 2.310 2.076 βMKT 2.081 1.742
(7.45) (3.40) (3.24) (4.74) (4.49)

βSMB 3.405 3.705 log(ME) −2.379 −2.199
(12.30) (10.77) (−14.60) (−14.98)

βHML 1.389 1.361 BE/ME 1.307 1.270
(3.45) (3.35) (3.96) (4.29)

βWML −0.185 Past Returns −6.810
(−0.30) (−7.75)

R2 0.03 0.13 0.16 R2 0.22 0.27

Model 4 Model 5 Model 6 Model 9 Model 10

β̃MKT 1.147 2.222 1.917 β̃MKT 1.021 1.107
(3.59) (4.60) (4.02) (3.30) (3.55)

β̃SMB 1.124 1.148 log(ME) −1.942 −1.742
(2.63) (2.52) (−7.83) (−8.75)

β̃HML 0.575 0.508 BE/ME 0.631 0.642
(2.27) (2.08) (3.32) (3.57)

β̃WML 1.346 Past Returns −5.710
(1.82) (−5.92)

R2 0.11 0.43 0.52 R2 0.30 0.35

We estimate monthly Fama-MacBeth (1973) cross-sectional regressions for the following 10 specifications:

Model 1 : Et [Ri
St − rt ] = γ0t + γ1t β

i
M K T,t + εi

t

Model 2 : Et [Ri
St − rt ] = γ0t + γ1t β

i
M K T,t + γ2t β

i
SM B,t + γ3t β

i
H M L ,t + εi

t

Model 3 : Et [Ri
St − rt ] = γ0t + γ1t β

i
M K T,t + γ2t β

i
SM B,t + γ3t β

i
H M L ,t + γ4t β

i
W M L ,t + εi

t

Model 4 : Et [Ri
St − rt ] = γ0t + γ1t β̃

i
M K T,t + εi

t

Model 5 : Et [Ri
St − rt ] = γ0t + γ1t β̃

i
M K T,t + γ2t β̃

i
SM B,t + γ3t β̃

i
H M L ,t + εi

t

Model 6 : Et [Ri
St − rt ] = γ0t + γ1t β̃

i
M K T,t + γ2t β̃

i
SM B,t + γ3t β̃

i
H M L ,t + γ4t β̃

i
W M L ,t + εi

t

Model 7 : Et [Ri
St − rt ] = γ0t + γ1t β

i
M K T,t + γ2t log(M Ei

t ) + γ3t B Ei
t /M Ei

t + εi
t

Model 8 : Et [Ri
St − rt ] = γ0t + γ1t β

i
M K T,t + γ2t log(M Ei

t ) + γ3t B Ei
t /M Ei

t + γ4t (PastReturns)i
t + εi

t

Model 9 : Et [Ri
St − rt ] = γ0t + γ1t β̃

i
M K T,t + γ2t log(M Ei

t ) + γ3t B Ei
t /M Ei

t + εi
t

Model 10 : Et [Ri
St − rt ] = γ0t + γ1t β̃

i
M K T,t + γ2t log(M Ei

t ) + γ3t B Ei
t /M Ei

t + γ4t (PastReturns)i
t + εi

t ,

where Et [Ri
St − rt ] is the firm-level expected equity excess return for firm i at the beginning of time t , and rt

is the risk-free rate. The sample is from January 1973 to March 1998. We estimate betas in two ways. First,
we estimate these betas using 60-month (or at least 24-month) rolling regressions of the realized equity excess
returns on the realized excess returns of the Fama-French (1993) three factors and WML. These betas estimated
from realized returns are denoted βMKT, βSMB, βHML, and βWML. Second, we also estimate the betas from 60-
month (or at least 24-month) rolling regressions of the constructed expected excess returns on the constructed
expected Fama-French three factors and WML. These betas are denoted β̃MKT, β̃SMB, β̃HML, and β̃WML. We also
use size (log(ME)), book-to-market equity (BE/ME), and past 12-month returns as explanatory variables. The
t-statistics reported in parentheses are adjusted for heteroscedasticity and autocorrelations via GMM. The point
estimates of the intercepts and slopes are in annualized percentage terms. The R2s are the time-series median
of the cross-sectional regression R2s.

higher prior returns earn lower expected returns than firms with lower prior
returns.

Intriguingly, the median cross-sectional R2 is 35% when all the firm char-
acteristics are included in the regression. In contrast, Table 2 shows that the
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median R2 in a similar cross-sectional regression in the CRSP/COMPUSTAT
universe is only 1.27%. Therefore, using expected returns leads to a dramatic
increase of explanatory power in cross-sectional regressions. The reason is
likely that our expected-return measure is much more precise than the realized
equity returns. We show in Section 5.5 that using expected returns to replace
realized returns also yields higher R2s, when we use portfolios (instead of
individual stock returns) as testing assets in cross-sectional regressions.

5. Robustness

We now demonstrate the robustness of our conclusions along several important
dimensions.

5.1 Rolling panel regressions
When estimating the elasticity of equity with respect to bond in Equation (8),
we use a panel regression that includes the entire sample. The underlying
rationale is that the slopes are constant over the sample period and using more
data to fit the model would improve the precision of our estimations. However,
one potential criticism to our approach is that it uses future information that
is unknown to market investors. To check the robustness of our results along
this dimension, we rerun the same panel regression, but using the data from
the previous 12 months of cross sections. This procedure provides conditional
estimates of the elasticity of equity with respect to debt for each month using
only prior information. We then reconstruct expected equity excess returns, and
conduct the same time series and cross-sectional analysis as in Section 4.

The results in Table 11 are similar to those in Tables 7 and 10. For example,
the expected risk premiums for MKT, SMB, HML, and WML are 3.74%, 3.47%,
1.91%, and −0.67%, respectively, which are close to their counterparts in the
benchmark estimation. The expected risk premiums for the three Fama-French
(1993) factors continue to be countercyclical, whereas the momentum factor
continues to be procyclical. The cross-sectional regressions are also similar to
those in the benchmark estimation. In particular, the market beta continues to
be significantly priced in the cross section.

5.2 Alternative specification for the equity-bond elasticity
One can argue that, although motivated from the theoretical work of Merton
(1974), our baseline specification for the equity-bond elasticity in Equation (8)
is too parsimonious. To this end, we perform a “kitchen-sink” regression of
the elasticity by including the log market value, log(M Eit ), book-to-market,
B Eit/M Eit , and prior 12-month returns, r12

i t , as additional explanatory vari-
ables. We choose these variables because they are strong cross-sectional deter-
minants of stock returns.
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Table 11
Using rolling panel regressions to estimate the equity-bond elasticity

Panel A: Summary statistics Panel B: Correlations with cycle

Mean (t-stat) Min Max −1 0 1

MKT 3.739 (10.47) 0.08 21.44 −0.18 −0.18 −0.16
SMB 3.465 (18.06) −1.45 12.10 −0.32 −0.35 −0.37
HML 1.908 (7.00) −3.83 17.53 −0.14 −0.16 −0.16
WML −0.647 (−2.75) −21.14 7.73 0.14 0.20 0.22

Panel C: Covariance-based tests Panel D: Characteristic-based tests

Model 1 Model 2 Model 3 Model 7 Model 8

βMKT 3.219 1.903 1.614 βMKT 1.755 1.556
(8.45) (3.03) (2.54) (4.65) (4.24)

βSMB 3.095 3.225 log(ME) −2.059 −1.893
(11.04) (11.22) (−15.53) (−16.02)

βHML 1.326 1.340 BE/ME 1.406 1.288
(3.22) (3.24) (4.39) (4.72)

βWML 0.179 Past returns −5.743
(0.37) (−7.08)

R2 0.03 0.12 0.15 R2 0.21 0.25

Model 4 Model 5 Model 6 Model 9 Model 10

β̃MKT 2.325 3.586 3.759 β̃MKT 1.970 2.064
(5.74) (5.00) (5.46) (4.93) (5.06)

β̃SMB 1.344 1.096 log(ME) −1.851 −1.660
(2.77) (2.38) (−8.71) (−9.92)

β̃HML 0.344 0.427 BE/ME 0.844 0.866
(1.12) (1.37) (4.24) (4.71)

β̃WML −0.150 Past returns −5.576
(−0.27) (−6.14)

R2 0.09 0.51 0.55 R2 0.26 0.32

We estimate the equity-bond elasticity using 12-month rolling panel regressions. As explained in
Section 2, expected equity excess returns are calculated as the product of expected bond excess
returns and the new elasticity of equity with respect to bond. Panel A reports the summary
statistics for the expected returns of MKT, SMB, HML, and WML factors. Panel B reports the cross
correlations of the expected factor returns with the cyclical component of industrial production.
All correlations are significant at the 5% significance level. Panel C reports the monthly Fama-
MacBeth (1973) cross-sectional regressions of firm-level expected excess returns on the MKT
beta, the SMB beta, the HML beta, and the WML beta, separately and jointly. Panel D reports
the cross-sectional regressions of expected excess returns on the MKT beta, size, book-to-market
equity, and past 12-month returns. The model specifications are the same as in Table 10 (see the
caption of that table for detailed definitions). The t-statistics reported in parentheses are adjusted
for heteroscedasticity and autocorrelations via GMM. All estimates are in annualized percentage
terms. The R2s are the time-series median of the cross-sectional regression R2s.

The expanded regression is estimated as

∂Sit

∂ Bit

Bit

Sit
= 8.04

(3.02)
− 0.04

(−0.75)
× L EVit + 156.95

(4.41)
× σi t − 9.73

(−5.52)
× rt (9)

+ 0.27
(1.03)

× log(M Eit ) + 0.05
(2.03)

× B Eit

M Eit
+ 0.03

(1.98)
× r12

i t + εi t .

Relative to our baseline specification in Equation (8), the equity volatility and
the risk-free rate continue to be important, whereas the leverage ratio continues
to be less important. Book-to-market and prior returns add some explanatory
power in the regression, but size does not.
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Table 12
Using additional explanatory variables in estimating the equity-bond elasticity

Panel A: Summary statistics Panel B: Correlations with cycle

Mean (t-stat) Min Max −1 0 1

MKT 3.580 (13.29) 0.07 16.94 −0.24 −0.25 −0.26
SMB 3.232 (17.52) −1.21 14.53 −0.36 −0.40 −0.43
HML 1.591 (7.69) −4.46 13.66 −0.13 −0.15 −0.16
WML −0.311 (−1.62) −13.34 5.29 0.19 0.24 0.27

Panel C: Covariance-based tests Panel D: Characteristic-based tests

Model 1 Model 2 Model 3 Model 7 Model 8

βMKT 3.798 2.354 2.188 βMKT 2.076 1.764
(7.79) (3.44) (3.44) (5.07) (4.67)

βSMB 3.246 3.505 log(ME) −2.107 −1.954
(11.01) (10.02) (−13.97) (−14.03)

βHML 1.349 1.332 BE/ME 1.286 1.279
(3.32) (3.30) (4.02) (4.28)

βWML −0.201 Past returns −4.277
(−0.33) (−5.16)

R2 0.03 0.13 0.15 R2 0.20 0.25

Model 4 Model 5 Model 6 Model 9 Model 10

β̃MKT 1.170 1.501 1.118 β̃MKT 1.102 1.154
(3.21) (3.08) (2.22) (3.15) (3.24)

β̃SMB 2.287 2.020 log(ME) −1.729 −1.575
(5.40) (5.68) (−8.01) (−8.98)

β̃HML 0.007 −0.073 BE/ME 0.707 0.715
(0.03) (−0.29) (3.74) (3.99)

β̃WML 1.572 Past returns −3.637
(1.93) (−4.11)

R2 0.10 0.37 0.48 R2 0.28 0.31

We estimate the elasticity of equity with respect to bond by including log size, market-to-book, and past
stock return, in addition to leverage, volatility, and risk-free rate in Equation (8). We then calculate the
firm-specific expected equity excess returns as the bond excess returns multiplied by the new equity-
bond elasticity. This table replicates the tests in Table 10 using these newly constructed expected equity
returns. Panel A reports the summary statistics of the expected returns for the MKT, SMB, HML, and
WML factors. Panel B reports the cross correlations of the expected factor returns with the cyclical
component of industrial production. All correlations are significantly different from zero at the 10%
significance level. Panel C reports the monthly Fama-MacBeth (1973) cross-sectional regressions of
firm-level equity excess returns on the MKT beta, the SMB beta, the HML beta, and the WML beta,
separately and jointly. Panel D reports the characteristic-based tests. The model specifications are the
same as in Table 10 (see the caption of that table for detailed definitions). The t-statistics reported in
parentheses are adjusted for heteroscedasticity and autocorrelations via GMM. All the estimates are
in annualized percentage terms. The R2s are the time-series median of the cross-sectional regression
R2s.

We subsequently construct expected equity excess returns using the elasticity
of equity with respect to bond estimated from Equation (9). Table 12 shows that
the inclusion of additional variables does not affect our basic inferences. The
market beta continues to be significantly priced in the cross-sectional regres-
sions. The three Fama-French (1993) factors continue to be countercyclical,
and the expected momentum factor remains procyclical. For the most part, size
and book-to-market are priced, but momentum is either not priced or priced
negatively.
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5.3 Liquidity
Part of the yield spreads can be due to the fact that corporate bonds are less
liquid than Treasury bonds (e.g., Chen et al, 2007). The bond risk premiums
can thus be overstated if we do not consider this liquidity effect. Cooper and
Davydenko (2004) and Chen et al. (2006) argue that a relatively easy way to
account for the liquidity effect is to use the Aaa yield (instead of the Treasury
yield) to calculate the yield spreads. Because the Aaa yield over the Treasury
bill rate consists of a liquidity component and a tax component (corporate
bonds are taxable at state and local levels), we can recompute the bond risk
premium as

Ri
Bt − rt = (

Yit − Aaa yieldt

) + EDLi t + ERNDi t . (10)

Compared to Equation (6), we have replaced the Treasury yield by the Aaa
yield. In addition, we no longer need to correct for the tax component because
it is contained in the Aaa yield.

We gather the time series data on long-term Aaa yields from the Federal
Reserve Board. Using these data, we first calculate the long-term Aaa bond
yields over long-term Treasury yields (maturity = 20 years). We assume that
this spread shrinks to zero when maturity is equal to zero and interpolate
the spread for maturities between 0 and 20 years. Assuming that the spread
converges to a positive number does not affect our basic results (not reported).
With this term structure of the Aaa yields we can then calculate the bond risk
premium.

Table 13 reports our empirical results using the Aaa yields to calculate yield
spreads. As shown in Panel A, using Aaa yields causes our estimate of the
market risk premium to drop slightly from 3.39% in the benchmark estimation
to 3.10%, suggesting a liquidity premium of 0.29% per annum for the market
factor. The expected size premium drops from 3.81% to 3.23%. All other
patterns are largely similar to the benchmark results. In particular, the market
beta remains significantly priced in the cross section. Size and book-to-market
are priced, but momentum is either not priced or priced negatively. In all, bond
liquidity considerations do not materially affect our basic results.10

5.4 Cross section of expected bond excess returns
Proposition 1 shows that expected equity excess returns have two basic compo-
nents: expected bond excess returns and the elasticity of the equity value with
respect to the bond value. It is natural to ask if the cross-sectional variations in
expected equity excess returns explained in the benchmark estimation are due
to the variations in expected bond excess returns or the variations in the equity-
bond elasticity. To this end, we perform Fama-MacBeth (1973) cross-sectional

10 Campbell and Taksler (2003) show that firm-specific volatility can play an important role in determining bond
yield spreads. It is likely that when we deduct the expected default loss from the yield spreads, we expunge this
idiosyncratic component. To check robustness, we also perform tests in which we include equity volatility in the
cross-section regresssions. We find that this inclusion does not affect our basic results (not reported).
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Table 13
Using Aaa yield to calculate yield spreads

Panel A: Summary statistics Panel B: Correlations with cycle

Mean (t-stat) Min Max −1 0 1

MKT 3.100 (12.05) 0.00 15.68 −0.16 −0.17 −0.16
SMB 3.234 (16.25) −0.69 13.19 −0.33 −0.36 −0.39
HML 1.408 (6.52) −3.81 14.26 −0.13 −0.16 −0.18
WML −0.387 (2.18) −13.86 4.57 0.17 0.23 0.27

Panel C: Covariance-based tests Panel D: Characteristic-based tests

Model 1 Model 2 Model 3 Model 7 Model 8

βMKT 3.562 2.402 2.119 βMKT 2.068 1.788
(7.75) (3.44) (3.25) (4.92) (4.62)

βSMB 3.023 3.063 log(ME) −1.924 −1.781
(11.80) (9.34) (−13.53) (−13.61)

βHML 1.247 1.146 BE/ME 1.272 1.257
(3.04) (2.79) (4.02) (4.26)

βWML −0.387 Past returns −4.450
(−0.66) (−5.64)

R2 0.03 0.13 0.15 R2 0.19 0.22

Model 4 Model 5 Model 6 Model 9 Model 10

β̃MKT 0.966 1.461 1.248 β̃MKT 0.906 0.934
(3.30) (3.20) (2.92) (3.27) (3.33)

β̃SMB 1.018 1.361 log(ME) −1.701 −1.565
(2.36) (3.57) (−7.39) (−8.10)

β̃HML −0.127 −0.291 BE/ME 0.770 0.773
(−0.53) (−1.18) (4.37) (4.61)

β̃WML 0.697 Past returns −3.313
(1.14) (−3.91)

R2 0.13 0.46 0.54 R2 0.30 0.33

We calculate the yield spread as the corporate bond yield minus Aaa yield with similar maturity to
control for liquidity effect. We then estimate equity excess returns using the resulting yield spreads.
This table replicates earlier tests in Table 10 using these newly constructed expected equity excess
returns. Panel A reports the summary statistics of the equity factors of MKT, SMB, HML, and WML.
Panel B reports the cross-correlations of the expected returns of these equity factors with the cyclical
component of industrial production. All correlations are significant at the 1% significance level. Panel C
reports the monthly Fama-MacBeth (1973) cross-sectional regressions of firm-level expected equity
excess returns on the MKT beta, the SMB beta, the HML beta, and the WML beta, separately and jointly.
Panel D reports the characteristic-based tests. The model specifications are the same as in Table 10
(see the footnote of that table for details). The t-statistics reported in parentheses are adjusted for
heteroscedasticity and autocorrelations via GMM. All estimates are in annualized percentage terms.
The R2s are the time-series median of the cross-sectional regression R2s.

regressions of expected bond excess returns. We find that the cross section of
expected bond excess returns already captures almost all of the basic properties
of the cross section of expected equity excess returns.

Table 14 reports the details. Most importantly the market beta earns a bond
market risk premium of 0.41% per annum (t-statistic = 6.95). The magnitude
of this risk premium estimate is similar to the time series estimate reported in
Section 2. The significant risk premium subsists after we control for size, book-
to-market, and prior returns in the form of either covariances or characteristics.
Small firms earn higher expected bond returns than big firms, and value firms
earn higher expected bond returns than growth firms. Momentum is once again
either not priced or negatively priced.
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Table 14
The cross section of expected bond excess returns

Panel A: Covariance-based tests Panel B: Characteristic-based tests

Model 1 Model 2 Model 3 Model 7 Model 8

βMKT 0.413 0.290 0.251 βMKT 0.224 0.184
(6.95) (2.75) (2.39) (3.73) (3.50)

βSMB 0.371 0.385 log(ME) −0.259 −0.239
(11.41) (10.80) (−13.43) (−13.77)

βHML 0.191 0.199 BE/ME 0.236 0.229
(3.32) (3.49) (3.36) (3.45)

βWML −0.022 Past returns −0.752
(−0.30) (−7.38)

R2 0.02 0.11 0.14 R2 0.22 0.27

Model 4 Model 5 Model 6 Model 9 Model 10

β̃MKT 0.106 0.280 0.223 β̃MKT 0.092 0.102
(2.55) (4.72) (4.01) (2.30) (2.55)

β̃SMB 0.071 0.045 log(ME) −0.236 −0.211
(1.77) (1.03) (−6.52) (−7.09)

β̃HML 0.026 0.021 BE/ME 0.115 0.114
(0.78) (0.69) (4.50) (4.82)

β̃WML 0.290 Past returns −0.758
(1.74) (−5.17)

R2 0.11 0.42 0.52 R2 0.30 0.34

We estimate monthly Fama-MacBeth (1973) cross-sectional regressions for the following ten specifications:

Model 1 : Et [Ri
Bt − rt ] = γ0t + γ1t β

i
M K T,t + εi

t

Model 2 : Et [Ri
Bt − rt ] = γ0t + γ1t β

i
M K T,t + γ2t β

i
SM B,t + γ3t β

i
H M L ,t + εi

t

Model 3 : Et [Ri
Bt − rt ] = γ0t + γ1t β

i
M K T,t + γ2t β

i
SM B,t + γ3t β

i
H M L ,t + γ4t β

i
W M L ,t + εi

t

Model 4 : Et [Ri
Bt − rt ] = γ0t + γ1t β̃

i
M K T,t + εi

t

Model 5 : Et [Ri
Bt − rt ] = γ0t + γ1t β̃

i
M K T,t + γ2t β̃

i
SM B,t + γ3t β̃

i
H M L ,t + εi

t

Model 6 : Et [Ri
Bt − rt ] = γ0t + γ1t β̃

i
M K T,t + γ2t β̃

i
SM B,t + γ3t β̃

i
H M L ,t + γ4t β̃

i
W M L ,t + εi

t

Model 7 : Et [Ri
Bt − rt ] = γ0t + γ1t β

i
M K T,t + γ2t log(M Ei

t ) + γ3t B Ei
t /M Ei

t + εi
t

Model 8 : Et [Ri
Bt − rt ] = γ0t + γ1t β

i
M K T,t + γ2t log(M Ei

t ) + γ3t B Ei
t /M Ei

t + γ4t (PastReturns)i
t + εi

t

Model 9 : Et [Ri
Bt − rt ] = γ0t + γ1t β̃

i
M K T,t + γ2t log(M Ei

t ) + γ3t B Ei
t /M Ei

t + εi
t

Model 10 : Et [Ri
Bt − rt ] = γ0t + γ1t β̃

i
M K T,t + γ2t log(M Ei

t ) + γ3t B Ei
t /M Ei

t + γ4t (PastReturns)i
t + εi

t ,

where Et [Ri
Bt − rt ] is the firm-level expected bond excess return for firm i at the beginning of time t , and

rt is the risk-free rate. The sample is from January 1973 to March 1998. We estimate betas in two ways.
First, we estimate these betas using 60-month (or at least 24-month) rolling regressions of the realized equity
excess returns on the realized excess returns of the Fama-French (1993) three factors and WML. These betas
estimated from realized returns are denoted βM K T , βSM B , βH M L , and βW M L . Second, we also estimate the betas
from 60-month (or at least 24-month) rolling regressions of the constructed expected excess returns on the
constructed expected Fama-French three factors and WML. These betas are denoted β̃M K T , β̃SM B , β̃H M L , and
β̃W M L . We also use size (log(ME)), book-to-market equity (BE/ME), and past 12-month returns as explanatory
variables. The t-statistics reported in parentheses are adjusted for heteroscedasticity and autocorrelations via
GMM. The point estimates of the intercepts and slopes are in annualized percentage terms. The R2s, are the
time-series median of the cross-sectional regression R2s.

The equity-bond elasticity serves to strengthen the pricing results for the mar-
ket beta and size, but it plays a relatively minor role in driving the cross section
of expected equity returns. In untabulated results, we perform Fama-MacBeth
(1973) cross-sectional regressions of the equity-bond elasticity. Both the
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market beta and size play a significant role in driving the cross-sectional varia-
tions of the equity-bond elasticity. Book-to-market and prior returns, however,
show mixed pricing results.

5.5 Using testing portfolios in the cross-sectional tests
Table 10 shows that using our expected-return measure as the dependent vari-
able in cross-sectional regressions dramatically increases the R2s relative to
using realized returns. This evidence is documented using individual stock re-
turns as testing assets. However, testing portfolios are more commonly used in
asset pricing tests because the diversification in portfolios helps reduce mea-
surement errors in factor loadings (and expected returns). It is therefore natural
to ask if our expected-return measure can increase regression R2 when we use
testing portfolios. The answer is affirmative.

We consider 30 testing portfolios including 10 size, 10 book-to-market, and
10 momentum portfolios, all of which are based on one-way sorts. A similar
set of testing portfolios is used in the asset pricing tests of Bansal, Dittmar,
and Lundblad (2005). We opt to use this set of portfolios because some of the
double-sorted portfolios such as 25 size and book-to-market portfolios often
contain too few firms. (Our sample coverage in the cross section is not as broad
as the CRSP/COMPUSTAT universe.)

Table 15 reports Fama-MacBeth (1973) cross-sectional regressions of the
30 testing portfolios. Panels A and B use our expected-return measures as the
dependent variables, whereas Panels C and D use the realized future returns.
Using expected returns increases cross-sectional R2s relative to using realized
returns, although the increases are not as dramatic as using individual stock
returns as testing assets. For example, regressing expected excess returns on
the Carhart (1997) four factor loadings generates a R2 of 60%. In contrast,
regressing realized excess returns on the same set of factor loadings only
generates an R2 of 38%.

Further, our basic inferences drawn from the cross section of individual stock
returns are not materially affected by the use of testing portfolios. In particular,
the market beta is priced using expected returns, and the risk premium estimates
are mostly significant. In contrast, using realized returns in the tests generates
mostly insignificant risk premium estimates.

6. Summary and Interpretation

In this paper, we construct alternative measures of expected returns using bond
yield spreads. Built on the structural-form framework of Merton (1974), the
rationale of our approach is straightforward. Because both equity and bond are
contingent claims written on the same productive assets, equity and bond must
share similar systematic risk factors. Moreover, corporate bonds are special
because bond yield spreads contain forward-looking risk premiums beyond
expected default losses. Although we need some past information to estimate
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expected returns, our approach largely retains the forward-looking nature of the
risk premium embedded in yield spreads. Using our expected-return measures
to study the cross section of returns, our analysis yields several fresh insights.

First and foremost, we document that the market beta plays a much more
important role in the cross section of expected returns than previously reported.
The market beta is significantly priced in our cross-sectional regressions even
after we control for size, book-to-market, and prior returns. Our results contrast
with those of Fama and French (1992), who show that the market beta does
not have significant explanatory power in the cross section of average returns.
Our evidence suggests that previous reports that beta is dead can be driven by
the use of average returns as a poor proxy for expected returns. Our evidence
lends support to Kothari et al. (1995), who find economically and statistically
significant compensations for beta risk (about 6–9% per annum). The evidence
is also consistent with Brav et al. (2005), who use analysts’ forecasts to construct
expected returns and find a positive and robust relation between expected returns
and the market beta.

Second, we find that the expected SMB and HML returns are significantly
positive and countercyclical. This evidence lends support to Fama and French
(1993, 1996), who argue that size and book-to-market factors are priced risk
factors. In this regard, our result differs from Brav et al. (2005), who find that
high book-to-market firms are not expected to earn higher returns than low
book-to-market firms. Our evidence is important because our sample contains
disproportionately more large firms than the CRSP/COMPUSTAT universe.
The cyclicality of the expected value premium also lends support to studies
that suggest an important role of conditional information in driving the value
premium. For example, Ferson and Harvey (1999) show that loadings on aggre-
gate predictive variables provide significant cross-sectional explanatory power
for stock returns even after controlling for the Fama-French factors. Lettau and
Ludvigson (2001) show that value stocks correlate more strongly with con-
sumption growth than growth stocks in bad times, when the price of risk is
high.11

Finally, we find that momentum is either not priced or negatively priced
using expected returns. This evidence is consistent with several interpretations.
First, investors do not perceive expected momentum portfolios to be risky.
Positive momentum profits in ex post returns come as a surprise to investors,
consistent with mispricing stories of Barberis et al. (1998), Daniel et al. (1998),
and Hong and Stein (1999). Second, the distribution of expected returns can
deviate from the distribution of realized returns (e.g., Brav and Heaton, 2002;
Lewellen and Shanken, 2002). Shanken (2004) argues that this deviation can
affect the interpretation of asset pricing tests. Even though ex post returns can
appear predictable to econometricians, investors in reality can neither perceive

11 See also Jagannathan and Wang (1996); Ang and Chen (2004); Jostova and Philipov (2004); and Anderson et al.
(2005). However, Lewellen and Nagel (2006) are more skeptical about the role of conditioning information.
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nor exploit this predictability. Third, momentum profits can be an empirical
by-product of using averaged realized returns as a poor proxy for expected
returns.

It is important to acknowledge several caveats in our empirical approach. The
simple contingent-claim framework à la Merton (1974) allows us to derive a
conditionally linear relation between expected equity and bond excess returns.
Under more general conditions, the relation might not be conditionally linear.
We therefore emphasize that our empirical approach is only motivated by
the Merton-style framework, as opposed to being a literal structural test of
that framework. Further, we have to use existing default information to gauge
expected default losses, meaning that our constructed bond excess returns are
not entirely “ex ante.” However, recent research has shown that expected default
losses can only explain a relatively small portion of the yield spreads. Most of
the yield spreads are likely driven by systematic risk (e.g., Huang and Huang,
2003). By restricting the use of historical data to a small portion of the yield
spreads, we retain crucial information on the forward-looking risk premiums
embedded in bond yields.

While we do not suggest that our expected-return measures dominate any
other, using measures other than average realized returns to reexamine the
standard, deep-rooted inferences in empirical asset pricing seems to be a valid
experiment. Because our measure captures information imperfectly correlated
with average realized returns, tests like ours are likely to provide fresh insights
into the economic drivers of the cross section of expected returns.

A Appendix: Proofs

A.1 Proof of Proposition 1
The uncertainty in the economy is represented by an N -dimensional vector
Xt = (x1t , x2t , . . . , xNt )′ with a constant variance-covariance matrix �. The
stochastic discount factor mt is a function of Xt . The asset value of any firm
i , Fi , is also a function of Xt . We further assume that asset volatility can be a
function of asset value but is not a direct function of Xt . Barring arbitrage,

Fit = Et [mt Fit+1]

and we obtain

Et

[
d Fit

Fit

]
− rt ≡ Et

[
Ri

Ft

] − rt = −cov
(
mt , Ri

Ft

)
,

where d Fit+1

Fit
≡ Ri

Ft ≡ Fit+1−Fit

Fit
is asset return, rt = 1

E[mt ]
is the risk-free rate

which we assume is deterministic, and the left-hand side is the expected asset
premium.

Following Merton (1974), we assume that all firms are levered with prede-
termined debt. Firm i defaults if its value Fiτ in the future hits some lower
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boundary as a fraction of its initial value. With this setup equity and bond are
contingent claims on the asset value. It follows that equity return is

Ri
St = d Sit

Sit
=

(
∂Sit

∂ Fit

) (
Fit

Sit

)(
d Fit

Fit

)

=
(

∂Sit

∂ Fit

) (
Fit

Sit

)
Ri

Ft , (A1)

and

Ri
Bt = d Bit

Bit
=

(
∂ Bit

∂ Fit

) (
Fit

Bit

) (
d Fit

Fit

)

=
(

∂ Bit

∂ Fit

) (
Fit

Bit

)
Ri

Ft . (A2)

Expected equity return and bond return must satisfy

E
[
Ri

St

] − r = −cov
(
mt , Ri

St

)
(A3)

E
[
Ri

Bt

] − r = −cov
(
mt , Ri

Bt

)
. (A4)

Proposition 1 follows by substituting (A1) into (A3), substituting (A2) into
(A4), and taking the ratio of the two equations.

Because bankruptcy happens as a function of asset value, the multiple-factor
vector Xt affects expected risk premium only indirectly through its impact on
asset value Fit . Therefore, even though expected equity premium and bond
premium are driven by asset value, and thus by multiple risk factors, they are
only direct functions of asset value. As a result, the relation between expected
equity premium and bond premium is conditionally linear. Also note that for
equity and bond as functions of asset value alone, we have assumed that the
interest rate is deterministic and that asset volatility is a function of asset value
alone.12 �

12 We have presented Proposition 1 in discrete time for simplicity. The intuition of the proposition can also be seen
alternatively through a continuous-time example. Assume the risk vector Xt follows geometric Brown motion:

dxit

xit
= µi dt +

√
�i i dwi t

for i = 1, . . . , N and �i i is the i th diagonal element of the constant matrix �. Because asset value Fit is a
function of multiple risk factors Xt , according to Ito’s lemma,

d Fit

Fit
=

N∑
j=1

∂ Fit

∂x jt

x jt

Fit

dx jt

x jt
+

N∑
g=1

N∑
h=1

∂2 Fit

∂xgt ∂xht

1

Fit
�gh dt.

Here we assume that the asset volatility is either a constant or a function of asset value alone. The expected asset
premium satisfies

Et

[
d Fit

Fit

]
− r = −

N∑
j=1

∂ Fit

∂x jt

x jt

Fit
cov

(
d�t

�t
,

dx jt

x jt

)

and d�t
�t

is the stochastic discount factor. That is, the expected asset premium is driven by multiple risk factors.
Because bankruptcy happens as a function of asset value, with risk-neutral valuation, the values of equity and
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A.2 Proof of Proposition 2
Similar to Jarrow (1978), we start with the bond yield equation:

Bit =
n∑

j=1

Ci e
−Yit Tj + Ki e

−Yit Tn ,

where Ci is the coupon payment of the bond, n is the number of remaining
coupons, Yit is the bond’s yield to maturity, Tj , j = 1, . . . , n are length of time
period for each coupon payment, and Ki is the face value of debt.

By definition, the bond risk premium is a function of bond yield and time.
Taking a second-order Taylor expansion, and taking the expectation on both
sides, we can write bond risk premium as a function of the bond yield and other
observable bond characteristics:

Et [d Bit ]

Bit
= Et

[
∂ Bit

∂t

dt

Bit
+ ∂ Bit

∂Yit

dYit

Bit
+ 1

2

∂2 Bit

∂Y 2
i t

1

Bit
(dYit )

2

]
, (A5)

where

∂ Bit

∂t
= Yit Bit (A6)

∂ Bit

∂Yit
= −Hit Bit with Hit =

n∑
j=1

Tj Ci e−Yit Tj

Bit
+ Tn Ki e−Yit Tn

Bit
(A7)

∂2 Bit

∂Y 2
i t

= Git Dit with Git ≡
n∑

j=1

T 2
j Ci e−Yit Tj

Bit
+ T 2

n Ki e−Yit Tn

Bit
(A8)

and Hit and Git are modified duration and convexity, respectively. In the above
derivation we have assumed that (dt)2 is too small and is omitted. (A5) thus

bond, as contingent claims, are completely determined by the asset value, the risk-free rate, and the volatility of
asset value. Therefore, with the assumption of constant risk-free rate and that asset volatility is only a function
of asset value, equity and bond are only driven stochastically by asset value. Applying Ito’s lemma,

d Sit

Sit
= ∂Sit

∂ Fit

Fit

Sit

d Fit

Fit
+ ∂2 Sit

∂ F2
i t

1

Sit
(d Fit )

2

where the second item is locally deterministic and does not affect expected equity premium. The expected equity
premium is then

Et

[
d Sit

Sit

]
− r = − ∂Sit

∂ Fit

Fit

Sit
cov

(
d�t

�t
,

d Fit

Fit

)
,

and similarly, the expected bond risk premium is

Et

[
d Bit

Bit

]
− r = − ∂ Bit

∂ Fjt

Fjt

Bit
cov

(
d�t

�t
,

d Fit

Fit

)
.

Again the expected equity premium is linearly related to the expected bond premium.
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becomes

Et
[
Ri

Bt

] − rt = Et

[
d Bit

Bit

]
/dt − rt = (Yit − rt ) − Hit

Et [dYit ]

dt

+ 1

2
Git

Et [(dYit )2]

dt
. (A9)

�

A.3 Proof of Proposition 3
The proposition follows by combining (2) with

Et [dYit ] = πi t Et [dY −
i t | default] + (1 − πi t )Et [dY +

i t | no default]

Et [(dYit )
2] = πi t Et [(dY −

i t )2 | default] + (1 − πi t )Et [(dY +
i t )2 | no default].

�
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