WILEY

American Finance Association

Lazy Investors, Discretionary Consumption, and the Cross-Section of Stock Returns
Author(s): Ravi Jagannathan and Yong Wang

Reviewed work(s):

Source: The Journal of Finance, Vol. 62, No. 4 (Aug., 2007), pp- 1623-1661

Published by: Wiley for the American Finance Association

Stable URL: http://www.jstor.org/stable/4622313

Accessed: 02/01/2013 14:55

Y our use of the JSTOR archive indicates your acceptance of the Terms & Conditions of Use, available at
http://www.jstor.org/page/info/about/policies/terms.jsp

JSTOR is anot-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of
content in atrusted digital archive. We use information technology and tools to increase productivity and facilitate new forms
of scholarship. For more information about JSTOR, please contact support@jstor.org.

Wiley and American Finance Association are collaborating with JSTOR to digitize, preserve and extend access
to The Journal of Finance.

http://www.jstor.org

This content downloaded on Wed, 2 Jan 2013 14:55:33 PM
All use subject to JSTOR Terms and Conditions



http://www.jstor.org/action/showPublisher?publisherCode=black
http://www.jstor.org/action/showPublisher?publisherCode=afina
http://www.jstor.org/stable/4622313?origin=JSTOR-pdf
http://www.jstor.org/page/info/about/policies/terms.jsp
http://www.jstor.org/page/info/about/policies/terms.jsp

THE JOURNAL OF FINANCE e VOL. LXII, NO. 4 ¢ AUGUST 2007

Lazy Investors, Discretionary Consumption,
and the Cross-Section of Stock Returns

RAVI JAGANNATHAN and YONG WANG*

ABSTRACT

When consumption betas of stocks are computed using year-over-year consumption
growth based upon the fourth quarter, the consumption-based asset pricing model
(CCAPM) explains the cross-section of stock returns as well as the Fama and French
(1993) three-factor model. The CCAPM’s performance deteriorates substantially when
consumption growth is measured based upon other quarters. For the CCAPM to
hold at any given point in time, investors must make their consumption and in-
vestment decisions simultaneously at that point in time. We suspect that this is
more likely to happen during the fourth quarter, given investors’ tax year ends in
December.

THERE IS GENERAL AGREEMENT IN THE LITERATURE that the risk premium that in-
vestors require to invest in stocks varies across stocks of different types of
firms in a systematic way. In particular, investors appear to be content to re-
ceive a lower return on average to invest in growth firms compared to value
firms, and require a higher return to invest in smaller firms compared to larger
firms. The question is, why? According to the standard consumption-based as-
set pricing model (CCAPM) developed by Rubinstein (1976), Lucas (1978), and
Breeden (1979), investors will be content to accept a lower return on those as-
sets that provide better insurance against consumption risk by paying more
when macroeconomic events unfavorably affect consumption choices. In partic-
ular, according to the CCAPM, to a first order the risk premium on an asset is a
scale multiple of its exposure to consumption risk, the covariance of the return
on the asset with contemporaneous aggregate consumption growth. Hence, to
the extent that the CCAPM holds, we should find that growth firms engage
in activities that have less exposure to consumption risk compared to those of
value firms, and similarly, smaller firms are exposed to higher consumption
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risk compared to larger firms. We show that, indeed, this is the case, provided
we take certain empirical regularities into account when measuring the con-
sumption risk exposure of stocks.

The empirical evidence finds little support for CCAPM. Hansen and Singleton
(1982, 1983) reject the CCAPM model in their statistical tests. Mankiw and
Shapiro (1986) compare the standard CAPM and the CCAPM specifications
and find that the former performs better. Breeden, Gibbons, and Litzenberger
(1989) show that the CCAPM performs about as well as the standard CAPM.
Hansen and Jagannathan (1997) find that while the CCAPM performs about
as well as the standard CAPM, the pricing errors for both models are rather
large. The limited success of the standard CCAPM has led to the development
of consumption-based asset pricing models that allow for a more general repre-
sentation of investors’ preferences for consumption at different points in time
than assumed in the CCAPM, as in Epstein and Zin (1989), Sundaresan (1989),
Constantinides (1990), Abel (1990), Heaton (1995), and Campbell and Cochrane
(1999). Other authors have developed models that relax the assumption made
in all consumption-based asset pricing models that investors can costlessly ad-
just consumption plans; see, for example, Grossman and Laroque (1990), Lynch
(1996), and Gabaix and Laibson (2001).

Lettau and Ludvigson (2005) show that even in an economy in which
the prices of financial assets are determined by one of the more general
consumption-based asset pricing models, the CCAPM is a reasonably good ap-
proximation. It is therefore difficult to explain the empirical evidence against
the standard CCAPM reported in the literature by appealing to the more gen-
eral consumption-based asset pricing models alone.

Daniel and Marshall (1997) find that the correlation between equity re-
turns and the growth rate in aggregate per capita consumption increases as
the holding period over which returns are measured increases, consistent with
consumption being measured with error and investors adjusting consumption
plans only at periodic intervals because of transactions costs. Bansal and Yaron
(2004), Bansal, Dittmar, and Lundblad (2005), and Hansen, Heaton, and Li
(2005) find that when consumption risk is measured by the covariance between
long-run cashflows from holding a security and long-run consumption growth
in the economy, differences in consumption risk have the potential to explain
expected return differentials across assets. Parker and Julliard (2005) find that
the contemporaneous covariance between consumption growth and returns ex-
plains little of the cross-section of stock returns, that is, the data provide strong
evidence against the standard CCAPM. However, the covariance between an
asset’s return during a quarter and cumulative consumption growth over the
several following quarters, which they refer to as ultimate consumption risk, ex-
plains the cross-section of average returns on stocks surprisingly well. Malloy,
Moskowitz, and Vissing-Jorgensen (2005) find that the ultimate consumption
risk faced by the wealthiest of stock holders is able to explain both the cross-
section of stock returns as well as the equity premium with a risk-aversion
coefficient as low as 6.5. While these findings are consistent with the more
general consumption-based asset pricing models, they are also consistent with
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investors making consumption and portfolio allocation decisions infrequently
at discrete points in time.

Making consumption and investment decisions involves giving up a substan-
tial amount of leisure time, that is, those decisions are associated with signifi-
cant costs. Thus, investors are likely to review their decisions only at intervals
determined by culture, institutional features of the economy, such as when
profits and losses have to be realized for tax purposes, and the occurrence of
important news events. Investors are also more likely to review their decisions
during bad economic times. At those points in time when most investors revise
their consumption and investment decisions simultaneously, the representa-
tive investor’s intertemporal marginal rate of substitution for consumption is
more likely to be equal across different financial assets. Hence, we should find
stronger support for the standard CCAPM when consumption risk is measured
by matching the growth rate in average per capita consumption in the economy
from the end of the calendar year to any other time in the future, and also when
consumption betas are estimated using returns on investments made during
economic contractions. While investors may make both consumption and in-
vestment decisions during other time periods, these two types of decisions are
less likely to be related to each other.

The empirical literature in finance and macroeconomics suggests that in-
vestors are more likely to make consumption and portfolio choice decisions at
the end of each calendar year because of Christmas and the resolution of uncer-
tainty about end-of-year bonuses and the tax consequences of capital gains and
losses. Specifically, Miron and Beaulieu (1996) find that the seasonal behavior
of GDP is dominated by fourth quarter increases and first quarter declines,
consistent with Christmas demand being an important factor in seasonal fluc-
tuations. Braun and Evans (1995) show that observed seasonal shifts in ag-
gregate consumption are due to seasonal shifts in preferences, not technology.
Piazzesi (2001) finds that, consistent with most individuals in the economy
simultaneously adjusting their consumption at the end of the calendar year,
current returns predict future aggregate consumption growth, especially for
horizons that are multiples of four quarters. Geweke and Singleton (1981) find
support in the data for the permanent income model of consumption at annual
frequencies, and interpret this as consumers making annual consumption and
investment plans for their disposable income. Ait-Sahalia, Parker, and Yogo
(2004) point out that consumers have more discretion over their consumption
of luxury goods than their consumption of essential goods, and the former co-
varies more strongly with stock returns.

Keim (1983) documents that smaller stocks earn most of their risk-adjusted
return during the first week of January. Roll (1983) and Reinganum (1983)
show that this may be due to investors selling stocks to realize losses for tax
purposes at the end of the calendar year.

Lettau and Ludvigson (2001) find support for the conditional version of the
CCAPM. Yogo (2006) finds that durable goods consumption, combined with
nondurable goods consumption, is able to explain the cross-section of average
returns on stocks. Conditional versions of the CCAPM and models with durable

This content downloaded on Wed, 2 Jan 2013 14:55:33 PM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

1626 The Journal of Finance

goods may help weight good economic and bad economic times differently, con-
sistent with investors making decisions more frequently during relatively bad
times.

Given the above findings, we match calendar year returns with growth rates
in year-over-year fourth quarter consumption of nondurables and services in
order to generate the most support from the data for the CCAPM. The use
of calendar year returns avoids the need to explain various well-documented
seasonal patterns in stock returns, such as the January effect, and the sell in
May and go away effect (Bouman and Jacobsen (2002)). Working with a 1-year
horizon also attenuates the errors that may arise due to ignoring the effect
of habit formation on preferences. Although we suspect that fourth quarter
consumption may be less subject to habit-like behavior induced by the need
to commit consumption in advance,! and more subject to discretion because
investors have more leisure time to review their consumption and portfolio
choice decisions during the holiday season, we do not have any direct evidence
to support this view.

With these modifications, we empirically demonstrate that a substantial part
of the variation in the historical average returns across different firm types
can be explained by differences in their historical exposure to consumption
risk. The CCAPM performs almost as well as the Fama and French (1993)
three-factor model in explaining the cross-section of average returns on the
25 book-to-market and size-sorted benchmark portfolios created by Fama and
French (1993). We also find that there is more support for the CCAPM when
consumption betas are estimated based upon return on investments made dur-
ing contractions.

The remainder of the paper is organized as follows. Section I contains a review
of related literature. Section II describes our econometric model, and Section 111
presents the empirical results. We conclude in Section IV.

I. Other Related Literature

In explaining the cross-sectional differences in average returns on financial
assets, the literature has proposed several measures of risk. These risk mea-
sures can be grouped into two broad categories. Models that belong to the first
category are commonly referred to as consumption-based asset pricing models.
In these models systematic risk is represented by the sensitivity of an asset’s
return to changes in the intertemporal marginal rate of substitution (IMRS)
of a representative investor. Models within this class differ from one another
based on the specification for IMRS as a function of observable and latent
variables.?

The primary appeal of consumption-based models comes from their sim-
plicity and their ability to value not only primitive securities like stocks,

1 See Chetty and Szeidl (2005), who show that consumption commitment will induce habit-like
features in the indirect utility function.
2 See Cochrane (2000) for an excellent review of this extensive literature.
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but also derivative securities like stock options. Specifically, in the standard
consumption-based model, that is, the CCAPM, the IMRS of the representative
investor is a function of only the growth rate in aggregate per capita consump-
tion. This model has the advantage that its validity can be evaluated using sam-
ple analogues of means, variances, and covariances of returns and per capita
consumption growth rates without the need for specifying how these moments
change over time in some systematic stochastic fashion. The disadvantage of
this class of models is that they make use of macroeconomic factors that are
measured with substantial error and at lower frequencies. Here, we examine
the consumption-based CAPM when investors revise their consumption plans
infrequently.

Models that belong to the second category are commonly referred to as port-
folio return-based models. In these models systematic risk is represented by
the sensitivity of an asset’s return to returns on a small collection of bench-
mark factor portfolios. In the standard Sharpe-Lintner CAPM, the bench-
mark portfolio is the return on the aggregate wealth portfolio in the economy;
in empirical studies of the CAPM, the return on a portfolio of all exchange-
traded stocks is used as a proxy. Merton (1973) derives an intertemporal ver-
sion of the CAPM (ICAPM) showing that the expected return on an asset is
a linear function of its several factor betas, with the return on the market
portfolio being one of the factors. Campbell (1993) identifies the other fac-
tors in Merton’s ICAPM as those variables that help forecast the future re-
turn on the market portfolio of all assets in the economy. Ross (1976) shows
that Merton’s I[CAPM-like model obtains even when markets are incomplete
provided returns have a factor structure and the law of one price is satis-
fied. Connor (1984) provides sufficient conditions for Ross’s results to obtain in
equilibrium.

Portfolio return-based models have the advantage that they make use of
factors that can be constructed from market prices of financial assets that are
measured relatively more often and more accurately (if they are available).
In the case of the CAPM and the ICAPM (which belong to this category), the
difficulty is that the aggregate wealth portfolio of all assets in the economy
is not observable, so a proxy must be used. The common practice is to use
the return on all exchange-traded stocks as a proxy for the market portfolio.
However, as Jagannathan and Wang (1996) point out, the stock market forms
only a small part of an economy’s total wealth. Indeed, human capital forms a
much larger part, and because the return on human capital is not observed, it
must be inferred from national income and product account numbers, which are
subject to substantial measurement error. Note, however, that to apply a model
in this category, we only have to find a method for identifying factor portfolios
that capture pervasive economy-wide risk.

Chamberlain and Rothschild (1983) show that factors constructed through
principal component analysis of returns on primitive assets can serve as valid
factors. Connor and Korajczyk (1986) develop an efficient algorithm for con-
structing factors based on principal component analysis of returns on a large
collection of assets. Fama and French (1993) construct factors by taking long
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and short positions in two asset classes that earn vastly different returns
on average. Da (2004) shows that when firms’ cashflows have a conditional
one-factor structure, the Fama and French three-factor beta pricing model ob-
tains, where the first factor is the return on a well-diversified portfolio of all
assets and the other two factors are excess returns on well-diversified long-
short portfolios. The Fama and French (1993) three-factor model has become
the premier model within this class. We therefore use the Fama and French
three-factor model as the benchmark for evaluating the performance of the
CCAPM.

II. The Model

We assume that the economy is populated by a representative investor with
time and state separable Von Neumann-Morgenstern utility function for life-
time consumption, that is, from the vantage point of time ¢, the investor’s utility

is given by
E [(Z Ssu(cs))
s=t

where ¢; denotes consumption expenditure over several types of goods during
period s, u(.) denotes a strictly concave period utility function, 5§ denotes the time
discount factor, and F; denotes the information set available to the represen-
tative agent at time ¢£. We assume that the representative investor reviews her
consumption policy and portfolio holdings at periodic intervals for exogenously
given reasons.® In what follows we assume that such reviews take place once ev-
ery k periods, and at the same time for every investor. In addition, such reviews
can take place at other random points in time as determined by the occurrence
of important news events. Below we also examine the case in which there are
two investor types, whereby investors of the first type review consumption and
investment decisions every period, whereas investors of the second type make
decisions infrequently.

Note that whenever an investor reviews consumption and investment deci-
sions, the first-order condition of the investor’s utility maximization problem
must hold. Consider an arbitrary point in time, ¢, at which the representative

Ft] ’ (1)

3 Lynch (1996) and Gabaix and Laibson (2001) examine economies in which investors make
consumption—investment decisions at different but infrequent points in time. They show that in
such economies aggregate consumption will be much smoother relative to consumption of any one
investor. Marshall and Parekh (1999) examine an economy in which infrequent adjustment of con-
sumption arises endogenously due to transactions costs. They show that the aggregation property
fails; aggregate consumption does not resemble the optimal consumption path of a hypothetical
representative agent with preferences belonging to the same class as the investors in the econ-
omy. In our economy all agents review their consumption-savings decisions infrequently, but at
the same predetermined points in time. Hence, there is a representative investor in our example
economy.
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investor reviews her consumption—investment decisions. Such points will oc-
cur at times ¢t = 0, &, 2k, 3k, ..., that is, ¢ is an integer multiple of the decision
interval k. The investor will choose consumption and investment policies at
t,t =0,k,2k, 3k, ...,to maximize expected lifetime utility, giving rise to the
following relation that must be satisfied by all financial assets:

J (e
E, [Rim (Mﬂ =0, t=0k2,..; j=12... (2
u'(ce)

In equation (2) given above, R;,; denotes the excess return on an arbitrary
asset i from date ¢ to ¢ + j, c;4; denotes consumption flow during ¢ + j, u(.) de-
notes the utility function, u/(.) denotes its first derivative, § denotes the time
discount factor, and E;[.] denotes the expectation operator based on information
available to the investor at date ¢. For notational convenience define the stochas-
tic discount factor (SDF) as m; s, ; = %L) Substituting this into equation (2)
gives

E; [Ri,t+jmt,t+j] =0. 3

In our empirical study we work with expected returns that can be estimated
using historical averages. Therefore we work with the unconditional version of
equation (3), after rewriting it in the more common covariance form given by

COVIR;trj, Muprj]  varlmees;l coviRieyj, myey ;)

E[R; ;. jl=- -
[Rie4j] Elm; ;. ] Elme ] var[my . ]

= )tmﬁim,j )

(4)

where B, ;, the sensitivity of excess return R;;,; on asset i to changes in the
SDF m; ;4;, is in general negative, and the market price for SDF risk, A,,, should
be strictly negative. When the utility function exhibits constant relative risk
aversion with coefficient of relative risk aversion y, the SDF is given by

e\ .
Mypvj =8 (_:rj ) =88 14> (5)
t

where g.;; is the j period growth in per capita consumption from ¢ to ¢ + .
Substituting the expression for m.,; given by equation (5) into equation (4)
and simplifying gives

E[R;;+j] = AeyjBicy.js (6)
where
cov(Rit1j, 80ry))

var(g,/,;)

Bicy,j =

and A,; is a strictly negative constant that represents the risk premium for

bearing the risk in gc—{ e For most assets i, B;, is strictly negative.
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Following Breeden et al. (1989) we consider the following linear version of
equation (6), which is generally referred to as the consumption-based capital
asset pricing model (CCAPM):*

E[R;t1j] = AejBicj, (7
where

cov(R; sy, 8ct+j)
var(geis;)

Bicj =

and A¢j > ¥ varlgersj) s the market price for consumption risk. Note that the

—vE(gesrj—1)
consumption beta for most assets is strictly positive, and so is the market price

of consumption risk.

We examine the specification in equation (7) using the two-stage cross-
sectional regression (CSR) method of Black, Jensen, and Scholes (1972) and
Fama and MacBeth (1973). Following Berk (1995) and Jagannathan and Wang
(1998), we examine possible model misspecification by checking whether the co-
efficient for firm characteristics such as the book-to-market ratio and relative
market capitalization are significant in the CSRs. We verify the robustness of
our conclusions by estimating the CCAPM using Hansen’s (1982) generalized
method of moments (GMM). Further, following Breeden et al. (1989), we con-
struct consumption mimicking portfolios (CMP) and examine the CCAPM spec-
ification using the multivariate test proposed by Gibbons, Ross, and Shanken
(1989; henceforth GRS).

In general, the ratio of the first and second moments of the measurement
€ITOT, £g 4, to the corresponding moments of g.;; is decreasing in j. Hence,
measurement errors in consumption will have less influence on the conclu-
sions when the return horizon j is increased, provided that E[R; ;] and B;; are
known constants. When E[R;;,;] and B;; are not known, and have to be esti-
mated using data, increasing the return horizon, j, decreases the precision of
those estimates. Ideally, we would like to choose j so as to minimize the effect
of measurement error as well as sampling error on our conclusions. Given we
have insufficient information to assess how measurement error and sampling
error depend on j, we decide to set the return horizon, j, equal to the review
period, k. We assume that % is a calendar year, that is, investors review their
consumption and investment decisions at the end of every calendar year. While
these choices are somewhat arbitrary, measuring returns over the calendar year
enables us to overcome the need to model and explain well-documented deter-
ministic seasonal effects in stock returns. The use of quarterly consumption
data introduces the temporal aggregation bias discussed in Grossman, Melino,
and Shiller (1987) and Kandel and Stambaugh (1990). Breeden et al. (1989) pro-
vide sufficient conditions for the CCAPM to hold even with time aggregation
bias. Under these assumptions, it can be shown that the covariance between
aggregate consumption growth and asset returns computed using quarterly

4 See Appendix A for details.
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consumption data and annual returns will understate the true covariance by
an eighth.

In deriving the CCAPM given by equation (7) we assume that all investors
make their consumption and investment decisions at the same point in time.
When there are several investor types, and each type rebalances at a differ-
ent point in time, the CCAPM in equation (7) will hold only approximately. To
see the issues that are involved, consider an arbitrary point in time ¢, when
some investors review their consumption and portfolio holdings decisions si-
multaneously while others do not. Without loss of generality, denote those who
review their decisions simultaneously as type 1 investors and the others as
type 2 investors. In that case the CCAPM holds when consumption betas are
measured using aggregate consumption, and returns correspond to investments
made during those periods when all investors belong to the first type. We show
in Appendix B that when consumption betas are measured using data for other
periods, the CCAPM will hold only approximately. In general, the specification
error is larger when there are more type 2 investors, who only review consump-
tion and investment plans infrequently. We conjecture that a larger fraction of
investors in the population are likely to review their consumption and invest-
ment plans in fourth quarter than in other quarters. Hence, we should expect
to find more evidence for the CCAPM when consumption growth from fourth
quarter of one year to that of the next is matched with excess returns for the
corresponding period to compute consumption betas.

We also assume that a larger fraction of investors are likely to revise their con-
sumption and investment decisions during economic contractions. If that were
true, we should find stronger support for the CCAPM when consumption be-
tas are measured using return on investments made during contractions, and
corresponding aggregate consumption growth data. Let E(R;|contraction) =
Bi,contTcont denote the expected excess return on asset i, given that the economy
is in a contraction, where 7. is the consumption risk premium in contrac-
tions, and B; cont is the consumption beta of asset i in contractions, measured
using consumption data for those investors who make consumption and invest-
ment decisions. Let E(R; | exp) = B; expexp denote the expected excess return
on asset i given that the economy is in an expansionary phase, where B; ¢xp, de-
notes the consumption beta of asset i during expansions for those investors who
make consumption and investment decisions, and 7.y, denotes the consump-
tion risk premium during expansions. Suppose S exp = Vi cont for some time-
invariant constant 'l’ Then, E(Rl) = ﬂi,cont X [pcontncont +(1 - pcont)llf”exp] =
Bi,cont™ = Biexp/¥, Where m is the weighted average consumption risk pre-
mium. Hence, the CCAPM will hold whether we use B; cont O B;,exp for asset i.
However, we only observe aggregate consumption. Because a larger fraction of
the population should be making consumption and investment decisions at the
same time during economic contractions, the contraction beta, ; cont, Should be
measured more precisely than expansion beta, B; exp, using aggregate consump-
tion data, leading to a flatter relation between average return and expansion
consumption beta, compared to the relation between average return and con-
traction consumption beta, in the cross-section.
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III. Data and Empirical Analysis

We assume that time is measured in quarters. We use the annual and quar-
terly seasonally adjusted® aggregate nominal consumption expenditure on non-
durables and services for the period 1954 to 2003 from National Income and
Product Accounts (NIPA) Table 2.3.5, and the monthly nominal consumption
expenditures from NIPA Table 2.8.5. We obtain population numbers from NIPA
Tables 2.1 and 2.6 and price deflator series from NIPA Tables 2.3.4 and 2.8.4
to construct the time series of per capita real consumption figures. The returns
on the 25 book-to-market and size-sorted portfolios, the risk-free return, and
the values for the Fama and French (1993) three factors (market, SMB (small
minus big), and HML (high minus low)) for the period 1954 to 2003 are taken
from Kenneth French’s web site. We construct the excess return series on the 25
portfolios from these data. To verify the robustness of our conclusions, we also
examine the performance of the model specifications when time is measured in
months.

In what follows we first discuss the results obtained using calendar year
excess returns and the growth rate in per capita real consumption measured
in the fourth quarter. Table I gives the summary statistics for the consumption
data we use in the study. Note that the means and standard deviations of the
four-quarter consumption growth rates do not depend much on which quarter
of the year we start with. However, the max minus the min is larger for the
fourth quarter compared to other quarters. Moreover, the share of a quarter’s
consumption as a percentage of that calendar year’s consumption is much more
variable in the fourth quarter when compared to other quarters, providing some
support for our conjecture that fourth quarter consumption is less subject to
rigidity due to prior commitments.

Panel A of Table II shows substantial variation in the average excess returns
across the 25 portfolios. For example, small growth firms realize an average ex-
cess return of 6.19% per year whereas small value firms earn 17.19% per year
over the risk-free rate. The value-growth effect is more pronounced among
small firms and the size effect is more pronounced among value firms. Firms
that earn a lower return on average tend to have smaller consumption betas.
Small growth firms, which earn the lowest return on average, have a consump-
tion beta of 3.46 whereas small value firms have a consumption beta of 5.94,
that is, 1.72 times as large. Further, the estimated consumption betas are sta-
tistically significantly different from zero. Figure 1 provides a scatter plot of the
mean excess returns of the 25 portfolios against their estimated consumption
betas. We find a reasonably linear relation.

Table ITI provides the results for the CSR method. When the model is correctly
specified the intercept term should be zero, that is, assets with consumption
beta of zero should earn a risk premium of zero. Note that the intercept of
CCAPM is 0.14% per year, which is not statistically significantly different from

5 We use seasonally adjusted data since we are unable to obtain seasonally unadjusted data on
the consumption deflator. The seasonal adjustment process can be viewed as another source of
measurement error.
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Table I
Consumption Growth Summary

This table reports summary statistics of consumption growth. Consumption is measured by real
per capita consumption expenditure on nondurables and services. For notational convenience, let
Ac denote the growth rate in consumption, (g, — 1). Then, the consumption growth rate is given
by Acisyj = (%l —1) x 100%. Panel A reports annual consumption growth rate. Q1-Q1 annual
consumption growth is calculated using Quarter 1 consumption data. Q2-Q2, Q3-Q3, and Q4-Q4
annual consumption growth are calculated in a similar way. Annual-Annual consumption growth
is calculated using annual consumption data. Dec-Dec consumption growth is calculated from De-
cember consumption data. Panel B reports quarterly consumption growth. Q3-Q4 is the fourth
quarter consumption growth, calculated using Quarter 3 and Quarter 4 consumption data. Panel C
gives the mean and standard deviation of quarterly consumption as a percentage of annual con-
sumption for both nonseasonally adjusted and seasonally adjusted consumption. The sample pe-
riod of quarterly and annual data is 1954-2003. The sample period of monthly data is 1960-2003.
Panel A and Panel B are based on seasonally adjusted consumption. The unit of consumption
growth rate is percentage points per year.

Panel A: Annual Consumption Growth (%)

Q1-Q1 Q2-Q2 Q3-Q3 Q4-Q4 Annual-Annual Dec-Dec
Mean 2.38 2.38 2.41 2.44 2.40 2.49
SD 1.38 1.31 1.29 1.38 1.21 1.43
Min -0.36 -0.27 -0.49 -0.78 -0.07 -0.79
Max 5.72 5.40 4.83 5.70 4.52 5.17

Panel B: Quarterly Consumption Growth (%)
Q4-Q1 Q1-Q2 Q2-Q3 Q3-Q4

Mean 3.36 3.60 3.64 3.80
SD 1.96 1.80 1.72 2.08
Min —2.68 —-3.52 —0.88 -1.12
Max 7.20 7.24 6.84 10.84

Panel C: Quarterly Consumption as Percentage of Annual Consumption (%)

Q1 Q2 Q3 Q4
Not seasonally Mean 23.55 24.63 25.06 26.76
adjusted data SD 0.26 0.12 0.16 0.31
Seasonally Mean 24.77 24.93 25.07 25.23
adjusted data SD 0.13 0.07 0.06 0.14

zero after taking sampling errors into account. Consistent with our theoretical
prediction, assets whose returns are not affected by fluctuations in the con-
sumption growth rate factor do earn the risk-free rate.® The slope coefficient is
significantly positive, consistent with the view that consumption risk carries a
positive risk premium. There is some evidence that the model is misspecified;

% Daniel and Titman (2005) point out that spurious factor models can have high cross-sectional
R?. However, in the spurious factor models they examine using simulations, assets that have a zero
beta earn substantially more than the risk-free return (see table 3 in their paper).
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Table IT
Annual Excess Returns and Consumption Betas
Panel A reports average annual excess returns on the 25 Fama—French portfolios from 1954 to
2003. Annual excess return is calculated from January to December in real terms. All returns are
annual percentages. Panel B reports these portfolios’ consumption betas estimated by the time-
series regression:

Rit = + BicAct +eiy,

where R; ; is the excess return over the risk-free rate, and Ac; is Q4-Q4 consumption growth calcu-
lated using fourth quarter consumption data. Panel C reports ¢-values associated with consumption
betas.

Low Book-to-market High

Panel A: Average Annual Excess Returns (%)

Small 6.19 12.47 12.24 15.75 17.19
5.99 9.76 12.62 13.65 15.07
Size 6.93 10.14 10.43 13.23 13.94
7.65 7.91 11.18 12.00 12.35
Big 7.08 7.19 8.52 8.75 9.50

Panel B: Consumption Betas

Small 3.46 5.51 4.26 4.75 5.94
2.89 3.03 4.79 4.33 5.21
Size 2.88 4.10 4.35 4.79 5.71
2.57 3.35 3.90 4.77 5.63
Big 3.39 2.34 2.83 4.07 441

Panel C: t-values

Small 0.93 1.71 1.59 1.83 2.08
0.98 1.27 2.02 1.83 2.10
Size 1.15 1.93 2.17 2.07 2.39
1.14 1.75 1.90 2.26 2.39
Big 1.71 1.32 1.67 2.15 2.00

when the log book-to-market ratio is introduced as an additional variable in the
CSR, its slope coefficient is significantly different from zero. Note, however, that
a similar phenomenon occurs with the Fama and French three-factor model as
well. When the log size and log book-to-market ratio are added as additional
explanatory variables in the Fama and French three-factor model, they depress
the statistical significance of the slope coefficients for the three risk factors.’
The point estimate of the intercept term for the Fama and French three-factor
model is 10.43% per year, which is a rather large value for the expected return
on a zero beta asset compared to the risk premium of 5.83% per year for the

"In contrast, Jagannathan, Kubota, and Takehara (1998) find that the book-to-market ratio is
not significant when added as an additional variable in the Fama and French three-factor model.

This content downloaded on Wed, 2 Jan 2013 14:55:33 PM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

Cross-Section of Stock Returns 1635

Fama-French 25 portfolios: 1954-2003
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Figure 1. Annual excess returns and consumption betas. This figure plots the average
annual excess returns on the 25 Fama—-French portfolios and their consumption betas. Each two-
digit number represents one portfolio. The first digit refers to the size quintile (1 smallest, 5 largest),
and the second digit refers to the book-to-market quintile (1 lowest, 5 highest).

HML risk factor.® Figure 2 gives plots of the realized average excess returns
against their theoretical values according to each of the three fitted models.
Note that while the points are roughly evenly distributed around the 45-degree
line for the CCAPM specification, there is a U-shaped pattern for the Fama
and French three-factor model; assets with both high and low expected returns
according to the model tend to earn more on average.

Fama and French (1993) examine the empirical support for their three-
factor model using the seemingly unrelated regression method suggested by
GRS (1989). To examine the empirical support for the CCAPM using the same
method, we first construct the CMP that best approximates the consumption
growth rate in a least squares sense. We regress demeaned consumption growth

8 There is little variation in the stock market factor betas across the 25 portfolios, introducing
near multicollinearity between the vector of ones and the vector of stock market betas. This is the
reason for the large positive value for the intercept term in the CSRs.
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Table IIT
Cross-Sectional Regression

This table reports the Fama~MacBeth (1973) cross-sectional regression estimation results for asset
pricing model:

E[R; ] = Ao+ V8.

Betas are estimated by the time-series regression of excess returns on the factors. Test portfolios
are the 25 Fama-French portfolios’ annual percentage return from 1954 to 2003. The estima-
tion method is the Fama—MacBeth cross-sectional regression procedure. The first row reports the
coefficient estimates (1). Fama—MacBeth ¢-statistics are reported in the second row, and Shanken-
corrected ¢-statistics are in the third row. The last column gives the R? and adjusted R2 just below
it.

Constant  Ac R, SMB HML logME) log(B/M) RZ?(adjR?)

Estimate 0.14 2.56 0.73
t-value 0.05 3.89 0.71
Shanken-t 0.02 1.98

Estimate 11.31 -0.56 0.00
t-value 2.05 -0.09 -0.04
Shanken-¢ 2.05 -0.08

Estimate 10.43 -3.26 3.12 5.83 0.80
t-value 2.66 -0.70 1.62 3.11 0.77
Shanken-¢ 2.37 -0.57 1.03 2.12

Estimate 11.75 1.58 -3.76 3.00 5.75 0.87
t-value 2.98 3.64 -0.81 1.56 3.07 0.84
Shanken-¢ 1.95 226 -0.50 0.83 1.71

Estimate 16.20 -0.87 3.46 0.84
t-value 2.95 —-143 3.00 0.83
Estimate 12.19 0.71 -0.71 2.66 0.86
t-value 2.41 1.62 -1.23 2.12 0.84
Estimate 22.22 -3.80 -0.67 0.96 -1.07 3.04 0.87
t-value 3.50 -0.88 -0.23 0.37 -1.51 2.87 0.84

on excess returns of the six Fama~French (1993) benchmark portfolios to esti-
mate CMP weights. Note that the CMP obtained by regressing a constant on
the excess return of the assets without an intercept term will be mean-variance
efficient and hence price the excess returns of the assets used to construct the
CMP without any error. That is the reason for demeaning consumption growth
for use in constructing their mimicking portfolio. Since we only have 50 years
of data, regressing demeaned consumption growth on all the 25 asset returns
gives very imprecise estimates of the slope coefficients. We therefore reduce the
number of assets from 25 to 6 by using the six book-to-market and size-sorted
portfolios provided by Kenneth French in his web site when constructing CMP.
We then regress the excess return of the 25 Fama and French stock portfolios
on the excess return of the CMP that we construct. The results are given in
Table IV. It can be verified that the average absolute value of the alphas is
1.91 for the CCAPM, and the corresponding figure for the Fama and French
three-factor model is 1.22. The maximum absolute alpha for the CCAPM is
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Figure 2. Realized and fitted excess returns. This figure compares realized annual excess
returns and fitted annual excess returns of the 25 Fama~French portfolios during 1954-2003. Each
two-digit number represents one portfolio. The first digit refers to the size quintile (1 smallest, 5
largest), and the second digit refers to the book-to-market quintile (1 lowest, 5 highest). Three mod-
els are compared: CCAPM, CAPM, and the Fama—French three-factor model. Models are estimated
by the Fama—-MacBeth cross-sectional regression procedure.

also larger: 5.27 for the CCAPM and 3.98 for the Fama and French three-factor
model. However, the absolute value of the ¢ statistic of the alphas for the Fama
and French three-factor model is much larger. The GRS (1989) statistic for
the CMP is 1.30 (p-value = 0.26); the corresponding statistic for the Fama and
French three-factor model is 1.65 (p-value = 0.12).

Table V gives the model misspecification measure, that is, the pricing er-
ror for the most mispriced portfolio, suggested by Hansen and Jagannathan
(1997). That measure is smaller for the CCAPM than for the Fama and French
three-factor model. On balance, it therefore appears that there is fairly strong
empirical support for the consumption risk model.

A. Implied Coefficient of Relative Risk Aversion
Consider the slope coefficient, A1, in the CSR equation given by

Riira = ro+ AiBica + €t 44
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Table IV
Time-Series Regression and GRS Test

Panel A reports pricing errors (o) for the CCAPM, CAPM, and the Fama-French (1993) three-factor
model. Pricing errors are estimated by the time-series regression

Riy =a;+Bift +&ig,

where f; = CMP (excess return of the consumption mimicking portfolio) for the CCAPM, f; = R, ¢
(market excess return) for the CAPM, and f; = [R;, ¢, SMB, HML] for the Fama—French three-factor
model (FF3). Test portfolios are the 25 Fama—French portfolios’ annual percentage return from 1954
to 2003. Panel B reports Gibbons, Ross, and Shanken (1989) test statistics and p-values.

GRS = #[1 + Er(FYQ Er(FI & $ 6 ~ Fy.rn-k.
Panel A: Pricing Errors
CCAPM « t-value

—-1.59 1.00 2.67 5.10 5.27 -0.27 0.21 0.69 1.42 1.33
-1.21 1.46 2.12 2.71 330 -0.26 0.42 0.67 0.90 1.05
0.05 1.25 1.03 2.20 2.04 0.01 0.43 0.40 0.75 0.69
2.01 0.57 1.79 1.58 0.16 0.57 0.21 0.67 0.60 0.06
—0.83 0.99 334 098 237 —-0.30 0.39 129 -044 -0.98

CAPM, t-value

—-5.14 1.84 3.84 7.65 8.08 -1.38 0.61 1.45 2.90 2.82
-3.99 1.51 4.58 5.87 6.79 -1.62 0.79 2.12 2.64 2.90
-2.23 2.45 3.36 5.33 631 134 1.52 1.97 2.56 2.55
—0.55 0.90 3.68 4.65 398 -0.36 0.66 2.41 2.48 1.96
—0.46 0.40 2.22 1.85 1.88 -0.38 0.44 1.99 1.26 0.98

FF3 « t-value

—3.98 —0.83 0.36 2.81 2.23 —2.18 —0.72 0.38 2.76 2.49
—2.80 -0.71 1.09 0.42 0.70 —2.41 -0.71 0.96 0.42 0.74
-0.31 —-0.13 -0.79 —-0.06 -0.22 —-0.39 -0.13 —0.82 —0.05 -0.19
2.19 -1.54 —0.17 0.03 -1.13 2.09 -1.28 —-0.16 0.02 -0.82
1.93 -0.22 1.06 -1.70 -2.97 2.01 —0.24 0.96 -1.93 —2.50

Panel B: Gibbons, Ross, and Shanken Test

CCAPM CAPM FF3
GRS 1.30 2.07 1.65
p-value 0.26 0.04 0.12

If the standard consumption-based asset pricing model holds, Ao =0 and

A= 1_)’:‘[';&:‘;)_ 5j» Where y denotes the coefficient of relative risk aversion.

The estimated slope coefficient, A, = 2.56, therefore corresponds to an im-
plied coefficient of relative risk aversion of about 31 when the model is cor-
rectly specified. The large estimate for the risk-aversion parameter of the
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Table V
GMM Estimation

We estimate the stochastic discount factor representation of the CCAPM, CAPM, and Fama and
French (1993) three-factor model given by

El1-bf)R;;]1 =0,

where f denotes the per capita consumption growth rate in the case of the CCAPM, the excess
return on the value-weighted portfolio of all NYSE, AMEX, and NASDAQ stocks in the case of the
CAPM, and the vector of the three risk factors in the case of the Fama—French three-factor model.
Asset returns are value-weighted annual returns on the 25 Fama-French portfolios. The sample
period is 1954 to 2003. Following Hansen and Jagannathan (1997) the model is estimated by the
generalized method of moments with the inverse of the second moments of asset excess returns
as the weighting matrix. The coefficient estimates are reported in the first row. The second row
reports t-statistics. The last two columns give the HJ distance and corresponding p-value.

Ac R, SMB HML HJ distance p-value
Estimate 33.01 0.29 0.69
t-value 25.45
Estimate 2.10 0.74 0.08
t-value 6.44
Estimate 1.90 0.56 2.61 0.63 0.10
t-value 4.12 0.85 5.02

representative investor on the one hand and the ability of the CCAPM to ex-
plain the cross-section of stock returns well on the other are consistent with
the explanations given by Constantinides and Duffie (1996) and Heaton and
Lucas (2000). These results are also consistent with the specification suggested
by Campbell and Cochrane (1999). For example, suppose the utility function is
given by Abel’s external habit model, that is, the utility function is u(C; — X;),
where C; denotes the date ¢ consumption as before, and X; represents the ex-
ternal habit level that the consumer uses as the reference point. In that case,
as Campbell and Cochrane (1999) show, the SDF that assigns zero value to an

excess return is given by

Stz C, v
bk t+k) , ®)

mi sk = (S_t C,

where S; = C—‘EI& denotes the surplus consumption ratio. We can approximate
my ¢+ around S; = S and C; = Cyy;, using Taylor series to get

Sitp =8 Cipp —C,
Mepah (1 —y [ t+]fgt t + t+kCt t]) 9)
=1 -yl(gst+r — 1+ (gce4r — D), (10)

where g, and g, are the growth in the surplus consumption ratio and
consumption, respectively, from date ¢ to date ¢t + k. Substituting the above
expression for m,,; into equation (3) and simplifying gives
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E[R;t41] = AcBic + AsBis, (11)
where

coV(R; s 1k, &s,t+k)
var(gs,t+x)

COV(Ri,t+k, gc,t+k)_
,Bic = ) Isis =
var(ge,t+k)

) (12)

and X and A, are the risk premia for bearing the risk associated with the surplus
consumption ratio growth and consumption growth, respectively. Note that S;
is a stationary random variable, whereas C; is growing. This can be seen from
the fact that S; = 9%7&, and X; is an average of past consumption realizations,

the extreme case of which is X; = C;_;. Hence, Z::g’::; becomes small as %
€,

becomes large. The rather large implied value for the coefficient of relative risk
aversion indicates that setting k to four quarters may ignore some of the effect
due to s,%t—s, The high cross-sectional R?, on the other hand, indicates that

the effect due to possible omission of S”#St_s—‘- is likely to be the same across all
the portfolios.

In deriving our consumption-based asset pricing model specification we as-
sume that all investors revise their consumption decision at the same time. As
Lynch (1996) and Gabaix and Laibson (2001) show, when investors review their
consumption-investment plans infrequently, but at different points in time, ag-
gregate consumption will exhibit substantially less variability than individual
consumption. In that case, while the linear relation between expected return
and consumption covariance will hold approximately, the implied risk-aversion
coefficient will be much larger.

B. Alternative Empirical Specifications

We take the stand above that all investors review their consumption—
investment decisions during the last quarter of the calendar year; while they
may also review at other points in time, such reviews may not occur during
the same period for all individuals. Given this view, we would expect to find
the most support for the CCAPM when matching consumption growth from the
fourth quarter of one calendar year to that of the next with asset returns for
the corresponding period.® Table VI gives the results when we measure annual
consumption growth starting from other than the fourth quarter in a year. Note
that the consumption betas of small growth and small value firms are closer to
each other when consumption growth is measured from the first, the second, or
the third quarters. The cross-sectional R? drops substantially, to as low as 14%
when consumption growth is measured from the second quarter of one year to
that of the next year. The estimated intercepts are large and significantly differ-
ent from zero. The second quarter is the farthest from the fourth. If the fraction
of investors in the population who review their consumption and investment
plans is an increasing function of how close they are to the fourth quarter in the

9 See Appendix B for details.
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Table VI
Consumption Betas Using Other Quarterly Data

Panel A reports the 25 Fama-French (1993) portfolios’ annual returns and their consumption betas
estimated by the time-series regression

Ry =0+ BicAct + &,

where Ac; is annual consumption growth calculated using quarterly consumption data. Portfolio
returns are annual excess returns on the 25 Fama-French portfolios from 1954 to 2003. For Q1-
Q1 consumption growth, portfolio annual returns are calculated from April to the next March.
For Q2-Q2 consumption growth, portfolio annual returns are calculated from July to the next
June. For Q3-Q3 consumption growth, portfolio annual returns are calculated from October to
the next September. All returns are annual percentages. Panel B reports Fama—MacBeth cross-
sectional regression estimation results. Panel C reports the bootstrap simulation results for all
consumption growth time series. We pick 50 of the consumption growth observation at random
(with replacement) from the empirical demeaned consumption growth distribution, and use those
50 random realizations in the cross-sectional regression, GMM, and GRS tests. The simulation
p-values are computed using 10,000 replications. The p-value for the CSR intercept denotes the
probability of getting an intercept value that is smaller in absolute value than the intercept we
obtained using actual consumption growth data. Other p-values denote the probability of getting
estimates that are greater than the ones reported in the table that were obtained using realized
consumption data.

Panel A: Annual Excess Returns and Consumption Betas

Q1-Q1 Excess Returns (%) Q1-Q1 Consumption Betas

3.88 9.80 10.75 13.93 14.69 5.10 6.02 4.30 4.83 5.80
4.34 8.62 11.29 12.21 13.14 2.64 3.02 3.99 3.23 4.60
5.90 9.04 9.55 11.64 12.22 2.03 2.52 3.17 3.74 4.25
7.12 6.93 10.24 10.51 10.78 2.39 1.68 2.44 3.77 5.23
6.63 6.59 7.83 8.01 8.29 3.11 1.84 2.15 3.60 4.55

Q2-Q2 Excess Returns (%) Q2-Q2 Consumption Betas

4.61 10.95 11.54 14.83 15.67 5.31 4.81 4.28 4.38 5.14
5.58 9.55 12.08 12.78 13.90 2.03 2.46 3.23 2.64 3.60
6.85 10.06 10.32 12.23 12.82 1.93 1.70 2.83 2.51 2.95
7.66 7.91 10.94 11.16 11.38 1.90 0.60 1.24 2.81 3.10
7.18 7.00 8.44 8.60 8.79 3.03 0.15 0.89 1.88 2.73

Q3-Q3 Excess Returns (%) Q3-Q3 Consumption Betas

5.52 11.81 12.05 15.51 16.56 3.30 2.76 2.62 2.98 3.63
6.01 9.64 12.62 13.25 14.44 —0.02 0.54 1.84 111 2.52
7.35 10.64 10.45 13.03 13.33 0.01 0.34 141 0.66 2.80
8.51 8.26 11.37 11.99 11.81 0.19 0.11 0.10 1.95 2.09
7.64 7.47 8.67 8.75 9.10 141 -0.13 1.04 1.34 1.55

Panel B: Cross-Sectional Regression

Constant Q1-Q1 Q2-Q2 Q3-Q3 R%(adjR2)
Estimate 4.98 1.17 0.27
t-value 2.03 2.38 0.24
Estimate 7.52 0.87 0.18
t-value 3.08 1.67 0.14
Estimate 8.61 1.36 0.30
t-value 3.10 2.69 0.27

(continued)
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Table VI—Continued

Panel C: Bootstrap Simulation p-values

Q1-Q1 Q2-Q2 Q3-Q3 Q4-Q4
CSR intercept 4.98 7.52 8.61 0.14
p-value 0.046 0.136 0.177 0.0003
CSR slope 1.17 0.87 1.36 2.56
p-value 0.196 0.254 0.137 0.023
CSR adj R? 0.24 0.14 0.27 0.71
p-value 0.279 0.394 0.209 0.010
HJ-distance 0.31 0.33 0.31 0.29
p-value 0.815 0.620 0.682 0.886
CMP Sharpe ratio 0.45 -0.44 -0.64 0.70
p-value 0.135 0.977 0.998 0.012
GRS 2.76 1.96 1.92 1.30
p-value 0.892 0.859 0.966 0.981

calendar year, we should expect the pricing errors for the CCAPM to be smaller
for returns on investments made during the third and first quarters relative to
that for the second quarter.

Following Kan and Zhang (1999a, 1999b) and Shanken and Zhou (2007), we
conduct a simulation exercise with a “useless consumption factor” and verify
that the results we find can not happen if consumption growth rate is indeed
just random noise. For that purpose we first randomly pick 50 demeaned con-
sumption growth observations from the empirical distribution that we have
(with replacement). Clearly, since these consumption growth numbers have
been picked at random, they should not be able to explain the cross-section
of stock returns. We then perform the cross-sectional regression, GMM, and
GRS tests using the simulated consumption growth, and repeat the simula-
tions 10,000 times. As can be seen from Table VI (Panel C), the probability of
getting an intercept as close to zero as with the Q4-to-Q4 consumption growth
in the CSR is almost zero. The probability of getting an adjusted R? greater
than 0.71, or a Sharpe ratio for the CMP of 0.70 or higher that we get with Q4-
t0-Q4 consumption growth is about 1%. Clearly, the support for the Q4-to-Q4
consumption model we find would be difficult to obtain using a useless factor.
Our simulations suggest that the CSR statistics and the CMP Sharpe ratio help
discriminate a random useless factor from a useful economic factor. In contrast
the GMM and GRS test statistics have low power.

Measurement error in consumption and the time aggregation bias have less
influence on the conclusions when returns are measured over a longer hold-
ing period. However, the use of longer horizon returns reduces the number of
observations available for estimating covariances, thereby increasing the asso-
ciated estimation error. Using higher frequency consumption data minimizes
the time aggregation bias, but also increases the measurement error in the
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Table VII

CCAPM with Different Frequency Data
We use different frequency returns and consumption data to test the CCAPM. Panel A describes
how consumption growth is calculated. For example, with monthly consumption data, annual con-
sumption growth is measured using December consumption of one year and December consumption
of the following year. Panel B reports cross-sectional regression estimation results for the CCAPM:

E[R; ;] = Xo + MBic-

Test portfolio returns are annualized excess returns on the 25 Fama-French (1993) portfolios from
1960 to 2003. (Monthly consumption data are available from 1959.)

Panel A: Consumption Growth

Monthly Quarterly Annual
Consumption Data Consumption Data Consumption Data
Monthly growth Month-Month
Quarterly growth Dec—Mar, Mar—Jun Quarter-Quarter
Jun—Sep, Sep—Dec
Annual growth Dec-Dec Q4-Q4 Annual-Annual

Panel B: Cross-Sectional Regression Results

Monthly Quarterly Annual
Consumption Data Consumption Data Consumption Data

Ao A R? Ao A R? Ao A1 R?
Monthly return 7.70 0.02 0.00
t-value 261 017 -0.04
Quarterlyreturn ~ 8.34 0.03 000 452 033 0.22
t-value 2.80 0.15 -0.04 183 159 0.18
Annual return -183 2.01 041 -119 268 0.69 10.12  1.32 0.21
t-value -0.51 2.33 038 -037 349 0.68 3.70 1.61 0.18

consumption data.!® We therefore examine the performance of the model when
we match monthly and quarterly consumption data with monthly, quarterly,
and annual return data. The results are given in Table VII. We find more sup-
port for the model when longer holding period returns are used. Performance
worsens when we use monthly consumption data, indicating that the effect due
to increased measurement error in the consumption data more than offsets the
gain from any reduction in the time aggregation bias. When we use the monthly
consumption data and measure the annual growth rate in consumption from
December of one year to December of the following year, the cross-sectional R?

10 Mankiw and Shapiro (1986) use January and April monthly consumption data to calculate first
quarter consumption growth. Breeden et al. (1989) use December and March monthly consumption
data to calculate first quarter consumption growth. They both match the quarterly consumption
growth rate with quarterly returns in order to compute the covariance between consumption growth
rate and returns.
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Table VIII
Fama-French 2 x3 Portfolios
This table reports cross-sectional regression results of the CCAPM and Fama-French (1993) three-
factor models on Fama-French 2 x 3 portfolios (small value, small neutral, small growth, big value,
big neutral, big growth). Samples are 1954 to 2003 annual data. All returns are annual percentages.

Constant Ac R, SMB HML R%(adjR?)
Estimate -1.10 2.81 0.89
t-value -0.33 3.86 0.86
Shanken-¢ -0.16 1.84
Estimate 9.07 —1.46 2.64 5.76 0.87
t-value 1.94 -0.27 1.39 3.11 0.68
Shanken-¢ 1.75 -0.23 0.88 2.12

drops from 69% to 41% and the intercept term becomes larger in absolute value,
though still not statistically different from zero.

To determine whether our conclusions depend critically on the use of season-
ally adjusted data on expenditures of nondurables and services, we evaluate the
model using nonseasonally adjusted consumption data. The price deflator for
personal consumption expenditures is only available in the seasonally adjusted
form, so we follow Ferson and Harvey (1992) and use nonseasonally adjusted
CPI to deflate nominal consumption expenditures. The results (not reported)
do not change in any significant way.

In order to examine the sensitivity of our conclusions to the particular con-
sumption data series used, we estimate the model parameters using the data
series used by Lettau and Ludvigson (2001) available from Martin Lettau’s web
site. We find that the parameter estimates (not reported) do not change much
and the conclusions remain the same.

We also examine whether the favorable empirical evidence for the CCAPM
that we find is driven by a few outlying observations. For that purpose we
omit the four observations that correspond to the two largest and two small-
est consumption growth numbers in our data. With this change, the adjusted
cross-sectional R? drops from 71% to 58%. The slope coefficient for consumption
beta changes from 2.56 (Shanken ¢ = 1.98) to 2.16 (Shanken ¢ = 1.75). Clearly,
observations that correspond to large changes in consumption growth are im-
portant. However, they are not critical to our conclusion that the data support
the CCAPM.

C. Other Portfolios

We also examine the robustness of our findings using the six book-to-market
and size-sorted portfolios constructed by Fama and French. The asymptotic
theory we rely on for statistical inference may be more justified in this smaller
cross-section of assets. The results are given in Table VIII. The slope coefficient
for consumption growth is 2.81, which is not much different from the 2.56 for
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Table IX
Cross-Sectional Regression Results: Other Portfolios
Test portfolios are sorted on size, book-to-market, earning-to-price, and cashflow-to-price. Nineteen
portfolios are constructed for each sorting variable: negative (not used for size and book-to-market),
30%, 40%, 30%, 5 quintiles, 10 deciles. Value-weighted annual returns are from December 31 to
December 31. Consumption betas are estimated using Q4-Q4 consumption growth. Sample period
is 1954-2003. All returns are annual percentages.

CCAPM Fama-French Three-Factor Model
Constant Ac R? Constant R, SMB HML R?

18 Size Portfolios
Estimate -0.44 2.60 0.81 9.09 -1.01 3.36 -0.05 0.99
t-value -0.09 1.68 0.80 0.78 -0.09 1.43 -0.01 0.99
Shanken-¢ —0.04 0.85 0.75 —0.08 1.05 -0.01

18 B/M Portfolios
Estimate 2.62 1.79 0.80 -0.58 8.53 0.27 4.62 0.95
t-value 0.97 2.94 0.79 -0.10 1.37 0.05 1.80 0.94
Shanken-¢ 0.63 1.87 -0.09 1.08 0.04 1.29

19 E/P Portfolios
Estimate 1.94 2.09 0.53 -1.96 10.05 -0.02 6.44 0.96
t-value 0.93 3.85 0.50 -0.36 1.67 0.00 2.75 0.95
Shanken-¢ 0.55 2.22 -0.27 1.21 0.00 1.81

19 CF/P Portfolios
Estimate 2.81 1.72 0.59 -1.33 941 1.64 6.09 0.90
t-value 1.19 3.46 0.56 -0.27 1.69 0.40 2.61 0.88
Shanken-¢ 0.79 2.22 -0.21 1.25 0.29 1.75

the cross-section of 25 assets. The cross-sectional R?’s for the CCAPM and the
Fama and French three-factor model specifications are again comparable.

Table IX gives the results for several other sets of assets, namely, 18 portfolios
sorted on size, 18 portfolios sorted on book-to-market, 19 portfolios sorted on the
earning-to-price ratio, and 19 portfolios sorted on the cashflow-to-price ratio, all
taken from Kenneth French’s web site. The consumption model performs almost
as well as the Fama and French three-factor model for the portfolios sorted on
size and book-to-market, but not for those sorted on the earning-to-price ratio
and the cashflow-to-price ratio. However, the estimated slope coefficients for
consumption growth in the CSRs are not much different across the different
sets of assets.

Following Daniel and Titman (2005), we also evaluate the performance of
the consumption-based model using returns on the 17 industry portfolios con-
structed by Fama and French. The average excess returns on the industry
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portfolios are closer together, and vary from a low of 6.07% to a high of 10.71%.
The difference between the maximum and the minimum average excess returns
is rather small, only 4.64%, when compared to the corresponding spread of 11%
for the 25 book-to-market and size-sorted portfolios. There is substantial varia-
tion in consumption, market, SMB, and HML factor betas across the industries.
Consumption betas vary from 0.15 to 0.60; market factor betas vary from 0.69
to 1.23; SMB factor betas vary from —0.37 to 0.72; and the HML factor betas
vary from —0.34 to 0.73. There is substantial variation in the book-to-market
characteristics as well. The average book-to-market ratios among the 17 indus-
try portfolios vary from a low of 0.32 to a high of 1.11, for a difference of 0.79,
which is comparable to the corresponding difference of 0.76 for the 25 book-to-
market and size-sorted portfolios. There is less dispersion in the average size
of firms across the industry portfolios, ranging from $154 million to $1,621 mil-
lion. In contrast, the average firm size varies from a low of $22 million for the
smallest size quintile to $7,980 million for the largest size quintile in the 25
book-to-market and size-sorted portfolios. The results for the time-series and
CSR tests are reported in Table X. The average and the largest absolute value
of the alphas are 1.98% and 5.28% per year, respectively, for the CCAPM using
the CMP. The corresponding numbers for the Fama and French three-factor
model are 2.23% and 6.24%. The alphas for the consumption-based model are
smaller in magnitude than those for the Fama and French three-factor model.
There is less evidence, in a statistical as well as economic sense, against the
consumption-based model using excess returns on industry portfolios. Further,
the slope coefficients corresponding to the book-to-market and size character-
istics are not statistically significant in the CSRs.

Above, we compute consumption betas by matching consumption growth
from the fourth quarter of one year to that of the next with the December-
to-December return over the same year. However, there is no particularly com-
pelling reason for matching the December-to-December return with the Q4-
t0-Q4 consumption growth. We should expect similar results if we were to
match the October-to-October or November-to-November return with Q4-to-Q4
consumption growth while computing consumption betas. To examine the ro-
bustness of our conclusions we therefore use the average of October-to-October,
November-to-November, and December-to-December returns. We find that the
slope coefficient for consumption beta in the CSRs is 2.70 and the adjusted
cross-sectional R? is 65%, not significantly different from the corresponding
2.56 and 71% for December-to-December returns.

D. Contraction Beta and Expansion Beta

We hypothesize above that when processing information and updating con-
sumption and investment plans requires an investment of valuable time and
effort, investors will find it optimal to review decisions infrequently. That is,
we posit that the frequency with which decisions are reviewed should increase
during economic contractions, when the relative value of leisure time required
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Table X

Seventeen Industry Portfolios

This table reports time-series regression and cross-sectional regression results of the CCAPM (con-
sumption mimicking portfolio) and the Fama—-French three-factor mode!l on 17 industry portfolios
(food, minerals, oil, clothes, durables, chemicals, consumer goods, construction, steel, fabricated
parts machinery, cars, transportation, utilities, retail, financial, others). Panel A gives pricing er-
rors (), t-value, and GRS test results. Panel B gives cross-sectional regression results. Samples

1647

Panel A: Time-Series Regression and GRS Test

CCAPM (CMP) Fama-French Model

o t-value o t-value
1 2.45 0.99 3.26 1.54
2 3.08 0.78 -0.96 -0.30
3 5.28 1.61 1.58 0.69
4 -3.42 -0.91 —4.08 -1.70
5 1.05 0.31 0.06 0.02
6 -0.79 -0.29 -0.98 -0.59
7 4.38 1.47 6.24 2.73
8 -0.38 -0.12 -1.18 -0.91
9 -2.83 -0.74 -4.59 -1.71
10 0.39 0.14 -0.98 -0.64
11 1.40 0.37 1.68 0.96
12 —4.51 -1.39 -4.79 -2.06
13 -1.13 -0.36 -2.70 -1.51
14 0.54 0.21 -1.59 -0.91
15 -1.83 —0.61 0.59 0.25
16 0.19 0.07 -1.25 -0.74
17 0.98 0.33 1.46 1.15
GRS 1.51 2.93
p-value 0.15 0.00

Panel B: Cross-Sectional Regression
Constant CMP R, SMB HML log(ME)  log(B/M) R?

Estimate 6.90 3.61 0.09
t-value 2.83 0.54 0.06
Shanken-¢ 2.81 0.44
Estimate 6.01 2.60 —-1.24 —0.68 0.12
t-value 1.53 0.53 —-0.48 -0.30 —0.08
Shanken-¢ 1.51 0.47 -0.37 -0.23
Estimate 5.75 0.00 0.66 -0.33
t-value 1.83 1.06 0.26 -0.52

to analyze information and change plans is less expensive. If that were true,
we should find stronger support for the CCAPM using contraction betas. To es-
timate contraction betas and expansion betas of the 25 stock portfolios, we use
NBER dating of business cycle turning points to classify periods during which
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Table XI
Consumption Beta in Contractions and Expansions
This table reports cross-sectional regression results of the CCAPM during different subperiods.

First, we estimate the contraction consumption beta and the expansion consumption beta by the
time-series regression

E; [Ri,t+4] = ai,contIt + ai,exp(l -1+ ﬂi,contACt+4It + ﬂi,eprct+4(1 -1,

where I; = 1if the economy is contracting according to the NBER Business Cycle Dating, otherwise
It = 0; B; cont is the contraction consumption beta and B; cxp is the expansion consumption beta. Then
we run the cross-sectional regression

E[R; 4]l = Ao+ M'6;.

R; ¢+4 are annual excess returns of the 25 Fama-French portfolios from quarter ¢ to quarter ¢ 4 4
for all quarters from 1954 to 2003. The total number of observations is 200, including 43 quarters
of contractions and 157 quarters of expansions. Within the 43 recession quarters, there are 11 Q1s,
9Q2s, 11 Q3s, and 12 Q4s.

Intercept Contraction Expansion R%(adjR?)
Estimate 0.86 0.98 0.23 0.65
t-value 0.50 6.11 0.67 0.62
Estimate 0.84 1.06 0.65
t-value 0.50 7.51 0.62
Estimate 6.10 1.40 0.33
t-value 471 4.78 0.26

the economy is contracting and periods during which the economy is expanding.
Let the indicator variable I; take the value of one when the economy is contract-
ing during quarter ¢ and zero when the economy is expanding during quarter
t. Further, let 8; ,n: denote the contraction beta of an arbitrary asset i, B; exp
denote the corresponding expansion beta, and R;;.4 denote the excess return
on asset i from quarter ¢ to quarter ¢ + 4. We estimate the betas by estimating
the following equation using ordinary least squares (OLS):

Ritra = icont It + iexp(1 — It) + Bi cont At +alt + BijexpAciya(l — Iy) + & ¢ 44.
(13)

We then examine the extent to which contraction and expansion betas can
explain cross-sectional variation in historical average returns across the 25
Fama and French portfolios using CSR. From Table XI it can be seen that
contraction betas explain 62% of the cross-sectional variation in average returns
whereas expansion betas explain only 26%, even though only 43 of the 200
quarters of data we use in our study correspond to economic contractions. This
is consistent with our expectations.
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Table XII
Cross Sectional Regression without an Intercept

This table reports Fama—MacBeth (1973) cross-sectional regression estimation results with restric-
tions:

E[Ri,t] = }t/ﬁ.

Betas are estimated by the time-series regression of excess returns on the factors. Test portfolios
are the 25 Fama-French portfolios’ annual return from 1954 to 2003. The estimation method is the
Fama-MacBeth cross-sectional regression procedure. The first row reports the coefficient estimates
(%). Fama—MacBeth ¢-statistics are reported in the second row, and Shanken-corrected ¢-statistics
are in the third row. The last column gives the R? and adjusted R? just below it.

Ac R, SMB HML log(ME) log(B/M) R%(adj R?)
Estimate 2.59 0.73
t-value 3.72 0.73
Shanken-¢ 1.88
Estimate 9.71 -0.26
t-value 3.49 -0.26
Shanken-t 2.42
Estimate 7.09 3.03 6.24 0.73
t-value 2.79 1.58 3.31 0.71
Shanken-¢ 1.79 0.95 2.13
Estimate 1.67 7.78 2.92 6.21 0.79
t-value 3.84 3.06 1.52 3.30 0.76
Shanken-t 2.39 1.70 0.81 1.84
Estimate 1.88 3.20 0.81
t-value 9.67 2.03 0.76
Estimate 2.75 0.01 0.29 0.74
t-value 3.09 0.03 0.18 0.72
Estimate -1.13 7.27 3.04 1.29 2.39 0.77
t-value -0.29 3.26 1.17 3.28 2.06 0.72

E. Further Comparison of CCAPM and the Fama and French
Three-Factor Model

In order to compare the two models further, we also estimate each after im-
posing the restriction that the intercept term in the CSR equation, A, is zero.
The results are given in Table XII. The estimated value of the consumption risk
premium for the restricted model is 2.59, which is not much different from the
estimate of 2.56 obtained using the unrestricted model. The cross-sectional R?
for the consumption risk model and the Fama and French three-factor model for
the restricted model are the same, 73%. The estimated risk premiums for the
HML and the SMB factors do not change much with the restriction that the in-
tercept term in the CSR equation is zero. However, the estimated risk premium
for the stock market factor changes substantially, increasing to 7.09% per year
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Table XIIT
Cross-Sectional Regression Pricing Errors
This table compares pricing errors of the 25 Fama-French (1993) portfolios generated by the
CCAPM, the Fama-French three-factor model, and the nesting four-factor model (three Fama-
French factors and consumption growth). When the model is estimated without restrictions, then
pricing errors are calculated by &; = R; — g — A'B;; when the model is estimated with restrictions,
then pricing errors are calculated by & = R; — i’B;. All numbers are annual percentages.

CCAPM: a CCAPM: a

-2.82 -1.77 1.20 3.45 1.85 —2.78 -1.80 1.21 3.44 1.80
-1.55 1.87 0.23 241 1.59  -1.50 1.91 0.22 2.42 1.57
-0.58 —0.48 -0.85 0.85 -0.81 —0.53 —0.47 -0.85 0.83 —0.86

0.95 -0.79 1.07 -0.35 -2.18 1.01 -0.76 1.08 -0.37 -2.23
-1.74 1.06 114 -181 -1.93 -1.71 1.12 1.20 -1.80 -1.93

Three-Factor model: & Three-Factor model: &

—2.36 0.87 —0.55 1.92 2.73 -3.30 —-0.45 0.55 2.90 2.29
-1.74 -1.03 0.52 0.13 1.20 -2.18 —-0.42 1.27 0.46 0.72
0.52 -0.71 -1.68 0.25 —0.49 0.33 0.11 -0.70 -0.01 —0.27
2.23 -2.14 0.08 0.06 0.32 2.85 -1.32 —0.03 0.11 -1.03
2.65 —-0.40 0.20 -1.22 -1.37 2.54 0.13 1.34 —-1.56 —2.88

Four-Factor model: & Four-Factor model: &

-1.64 -0.01 —0.54 1.73 1.94 =2.77 —-1.36 0.68 2.84 1.57
-0.82 0.48 —0.46 1.07 1.45 -1.43 0.95 0.50 131 0.88
0.58 -1.20 -2.06 060 -1.38 0.36 -0.22 —-0.92 0.26 -1.02
1.66 -1.72 0.86 -0.37 —0.42 2.42 —-0.86 064 -0.26 -1.82
0.73 0.71 0.36 -1.13 —0.44 0.86 1.15 1.60 -1.52 —2.24

from —3.26% per year. This is consistent with our earlier observation that the
large intercept term in the CSRs may be due to the near multicollinearity in-
duced by all the 25 stock market betas being nearly the same at 1.0.

Let a; = E(R;) — Ao — A/8; denote the model pricing error, that is, the differ-
ence between the expected return on asset { and the expected return assigned
to it by the asset pricing model. Let i and A denote estimates obtained using
the unrestricted models and i denote the estimates obtained with the restric-
tion that A¢ = 0. Define the corresponding estimated values for the alphas as
&; = E(R;) — ko — 'B; and & = E(R;) — X'B;. Table XIII gives the pricing errors
for the constrained and unconstrained models. For the CCAPM the average
value of |&;| is 1.41% per year and the maximum value of |&;| is 3.45% per year.
These values do not change when the intercept term in the CSR is restricted to
zero. For the Fama and French three-factor model, the average value of |&;| is
1.09% per year, and the maximum value of &; is 2.73%, which is a substantial
improvement over the CCAPM.

When the intercept term is constrained to zero, however, the maximum value
of @; for the Fama and French three-factor model increases to 3.30% per year,
which is not much different from the corresponding value for the CCAPM model.
While the Fama and French model does better on average, for the most mis-
priced asset both models are about equally good or bad. The average value of
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Table XIV
Fitted Beta and Residual Beta

We regress Fama and French (1993) three-factor betas on an intercept and the consumption beta
separately, using the following regression equations:

ﬂi,m = Qim + bi,mﬁi,c +éeim
Bi,sMB = aismMB + bi,sMBBi,c + eisMB
Bi HML = &HML + b; HMLBi,c + €;HML,

where g; . denotes the consumption beta, and g; ,», 8; sMB, and B; ymr, denote the Fama and French
three-factor betas, i =1,2,...,25. Let Aim + bi,mﬂi,c’ a;SMB + bi,SMBﬂi,c’ and a;gML + bi,HMLﬁi,c de-
note the three fitted Fama and French factor betas and e;,, e;smp, and e;ymi, the corresponding
residual Fama and French factor betas of asset i. We run cross-sectional regressions using the
fitted betas and the residual betas. The results are reported in this table.

Intercept R, SMB HML R%(adjR?)
Fitted Beta
Estimate 5.01 5.52 5.04 9.35 0.57
t-value 1.73 2.24 0.95 2.91 0.51
Residual Beta
Estimate 10.71 -9.93 1.57 2.33 0.14
t-value 3.59 -1.96 0.80 1.14 0.02

alpha does not decline when the two models are combined, suggesting that to a
large extent both models may be capturing the same pervasive economy-wide
risks.

These results suggest that the Fama and French three factors may be proxy-
ing for consumption risk. As an additional diagnostic, we examine the extent to
which the Fama and French three-factor betas that are not well approximated
by the consumption beta can explain the cross-section of stock returns. For that
purpose, we approximate each of the 25 sets of Fama and French three-factor
betas by consumption beta using the following regression equations:

.Bi,m =Qim + bi,mﬂi,c +eim (14)
Bi,smB = aisMB + b; sMBB;,c + €ismMB (15)
Bi, aML = a;aML + b HMLB; c + eiHML, (16)

where B;. denotes the consumption beta, Binm,Bismp, and B; umL denote
the Fama and French three-factor betas, and i =1,2,...,25. Let a;, +
bimBic, tismB + bi,sMBBic, and a;umr + b; amLBi. denote the three fitted Fama
and French factor betas and e;,;,, e;smB, and e;gy1, denote the corresponding resid-
ual Fama and French factor betas of asset i. We run CSRs using the fitted and
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Compare Fitted Excess Return
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Figure 3. Fitted returns in CCAPM versus fitted returns in Fama and French three-
factor model. This figure plots the expected excess return of the 25 Fama-French portfolios
according to the Fama and French three-factor model on the horizontal axis, and the expected
excess return according to the CCAPM on the vertical axis.

residual betas. Table XIV gives the results. The R2 in the CSR of the excess
return on the 25 assets on the fitted betas is 57%. However, it is only 14% when
we use the corresponding residual betas. Clearly, that part of the three Fama
and French betas not in the span of the consumption beta and a constant is not
very helpful in explaining the cross-section of stock returns.

Figure 3 gives a plot of the fitted average excess returns in the CCAPM
model against the fitted average excess returns in the Fama and French three-
factor model. Twelve of the points plot above the 45-degree line and 13 plot
below. Figure 4 plots the fitted average excess returns obtained using the two
models against the realized average excess return for the 25 test assets. Both
models tend to underestimate large and small realized average excess returns.
Figure 5 plots the location of the CMP and the three Fama and French factors in
the sample mean-standard deviation space. Note that the portfolio of the three
Fama and French factors that has the same average excess return as the CMP
has a higher standard deviation on the excess return. Therefore, we cannot
reject the hypothesis that the CMP is on the sample mean-variance efficient
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Compare Fitted Excess Return and Realized Excess Return
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Figure 4. Fitted average excess return versus realized average excess return: CCAPM
and Fama and French three-factor model. This figure plots the realized average excess return
of the 25 Fama-French portfolios on the horizontal axis and both the Fama and French three-factor
model fitted returns and the CCAPM model fitted returns on the vertical axis.

frontier generated by the three Fama and French factors. The patterns in these
figures are consistent with the view that both the models measure the same
pervasive risk in the 25 assets, that is, whatever is missing in one model may
be missing in the other as well.

While the two models perform about equally well in explaining the cross-
section of returns, they perform very differently when it comes to explaining
time-series variations in returns. As can be seen from Table XV, the three Fama
and French risk factors together are able to explain a large fraction of the time-
series variation in returns on the 25 test assets. The minimum time-series R?
is 86% and the maximum is 97%. In contrast, the corresponding numbers for
the CMP are 10% and 60%. The ability of the consumption CAPM to explain
a large part of the cross-sectional variation in average returns may come as
a surprise at first glance. However, note that in the Fama and French three-
factor model too the factor that explains most of the cross-sectional variation in
average returns contributes little toward explaining the time-series variation
in returns. The R? in the time-series regression of returns on the 25 portfolios
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Figure 5. Mean-standard deviation space. The hyperbola is the mean standard deviation fron-
tier of the 25 Fama-French portfolio excess returns. CMP is the consumption mimicking portfolio,
and Rm-Rf, SMB, and HML are the three Fama—French factors. P is the portfolio of Rm-Rf, SMB,
and HML that has the largest Sharpe ratio.

on the HML factor varies from a low of 0% to a high of only 17%. In contrast,
the HML factor alone explains 53% of the cross-sectional variation in average
returns on the 25 portfolios. The low time-series R? coupled with the high cross-
sectional R? for the CMP is also consistent with the equity premium puzzle. The
CMP has a high Sharpe ratio of 0.70.

When returns are measured in excess of the stock market index portfolio, the
HML factor explains anywhere from 0% to 65% of the time-series variation in
the excess returns on the 25 portfolios. In contrast, the corresponding numbers
are 0% and 27% for the CMP (not reported in the tables). The low time-series
R?s we find are consistent with the view that a substantial part of the risk
is not priced, even in a large portfolio, and also consistent with the view that
something is missing in the standard CCAPM, but for some reason the missing
factor is not important for the particular set of assets we examine in this study.
For example, suppose the representative agent’s preference belongs to the Ep-
stein and Zin (1989) class. In that case we will need another factor, the excess
return on the true market index portfolio, in addition to the consumption factor
to explain the cross-section of asset returns. The fact that consumption betas
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Table XV
Time-Series Regression vs. Cross-Sectional Regression

Panel A reports time-series regression R? for the CCAPM (consumption mimicking portfolio), the
Fama and French three-factor model, the HML factor alone, and the CAPM. Panel B reports the
cross-sectional regression results for these models.

Panel A: Time-Series Regression R%’s

CCAPM Three-Factor Model

0.10 0.27 0.27 0.35 0.36 0.91 0.96 0.96 0.95 0.97
0.13 0.26 0.40 0.45 0.46 0.94 0.94 0.92 0.94 0.95
0.16 0.37 0.45 0.47 0.50 0.96 0.93 0.92 0.93 0.92
0.14 0.31 0.43 0.49 0.53 0.92 0.86 0.91 0.87 0.89
0.33 0.27 0.20 0.54 0.60 0.92 0.91 0.85 0.93 0.90

HML CAPM

0.08 0.00 0.00 0.02 0.03 0.56 0.63 0.58 0.56 0.58
0.09 0.00 0.01 0.07 0.08 0.69 0.72 0.66 0.63 0.63
0.12 0.00 0.05 0.08 0.12 0.81 0.76 0.70 0.66 0.57
0.17 0.01 0.04 0.07 0.07 0.80 0.79 0.77 0.68 0.70
0.11 0.00 0.00 0.07 0.11 0.84 0.88 0.81 0.75 0.68

Panel B: Cross-Sectional Regression

Intercept CMP Rn SMB HML R%(adj R?)
Estimate -0.40 26.86 0.65
t-value -0.12 3.66 0.64
Shanken-¢ -0.09 2.53
Estimate 10.43 -3.26 3.12 5.83 0.80
t-value 2.66 -0.70 1.62 3.11 0.77
Shanken-¢ 2.37 -0.57 1.03 2.12
Estimate 10.24 5.23 0.53
t-value 3.41 2.70 0.51
Shanken-¢ 3.14 1.90
Estimate 11.31 —0.56 0.00
t-value 2.05 -0.09 -0.04
Shanken-¢ 2.05 -0.08

alone are able to explain the cross-section of stock returns implies that con-
sumption betas and market betas are highly correlated for our 25 test assets,
and in addition, the average value of the true market index factor betas (after
the market index factor is made orthogonal to the consumption factor) is close
to zero.

IV. Conclusion

In this paper we examine the ability of the CCAPM to explain the cross-
section of average returns on the 25 benchmark equity portfolios constructed by
Fama and French (1993). We find surprisingly strong support for the model. The
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CCAPM performs almost as well as the widely used Fama and French (1993)
three-factor model. Most of the variation in average returns can be explained by
corresponding variation in exposure to the consumption risk factor. The model
performs well for other test assets as well.

In deriving the econometric specifications for the CCAPM we assume that
investors are more likely to review their consumption—-investment plans dur-
ing the fourth quarter of every calendar year, and when the economy is in
contraction rather than when it is in expansion. We find more support for
this assumption than for the standard assumption that investors review their
consumption—investment plans at every instant in time. However, we do not
provide any direct evidence in support of this assumption. Thus, the exceptional
performance of the CCAPM using the fourth quarter consumption measure re-
mains a mystery to be solved by future research.

While the consumption-based model is able to explain the cross-section of
average return on stocks surprisingly well, we also find evidence indicating
that the model specifications used in our empirical study miss some important
aspects of reality. First, the implied market risk premium for bearing consump-
tion risk is rather high. Second, following Jagannathan and Wang (1998), when
the book-to-market ratio is introduced as an additional variable in the CSRs, its
slope coefficient is significantly different from zero, indicating model misspeci-
fication. This suggests that it would be possible to construct a set of interesting
test assets that pose a challenge to the consumption-based model by following
the methods in Daniel and Titman (1997). Differential taxation of dividends and
capital gains could explain some of the cross-sectional variation in historical
average returns across stocks not explained by the consumption model, espe-
cially along the value—growth dimension, since a larger part of the historical
average return for a typical value stock is in the form of dividends.

While the CCAPM explains the cross-section of stock returns almost as well
as the Fama and French three-factor model, it is not a substitute for the latter.
Since our specification requires the use of annual data, very long time series
of data are required for estimating consumption betas accurately, which limits
the CCAPM’s applicability. In contrast, betas with respect to factors that are
returns on traded assets can be estimated accurately using relatively short
time series of high-frequency data. However, the limitation of models that use
such factors is that it is difficult to interpret what risk they are representing,
and why they are systematic and not diversifiable. Our findings support the
view that the three risk factors identified by Fama and French (1993) represent
consumption risk, that is, the risk that macroeconomic events may unfavorably
affect consumption choices.

Appendix A: Linear Consumption Factor Model
The Euler equation holds for any asset i and any time interval [¢, ¢ + j]:

E, [Rm ; (Mﬂ =0. (A1)

u'(cy)
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Taking the unconditional expectation and rewriting the expectation of the
product in terms of covariances, we obtain

Siu(cys p]
u'(ce)

8 u' ey j)

E[Ri,t+j]E [ = —COoV [—u';-(—ct—)—', Ri,t+j:| . (A2)

By a first-order approximation, we then have

wlcrj)  uwle) +u"(ce)ery —cr)

wie) ()
—1- (_Ctu"(ct)> (ctrj —ct) (A3)
u'(ct) Ct
=1- )’t(gc,t+j -1,
where y; = — QuL"(/c(f—)‘) is the relative risk-aversion coefficient, which is assumed to

be a constant y, and g.sy; = 5%1 indicates consumption growth. Substituting
(A3) into (A2) and reorganizing, we get

yvar(gesj)  covigessj, Ritejl

E[R; ;] = 1= E(gorr; -1 var(gers) (A4)
Let
e = y - var(ge4;) By = covlge, e+, Ri,t“]‘
1-yE(ges+j — 1 var(ges))
We then have
E[R;yj] = AejBicj- (A5)

Appendix B: A Model with Infrequent Adjustment
of Consumption and Investment Plans

Consider an arbitrary point in time, ¢. We assume that some investors review
their consumption and portfolio holdings decisions simultaneously at that point
in time while others do not. Without loss of generality, denote those who review
their decisions simultaneously as type 1 investors and the others as type 2 in-
vestors. The first-order conditions for the lifetime expected utility maximization
problem faced by type 1 investors at time ¢ give

E[Ris (1~ y(gcl,t+j - 1))] =0, (B1)
where g!

et indicates the type 1 investor’s consumption growth from ¢ to
t+J,Ri..; is the excess return of asset i from ¢ to ¢ +j, and E[.] denotes the
unconditional expectation operator.
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For type 2 investors who do not make consumption—investment decisions at
time ¢, equation (B1) does not hold. Therefore,

E[Risy;(1-v(g2, ;- 1) =6 (B2)

Let w; denote the fraction of the investors who are of type 1, and g:t 4, de-
note the aggregate consumption growth from ¢ to ¢ + j, that is, to a first-order
approximation, g, = wegl, i+ (1 —w)g?, . Then,

E[Risj(1-v(8sy; - 1))]
=E[Rirsj(1-v(8essj — )]+ ElyQ —wi(g.syj — 8214 ;) Rissj]
=y~ w)E[(ge1s; — 82erj) Risri]s (B3)

since E[R; ;.;(1 — y(g(‘;’t +; — )] = 0 from equation (B1).
Rewriting the left side of the above equation and equating it to the right side
gives

COV[(I - V(gétﬂ' - 1), Ri,t+j] + E[l - V(gétﬂ' - 1)]E[Ri,t+j]
= v~ w)E[(8yy) — 8205 Rites] BY)
By rearranging terms, we get

vy -w)E[(gl,,; — 82, )Rits;]  veov[(gl,, —1), Rissj]

E[R; ;] =
v l_yE[gétJrj - 1] l'VE[géHj _1]
(B5)
Subtracting equation (B2) from (B1) gives
E[(gcl,tﬂ - gg,t+j)Ri,t+J'] = €it. (B6)
By combining the above equation with equation (B5) we get
E[Risij] = eir + M, (B7)
where
(1 —we)y
& = € (B8)
T1- VE[géHj - 1] '
A
var ;
)\,t — Y [gj,t-{-_]] (B9)
1- yE[gc,t+j - ]‘]
cov[gh . Riii
;2 — [gc,t-l-]A vt+1] (B].O)
var(gz,, ;]
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If all investors are type 1 investors at time ¢, that is, if all investors make
consumption and investment decisions at time ¢, then w; = 1. In that case the
following CCAPM holds for aggregation consumption:

E[R;syj] = M2 (B11)

Suppose some investors do not adjust their consumption at time ¢, that is,
0 < w; < 1. We have

E[R ;11 =& + MBl + (i — 8, (B12)

where ; is the average ¢;; across i. Hence, the CCAPM will only hold approxi-
mately. Note that the deviation from the CCAPM, ¢;;, will in general be larger
in magnitude when w; is smaller. We conjecture that wg;, wg2, and wgs will be
strictly smaller than wgq. If that were true, we should find more evidence for
the CCAPM when consumption growth from the fourth quarter of one year to
that of the next is matched with excess returns for the corresponding period to
compute consumption betas.

REFERENCES

Abel, Andrew, 1990, Asset prices under habit formation and catching up with the Joneses, American
Economic Review 80, 38—42.

Ait-Sahalia, Yacine, Jonathan A. Parker, and Motohiro Yogo, 2004, Luxury goods and the equity
premium, Journal of Finance 59, 2959-3004.

Bansal, Ravi, Robert Dittmar, and Christian Lundblad, 2005, Consumption, dividends, and the
cross-section of equity returns, Journal of Finance 60, 1639-1672.

Bansal, Ravi, and Amir Yaron, 2004, Risks for the long run: A potential resolution of asset pricing
puzzles, Journal of Finance 59, 1481-1509.

Berk, Jonathan, 1995, A critique of size-related anomalies, Review of Financial Studies 8, 275-286.

Black, Fischer, Michael Jensen, and Myron Scholes, 1972, The capital asset pricing model: Some
empirical tests, in M.C. Jensen, ed.: Studies in the Theory of Capital Markets (Praeger, New
York), pp.79-121.

Bouman, Sven, and Ben Jacobsen, 2002, The Halloween indicator, “Sell in May and go away”:
Another puzzle, American Economic Review 92, 1618-1635.

Braun, Anton, and Charles Evans, 1995, Seasonality and equilibrium business cycle theories,
Journal of Economic Dynamics and Control 19, 503-531.

Breeden, Douglas, 1979, An intertemporal asset pricing model with stochastic consumption and
investment opportunities, Journal of Financial Economics 7, 265-296.

Breeden, Douglas, Michael Gibbons, and Robert Litzenberger, 1989, Empirical tests of the
consumption-oriented CAPM, Journal of Finance 44, 231-262.

Campbell, John, 1993, Intertemporal asset pricing without consumption data, American Economic
Review 83, 487-512.

Campbell, John, and John Cochrane, 1999, By force of habit: A consumption-based explanation of
aggregate stock market behavior, Journal of Political Economy 107, 205-251.

Chamberlain, Gary, and Michael Rothschild, 1983, Arbitrage, factor structure, and mean-variance
analysis on large asset markets, Econometrica 51, 1281-1304.

Chetty, Raj, and Adam Szeidl, 2005, Consumption commitments: Neoclassical foundations for habit
formation, Working paper, University of California at Berkeley.

Cochrane, John H., 2000, Asset Pricing, (Princeton University Press, Princeton, New Jersey).

Connor, Gregory, 1984, A unified beta pricing theory, Journal of Economic Theory 34, 13-31.

This content downloaded on Wed, 2 Jan 2013 14:55:33 PM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

1660 The Journal of Finance

Connor, Gregory, and Robert A. Korajczyk, 1986, Performance measurement with the arbitrage
pricing theory: A new framework for analysis, Journal of Financial Economics 15, 373—
394.

Constantinides, George, 1990, Habit formation: A resolution of the equity premium puzzle, Journal
of Political Economy 98, 519-543.

Constantinides, George, and Darrell Duffie, 1996, Asset pricing with heterogeneous consumers,
Journal of Political Economy 104, 219-240.

Da, Zhi, 2004, Firm characteristic, excess return factor and expected return, Working paper, North-
western University.

Daniel, Kent, and David Marshall, 1997, Equity premium and risk-free rate puzzles at long hori-
zons, Macroeconomic Dynamics 1, 452-484.

Daniel, Kent, and Sheridan Titman, 1997, Evidence on the characteristics of cross-sectional vari-
ation in stock returns, Journal of Finance 52, 1-34.

Daniel, Kent, and Sheridan Titman, 2005, Testing factor model explanations of market anomalies,
Working paper, Northwestern University.

Epstein, Larry G., and Stanley E. Zin, 1989, Substitution, risk aversion and the temporal behavior
of asset returns, Journal of Political Economy 99, 263-286.

Fama, Eugene, and Kenneth French, 1993, Common risk factors in the return on bonds and stocks,
Journal of Financial Economics 33, 3-56.

Fama, Eugene, and James MacBeth, 1973, Risk, return, and equilibrium: Empirical tests, Journal
of Political Economy 71, 607-636.

Ferson, Wayne, and Campbell Harvey, 1992, Seasonality and consumption-based asset pricing,
Journal of Finance 47, 511-552.

Gabaix, Xavier, and David Laibson, 2001, The 6D bias and the equity-premium puzzle, The NBER
Macroeconomics Annual, edited by Ben Bernanke and Kenneth Rogoff, The MIT Press, Cam-
bridge, Massachusetts.

Geweke, John, and Kenneth Singleton, 1981, Latent variable models for time series: A frequency
domain approach with an application to the permanent income hypothesis, Journal of Econo-
metrics 17, 287-304.

Gibbons, Michael, Stephen Ross, and Jay Shanken, 1989, A test of the efficiency of a given portfolio,
Econometrica 57, 1121-1152.

Grossman, Sanford, and Guy Laroque, 1990, Asset pricing and optimal portfolio choice in the
presence of illiquid durable consumption goods, Econometrica 58, 25-51.

Grossman, Sanford, Angelo Melino, and Robert Shiller, 1987, Estimating the continuous time
consumption based asset pricing model, Journal of Business and Economic Statistics 5, 315~
327.

Hansen, Lars Peter, 1982, Large sample properties of generalized method of moments estimators,
Econometrica 50, 1029-1054.

Hansen, Lars, John Heaton, and Nan Li, 2005, Consumption strikes back? Measuring long-run
risk, Working paper, University of Chicago.

Hansen, Lars, and Ravi Jagannathan, 1997, Assessing specification errors in stochastic discount
factor models, Journal of Finance 52, 557-590.

Hansen, Lars, and Kenneth Singleton, 1982, Generalized instrumental variables estimation of
nonlinear rational expectations models, Econometrica 55, 1269-1286.

Hansen, Lars, and Kenneth Singleton, 1983, Stochastic consumption, risk aversion, and the tem-
poral behavior of asset returns, Journal of Political Economy 91, 249-268.

Heaton, John, 1995, An empirical investigation of asset pricing with temporally dependent prefer-
ence specifications, Econometrica 63, 681-717.

Heaton, John, and Deborah Lucas, 2000, Portfolio choice and asset prices: The importance of en-
trepreneurial risk, Journal of Finance 55, 1163-1198.

Jagannathan, Ravi, Keiichi Kubota, and Hitoshi Takehara, 1998, Relationship between labor-
income risk and average return: Empirical evidence from the Japanese stock market, Journal
of Business 71, 319-347.

Jagannathan, Ravi, and Zhenyu Wang, 1996, The conditional CAPM and the cross-section of ex-
pected returns, Journal of Finance 51, 3-53.

This content downloaded on Wed, 2 Jan 2013 14:55:33 PM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

Cross-Section of Stock Returns 1661

Jagannathan, Ravi, and Zhenyu Wang, 1998, An asymptotic theory for estimating beta-pricing
models using cross-sectional regression, Journal of Finance 57, 1285-1309.

Kan, Raymond, and Chu Zhang, 1999a, GMM tests of stochastic discount factor models with useless
factors, Journal of Financial Economics 54, 103-127.

Kan, Raymond, and Chu Zhang, 1999b, Two-pass tests of asset pricing models with useless factors,
Journal of Finance 54, 203-235.

Kandel, Shmuel, and Robert F. Stambaugh, 1990, Expectations and volatility of consumption and
asset returns, Review of Financial Studies 3, 207-232.

Keim, Donald, 1983, Size-related anomalies and stock market seasonality, Journal of Financial
Economics 12, 12-32.

Lettau, Martin, and Sydney Ludvigson, 2001, Resurrecting the (C)CAPM: A cross-sectional test
when risk premia are time-varying, Journal of Political Economy 109, 1238-1287.

Lettau, Martin, and Sydney Ludvigson, 2005, Euler equation errors, Working paper, New York
University.

Lucas, Robert, 1978, Asset prices in an exchange economy, Econometrica 46, 1429-1445.

Lynch, Anthony, 1996, Decision frequency and synchronization across agents: Implications for
aggregate consumption and equity return, Journal of Finance 51, 1479-1497.

Malloy, Christopher, Tobias Moskowitz, and Annette Wissing-Jorgensen, 2005, Human capital risk,
stockholder consumption, and asset returns, Working Paper, Northwestern University.

Mankiw, Gregory, and Matthew Shapiro, 1986, Risk and return: Consumption versus market beta,
Review of Economics and Statistics 68, 452-459.

Marshall, David, and Nayan G. Parekh, 1999, Can costs of consumption adjustment explain asset
pricing puzzles? Journal of Finance 54, 623-654.

Merton, Robert, 1973, An intertemporal capital asset pricing model, Econometrica 41, 867-887.

Miron, Jeffrey, and Joseph Beaulieu, 1996, What have macroeconomists learned about business
cycles from the study of seasonal cycles? Review of Economics and Statistics 78, 54—66.

Parker, Jonathan, and Christian Julliard, 2005, Consumption risk and the cross-section of expected
returns, Journal of Political Economy 113, 185-222.

Piazzesi, Monika, 2001, Comment on Gabaix and Laibson, “The 6D bias and the equity-premium
puzzle,” The NBER Macroeconomics Annual, edited by Ben Bernanke and Kenneth Rogoff,
The MIT Press, Cambridge, Massachusetts.

Reinganum, Marc, 1983, The anomalous stock market behavior of small firms in January: Empirical
tests for tax-loss selling effects, Journal of Financial Economics 12, 89-104.

Roll, Richard, 1983, Vas ist das? The turn of the year effect and the return premia of small firms,
Journal of Portfolio Management 9, 18-28.

Ross, Stephen, 1976, The arbitrage theory of capital pricing, Journal of Economic Theory 13, 341—
360.

Rubinstein, Mark, 1976, The valuation of uncertain income streams and the pricing of options, Bell
Journal of Economics and Management Science 7, 407-425.

Shanken, Jay, and Guofu Zhou, 2007, Estimating and testing beta pricing models: Alternative
methods and their performance in simulations, Journal of Financial Economics 84, 40-86.

Sundaresan, Suresh, 1989, Intertemporal dependent preferences and the volatility of consumption
and wealth, Review of Financial Studies 2, 73—-88.

Yogo, Motohiro, 2006, A consumption-based explanation of expected stock returns, Journal of Fi-
nance 61, 539-580.

This content downloaded on Wed, 2 Jan 2013 14:55:33 PM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. 1623
	p. 1624
	p. 1625
	p. 1626
	p. 1627
	p. 1628
	p. 1629
	p. 1630
	p. 1631
	p. 1632
	p. 1633
	p. 1634
	p. 1635
	p. 1636
	p. 1637
	p. 1638
	p. 1639
	p. 1640
	p. 1641
	p. 1642
	p. 1643
	p. 1644
	p. 1645
	p. 1646
	p. 1647
	p. 1648
	p. 1649
	p. 1650
	p. 1651
	p. 1652
	p. 1653
	p. 1654
	p. 1655
	p. 1656
	p. 1657
	p. 1658
	p. 1659
	p. 1660
	p. 1661

	Issue Table of Contents
	The Journal of Finance, Vol. 62, No. 4 (Aug., 2007), pp. i-vii+1529-2060
	Front Matter [pp. i-1788]
	Presidential Address: Issuers, Underwriter Syndicates, and Aftermarket Transparency [pp. 1529-1550]
	Pay Me Later: Inside Debt and Its Role in Managerial Compensation [pp. 1551-1588]
	Working Orders in Limit Order Markets and Floor Exchanges [pp. 1589-1621]
	Lazy Investors, Discretionary Consumption, and the Cross-Section of Stock Returns [pp. 1623-1661]
	Equilibrium Exhaustible Resource Price Dynamics [pp. 1663-1703]
	How Costly Is External Financing? Evidence from a Structural Estimation [pp. 1705-1745]
	Do Tests of Capital Structure Theory Mean What They Say? [pp. 1747-1787]
	Corporate Governance and Firm Value: The Impact of the 2002 Governance Rules [pp. 1789-1825]
	The Takeover Deterrent Effect of Open Market Share Repurchases [pp. 1827-1850]
	Corporate Governance and Acquirer Returns [pp. 1851-1889]
	Incentive Effects of Stock and Option Holdings of Target and Acquirer CEOs [pp. 1891-1933]
	Executive Financial Incentives and Payout Policy: Firm Responses to the 2003 Dividend Tax Cut [pp. 1935-1965]
	Sports Sentiment and Stock Returns [pp. 1967-1998]
	Rational Inattention and Portfolio Selection [pp. 1999-2040]
	Reports of the American Finance Association
	Report of the Editor of the Journal of Finance for the Year 2006 [pp. 2041-2052]
	Minutes of the Annual Membership Meeting [pp. 2053-2054]
	Report of the Executive Secretary and Treasurer [pp. 2055-2056]

	Back Matter [pp. 1826-2060]



