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Abstract

Much recent work emphasizes the joint nature of the consumption
decision and the portfolio allocation decision. In this paper, we compare
two formulations of the Capital Asset Pricing Model. The traditional CAPM
suggests that the appropriate measure of an assget's risk is the covariance
of the asset's return with the market return. The consumption CAPM, on the
other hand, implies that a better measure of risk is the covariance with
aggregate consumption growth. We examine a cross-section of L46L stocks and
find that the beta measured with respect to a stock market index
outperforms the beta measured with respect to consumption growth.
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I. Introduction

The link between asset markets and product markets 1s central to a
variety of macroeconomic models. In IS-LM models, such as those
discussed by Tobin [1980,1982] and Blanchard [1981], asset prices affect
wealth and thus aggregate demand. In models based upon intertemporal
substitution, such as the one Lucas [1978] considers, asset prices
adjust to equate desired expenditure with the endowment of the econormy.
The important role given to the stock market in these very different
models is not surprising. As Fischer and Merton [1984] document, there
is a close empirical connection between stock market movements and the
subsequent behavior of the economy.

Recent work by Breeden {1979], Grossman and Shiller [1981,1982],
and others emphasizes the Joint nature of the consumption decision and
the portfolio allocation decision.l This integration is natural, since
the economic agents who make consumption decisions are also deciding
how to allocate thelr savings among the various assets in the economy.
The implied model, which is often called the "consumption CAPM,"
provides an intuitive and empirically tractable framework for examining
the interaction between asset returns and the macroeconomy.

The purposé of this paper is to compare the consumption CAPM to

the traditional Capital Asset Pricing Model. Both versions of the CAPM

1See also Campbell [1984], Hall [1982], Hansen and Singleton
{19831, Mankiw [1981,1983], Mankiw, Rotemberg and Summers [1982],
Runkle [1982], Shapiro [1984], Shiller [1982], and Summers [1982].
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relate the expected return on an asset to its systematic risk.
Traditional tesis of the CAPM use the covariance with a stock market
index to measure systematic risk. The consumption CAPM, however,
suggests that a better measure of systematic risk is the covariance
with aggregate consumption.

Tests of the traditional CAPM produce mixed results, Fama and
MacBeth [1973], for example, examine the returns on a cross-section of
stocks and conclude that the data confirm the theory. Other
researchers, such as Douglas [1969], Miller and Scholes [1972], Levy
[1978], and Gibbons [1982],‘report evidence contradicting the model.
One possible obJection to these cross-sectional tests is that the true
market portfolio is much larger than the one used in practice. Most
studies use a stock market index as the markep portfolio. In the
theoretical model, however, the market portfolio ineludes all assets:
bonds, land, residential structures and, most important, human capital.
It is possible that any empirical failure of the theory is attributable
to the exclusion of many relevant assets from the market portfolio.

The inability to measure the market portfeolio is a major obstacle
for both testing and using the traditional CAPM. Roll [1977] concludes
that, because of this problem, the CAPM is untestable. Acceptance of
Roll's nihilistic conclusion would render the CAPM useless as a
positive theory of how investors do behave. Moreover, since practical
applications of the CAPM typically regquire knowing the market

portfolio, it would also diminish the usefulness of the CAPM as a
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normative theory of how investors shoculd behave. Thus, empirical
application of the model requires identification of the market
portfolio.

The consumption CAPM may offer a solution to this problem.

This version of the CAPM relates the expected return on an asset to the
covariance of its return with the growth in consumption (its
consumption beta). Intuitively, the growth in consumption iz the
return on all assets; only risk correlated with consumption risk should
be rewarded, Thu%, our ability to measure consumption can potentially
circumvent the problem of explicitly identifying the market portfolio.2
Moreover, Grossman and Shiller [1982] show that the consumption beta
can be a valid measure of risk even in the presence of non-traded
assets.

In this paper we examine whether the consumption CAPM provides a
more empirically useful framework for understanding cross-sectional
stock returns. We address two questions. ¥First, do high consumption
beta stocks earn a higher return? Second, does the consumption CAPM
outperform the traditional CAPM in explaining the cross-section of
stock returns? By considering these questions, we hope %o learn
whether the traditional CAPM or the consumption CAPM is more consistent
with the data.

Our study of the consumption CAPM parallels previous studies of

2An alternative approach to this problem is taken by Stambaugh
[1982], who attempts to measure the market return explieitly by
including a broad range of assets. Such explicit measurement of the
market return, however, does not easily permit including the return to
human capital, which appears the primary source of risk for a typical
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the traditional CAPM. Thus we can directly compare the two models.
While some recent work reports rejections of the consumption CAPM, we
believe the empirical usefulness of the model is not fully settled.
Hansen and Singleton [1983], for example, report that the
over-identifying restrictions implied by the consumption CAPM are
overwhelmingly rejected. It is difficult, however, to Judge the
economic significance of this finding. 1In particular, it is possible
that in economic terms the model is approximately true, but the strict
tests of over-identification fail (Fisher [1961]). It is therefore
essential to construct a test that nests an alternative hypothesis
motivated by economic theory. Specifically, in our formulation, it is
possible to tell from the results whether the consumption CAPM is more
or less consistent with the data than is the traditional CAPM.

Our examination of cross-sectional stock returns provides little
support for the consumption CAPM. We find that the beta measured with
regpect to a stock index outperforms the beta measured with respect to
consumption growth. In particular, when we regress return on both the

market beta and the consumption beta, the coefficient on the consump-

person. Even though the aggregate "dividend" to human capital (labor
income) can be measured, the capital gain or loss reflecting changes in
expected returns cannot. The use of the consumption CAPM cbviates the
need for such measurement. Moreover, using the consumption CAPM allows
us to avoid other issues involving the definition of wealth. For
example, we need not decide whether government bonds are net wealth
(Barro [1974]1), as consumers have already made that decision implicit
in their optimal plans.
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tion beta is statistically insignificant and very small while the coef-
ficient on the market beta is statistically significant and
comparatively large. We conclude that the consumption CAPM is not a
more empirically useful model for explaining cross-sectional wvariation
in stock returns.

Section IT presents the theoretical framework for the tests.
Section IIT describes the data, while Section IV discusses some issues
concerning estimation. Section V presents the empirical results.
Section VI discusses the results and suggests some possible explana-

tions.

II. Theory

In this section, we present the two formulations of the Capital
Asset Pricing Model. We first briefly'review the traditional CAPM. We

then discuss the consumption CAPM,

A. The Traditional CAPM

The traditional CAPM is a static model of portfolio allocation
under uncertainty and risk aversion. As Brealy and Myers [1981], Fama
[1976], and other textbooks show, the model relates the return Ry on

asset 1 to the risk-free return Ry and the market return By. The

relation is
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(1) ERy = Rp + (ERy - Rp)Byy

where E denotes the expectation operator, and

(2} BMs = Cov{Ri, BM)/Var(Ry).

The term 8yi is a measure of the systematic risk of asset i. For an
asset with a certain real return, Byj; = 0. For the market portfolio,
BMi = 1. 1In general, Byiy can take any positive or negative value.

To test the model, we write equation (1) as

(3) By = ag + arfus + uy
where ag = Rp,
a] = ERy - Rp,
Rj = the realized return on asset i over our sample, and

uj = the expectational error Ry - ERj.

The model thus relates the return on asset i to its systematic
risk Bpmie.

If the Byy for each stock were directly observable, we could run
the regression (3) on a cross-section of stocks. The Bmi, however,
are not observable. In practice, we use the sample estimates., That
is, for each stock i, we use the time series of returns Ri¢ and Ry to

estimate fyi. We then use the estimated Byy as the variable in
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equation (3). We discuss the problem of sampling error in Byj below.

B, The Consumption CAPM

Much recent work in finance stresses the Jjoint nature of the
consumption decision and the investment decision. Empiriecal studies,
which typically concentrate on the time series properties of consumer
spending and asset returns, do not provide a clear verdict as to
whether the consumption CAPM is consistent with the data.3 Few studies
examine returns on a large cross-section of a,ssets.h In this section
we briefly review the model and discuss its implications for
cross-sectional stock returns.

Consider the optimization problem facing the representative
consumer. Each period he chooses a level of consumption and an
allocation of his portfolic among various assets. His goal is to

maximize the following utility function:5

-]

(6) By L (14p)=3 U(Cyeg)
5=0

where Ey = expectation conditional on information available at
time %,

35ee the papers cited in note 1.

Ycampbell [1984], Hansen and Singleton [1983], and Marsh [1983]
examine the returns of a handful of assets or portfolios. The
consumption CAPM, however, has not been subject to test on a large
cross-section of stocks, as has the traditional CAPM,

>This utility function, which is standard in the consumption CAPM
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[+ = rate of subjective time preference,
Ct+g = consumption in period t+s of a nondurable good,
U = one-period, strictly concave utility function.

Consider some asset i for which the representative consumer holds a
positive amount. Along any proposed consumption path, Cy, Ctilsees,
the consumer can consider a small feasible perturbation in Cy and Ci47.
Suppose he reduces consumption in periocd t by dCy, invests the saving
asset 1, and then consumes the return in period t+l. He increases his
period t+l consumption by dCy4+1=(1+Rjy)dCy, where Ryy is the real
return on asset i. The change in total utility {4) due to this

feasible perturbation is

(5} =U'(CyldCe + (1+p)=1(14Rit)U'{Ct+1)dCt.

At an optimum, no feasible perturbation should increase expected utility.

Hence, the change in expected utility (7) due to this marginal change

is zero. That is,

literature, entails sgeveral assumptions. In particular, consumption of
the good measured by C is additively separable from other goods,
including durables and leisure. The utility function is also
additively separable through time. Another possible problem with the
utility function 1s that it assumes aggregation across consumers is
permissable. Breeden [1979] and Grossman and Shiller [1982] show
conditions under which this aggregation can be rigorously Jjustified.
Thelr theorems, however, are strietly applicable to infintessimal
intervals in continucus time, not to the discrete intervals we
consider,
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(6) Ey [{((14R4¢)/{14+0))(U'(Ceqp)/urice))] = 1,
or Ey [(14Ry4)8¢] =1,

vhere Sy = U'(Cy+1)/U{Cy)(14p) is the marginal rate of substitution.
The first order condition {6) is the now standard relation between the
return on an agset and the marginal rate of substitution between
current and future consumption.

From (6), we wish to derive a relation between an asset's expected
return and its covariance with consumption. First note that equation
(6) also holds in unconditional expectation by the law of iterated
projections. Straightforward manipulétion of (6) next leads to the

following equivalent form:
(1) El1+Ry4] = [ES¢1-1(1-Cov(Rit,S¢))
where E denotes the unconditional expectation and Cov denoctes the
unconditional covariance.

We assume the consumer's one-~period utility funection U(.) has
constant relative risk aversion. That is,

(8) . ul{c) = cl-Af1-a

where A is the Arrow-Pratt measure of relative risk aversion. With
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this utility function, we can approximate the covariance in (7) 35:6
(9) Cov(Rit,S5¢) 2 [-A/(1+p)]|Cov(Rit,Ct+1/Ct)
We can now derive the consumption-beta relation. We combine the

relation (7) with the approximation (9) to obtain the following

equation, which parallels equation {3) in the previous section:

(10) Rj = ap + apBoy + uy

where R; is the realized return on asset i over our sample,

ap [EStl'l -1

ap = A Cov{Ryy,Cea1/Ce )/ [(1+p)ES, ]

and

(11) Bpi = Cov{Ri4.Cy41/Ce)/CovIRye,Cr41/Ct)e

As in the traditional CAPM, the model thus relates the return on asset
1 to its systematic risk Bpy. The measure of an asset's systematic

risk, however, is its covariance with consumption growth Ci41/Ct. For
an asset with a certain real return, Bcy = 0. We have normalized the

Bei's so that the Bcj for the stock market is one. In general, the

——— —

6This approximation is exact in continuous time if consumption and
stock prices follow diffusion processes. This approximation is also
accurate over quarterly intervals, since Ci41/C¢ is highly correlated
with (Ct+1/Ct)'A. For A as high as four, for example, this correlation
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consumption beta, Bpy, can take on any positive or negative wvalue.
We can easily nest the traditional CAPM and the consumptign CAPM
in one equation. In particular, we can regress the return on asset i
on its market beta and its consumption beta 4o see which measure of

risk is a better explanator of return. That is, we estimate

(12) Ry = 8ag + alﬂMi + agﬁcj_ + ug.

This regression can shed light on the empirical usefulness of the
consumption CAPM as compared to the traditional formulation.

In all of the possible regressions above-—(3}, (10) and (12)--the
constant term ap has a natural interpretation. TFor an asset that earns
a constant risk«free return, all of the risk measures are equal to
zero. Therefore, each equation implies that this risk-free asset earns
a return equal to the constant ap. (If there is no such asset, then ap
is the unconditionally expected return on a zero-beta asset.) One way
to Judge the reasonableness of the results is to examine whether the
estimated constant accords with other estimates. of the risk-free
return.

We can also easily interpret the coefficients on systematic risk
(Bys and Bci). We have normalized these risk measures so that the beta

for the stock market index is one. Therefore, since the constant ag is

exceeds 0.99.
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the real risk-free return (RF), each CAPM implies that the coefficient
on the relevant beta is the spread between the market return and the
risk-free return (ERy - Rp). When we estimate equation {12), we can
compare the coefficients a) and ap to gauge the relative success of the
twvo CAPM formulations. The traditional CAPM implies aj = ERy - Rp and

ap = 0, while the consumption CAPM implies aj = 0 and as = ERy - Rp.

JIT. Data

The cross-section of stocks, which is from the CRSP tape, includes
all those companies listed on the New York Stock Exchange continuously
during our sample period; they number 46L., We use quarterly data from
1959 to 1982 to calculate the return and covariances for each stock.
The return is from the beginning of the quarter to the beginning of the
following quarter.

The market return we use is the return (capital gain plus
dividends) on the Standard and Poor composite., The consumption measure
is real consumer expenditure per capita on non-durables and services
during the first month of the quarter. We use the comparable consumer
expenditure deflator to compute real returns for all the stocks and for
the market index. All these NIA data are seasonally adjusted.

The consumption CAPM strictly relates an asset's return hetween
two points in time to consumption growth between the same two points in
time. In practice, we observe average consumption over an interval.

Thus, we are using measured consumption during the first month of the
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quarter to proxy the consumption flow on the first day of the quarter.
Since we examine quarterly returns, this approximation is probably
accurate. That is, consumption growth between January (average) and
April (average) is highly correlated with consumptlion growth between
January 1 and April 1. The time-aggregation problem would, however,
become more severe 1f we examined monthly returns.

Although data choices are always partly arbitrary, we can ensure
that our results are somewhat robust by trying other comparable data.
Although we do not report the results below, we have tried using annual
rather than quarterly return data. The results were largely the
same as those we report. We have also tried using alternative measures
of consumption--in particular, expenditure on nondurables (i.e., not
including services) and expenditure on food {an item that is most
clearly non-durable). These alternative consumption measures produce
results even less favorable to the consumption CAPM than those we

report below.

IV, Estimation

There are at least two potential problems when estimating
equations such as those we consider. The first issue concerns the
assumption regarding the variance-covariance matrix of the residuals.

The second issue involves the measurement of risk.
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A. The Variance-Covariance Matrix

Previous studies that examine the relation between risk and
return, such as Douglas [1969], Miller and Scholes [1972] and Fama and
MacBeth [19731, and Levy !1978], use ordinary least squares to estimate
equations such as (3). Although the coefficient estimates are con-
sistent under very general assumptions,.the estimates are efficient and
the computed standard errors are correct only if the variance-
covariance matrix of the residuals is spherical. That is, implicit in
the CLS standard errors is the assumption that the returns of all
stocks have the same own variance and do not covary together at all.

One simple improvement upon the use of ordinary least squares is
to allow for heteroskadasticity across stocks. In partieular, we can
assume that the variance-covariance matrix is diagonal with elements
proportional to Y3, where Yy is defined as Var(Ry¢)/Var(Rys). This
straightforward application of weighted least squares (WLS) is likely
to produce more efficient estimates and more reliable standard errors
than CLS.

Even this assumption regarding the variance-covariance matrix,
however, is not fully satisfactory, because stock returns do covary.
Unfortunately, finding a tractable alternative is difficult. We do not
have enocugh data to estimate freely a L6L by L6l variance-covariance

matrix.T Some parameterization of the matrix is necessary if we are to

TThis problem is inherent in many tests of the CAPM. Gibbons
[1982], for example, freely estimates such a variance-covariance matrix
by restricting the number of assets he considers.
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estimate using generalized least squares. One simple parameterization
is to assume a macroeconomic shock v, which affects stock i with some
factor ki, and a stock-specific shock nj, which is uncorrelated across

stocks.0 That is,

{15) uj = kyv + ny

where Cov(ni,ny) = 0 if i # j and Cov(v,ny) = O.
Under this assumption, we can show that ki = By and that Euiuj is pro-
portional to Y4 if i = j and to BMifmy if 1 # 3.9 In Section V below,
we compare the results using ordinary least squares and weighted least
squares to those using generalized least squares with this parameteri-
zation of the variance-covariance matrix.10

The estimates under alternative assumptions regarding the

variance-covariance matrix provide a statistical test of model specifi-

o

Bour cross-section tests should not be confused with time-series,
factor-analytic approaches to asset pricing. We are assuming here a
one-factor model of returns. It is important to note, however, that
neither the validity of the underlying theory nor the congistency of
the estimates depends on this one«factor model. For purposes of
statistical efficiency and inference, this parameterization appears
better than the zero-factor model assumed by others.

9This result is demonstrated by noting that, since the return on
the market portfolio is a weighted average of individual stock returns,
the (demeaned) market return is a weighted average of the uj. Since
each stock is a small part of the market portfolio, the Ni average to
zero, Without loss of generality, we can now normalize the ki 50 that
the (demeaned) market return is v.

10Inversion of this 46h by 464 matrix may at first seem
compuationally difficult. This matrix, however, can be written as
D + VW', where D is a diagonal matrix and V is a vector. Its inverse
is D-1 - D~lyv'D=1/(V'D-1v), See Rao [1973, p.33].
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cation., Under the null hypothesis that the model is correctly spe-
cified, both OLS and GLS produce consistent estimates, although only

GLS is efficient. If the model is mis-specified, however, then the

estimates generally do not converge in probability. Following

procedures similar to those suggested by Hausman [1978] and White

(1980], we can thus formally test the model specification.ll

B. Messurement of Risk

The second issue concerns the estimates of the risk measures By
and Bci. The simplest approach is to use the sample estimates.
Tmplicit in this approach is the assumption that the sample covariances
are good measures of the covariances of the sublective distribution of
the representative investor. This assumption appears a useful starting
point for exploring the consistency of the data with the twe models.

One possible source of measurement error would seem to be the
error in measuring aggregate consumption. Measurement error in con-
sumption, however, need not lead to measurement error in the consump-
tion betas. If the measurement error in consumption is classical
errors-in-variables, then our estimated consumption betas are con-
sistent. We define the consumption beta as a ratio of two regression

coefficients and both coefficients are biased equally.12 Put dif-

llThe test statistic is

(aors - agrg)'(Vlagrs) - Vlagps))l(agrs - agrs).
For this test, V{apyg) is calculated taking into account the structure
on the variance-covariance matrix of the residuals given in (15).
This test statistic is distributed as chi-squared with degrees of

freedom equal to the dimension of a.

1210 particular, Bpy is the ratio of the coefficient from regressing
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Terently, one can view our estimates of Bpj as instrumental variables
estimates, where the return on the stock market is used as an instru-
ment for aggregate consumption growth. Thus, the fact that the con-
sumption data suffers from errors-in-variables does not preclude
consistent estimation of the consumption betas.

Ancther potential errors-in-variables problem is that the
estimates of both betas include sampling error. To examine whether our
results are attributable to this sort of measurement error, we follow
an instrumental variables procedure. We divide the sample of T
observations per stock into the T/2 odd quarters and the T/2 even
quarters. For each subsample, we compute the two betas. We then
regress the odd quarter return on the odd quarter beta using the even
quarter beta as an instrumental variable., Alternatively, we can
reverse the procedure. The sampling error in the odd sample is
uncorrelated with the sampling error in the even sample if stock
returns and consumption changes are serially independent, an assumption
approximately consistent with the data {Fama [1976], Hall [1978]).

This procedure can thus produce consistent estimates despite sampling
error in the betas. Below we compare the results using this
instrumental variable procedure to those using the sample estimates of

the betas without instrumenting.

Rit on ct+l/Ct and the coefficient from regressing Rue on‘Ct+1/Ct. The
bias in both coefficents depends on the signal to noise ratio in
consumption growth and enters multiplicatively.
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V. Results

For each of our L6L stocks, we compute its meanrreturn over our
sample and the two risk measures: its market beta (Byi) and its consump-
tion beta (Bpji). We also compute its normalized own variance of return
{Yi{). Table 1 contains some sample statistics. Note that all the
various risk measures are positively correlated. That is, stocks that
are risky according to one concept of risk tend to be risky according
to the other concepts as well. The risk measures are not, however,
very highly correlated., Thus, we expect to be able to discern the

empirical usefulness of the alternative measures,l3

A. Do High Market Beta Stocks Earn Higher Returns?

A primary implication of any version of the CAPM is that assets
with high systematic risk earn high average return. We therefore begin
our exploration of the cross-section by examining whether this positive

association holds true. The regressions in Table 2 demonstrate that

137vo other sample statistics are of interest. First, the time-
series correlation between quarterly consumption growth and the stock
market return is 0.29. It is therefore not surprising that the two
betas have a cross-sectional correlation of only 0.58.

Second, the time-series covarlance between consumption growth and

the market return is 0.000125. The consumption CAPM (equation 10)
implies that if the risk-free return equals the rate of sublective time
preference, then the equity premium (ERy - Rp) equals the product of
this covariance and the coefficient of relative risk aversion (A). An
annual equity premium of about six percent implies A is over 100.
Mehra and Prescott [1983] point out that unless one is ready to accept
extreme degrees of risk aversion, the high equity premium is indeed
puzzling.
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the traditional CAPM passes this first test.lLl Under all estimation
procedures, there 1s a positive relation between a stock's return and
its market beta. The estimated constant, which should be the risk-free
return, is always insignificantly different from one or from zero.1>
The slope coefficient, which should be the spread between the market
return and the risk-free return, is always positive, significant, and
of reasconable size, These results are thus broadly consistent with the

theory.

B. Do High Consumption Beta Stocks Earn Higher Returns?

We next examine the empirical relation between return and consump-
tion beta. In Table 3, we report results analogous to those in Table 2
for the consumption-based model. The results here are less supportive
of the theory. When we estimate using GLS, the coefficient on the con-
sumption beta is insignificant. When we use OLS or WLS, the constant
term in the regressions in Table 3 is higher than the theory suggests
it would be. Remember that the constant ag is the implied risk-free
return, Regression (2b) implies a high risk-free real return of four
percent, When we estimate using our instrumental variables procedure,
the consumption beta has a negative sign, although with a very large

standard error. Unlike the results for the traditional CAPM, the

14411 the coefficients and standard errors have been multiplied by
40O and can therefore be interpreted as annual percentages.

15Fama [1975] reports an annual risk-free real return of about one
percent for the pericd between 1953 and 1971. Mehra and Prescott [1983]
report a real risk-free return of 0.75 percent for the period between
1889 and 1978. These estimates are based upon examination of the
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results here provide no support for the theory.

The formal specification test rejects both formulations éf the
CAPM at very high levels of significance (< .001). This finding means
that the coefficient estimates change "too mich" under the alternative
assumptions regarding the variance-convariance matrix. The point
estimates for the regressions in Table 2, however, appear far more
stable than those for the regressions in Table 3. That is, the
estimates using the market beta appear less sensitive to the
variance-covariance matrix than do the estimates using the consumption
beta. Although both models are formally rejected, this observation
suggests that the traditional CAPM is more consistent with the data

than is the consumption CAPM.

C. Which Beta is More Related to Returns?

Since a stock market index excludes many assets that are in the
"true" market portfolio, we would expect a priori that measured
consumption is a better proxy for the market portfolio than is a stock
market index. That is, theoretical considerations suggest that a
consumption beta is a better measure of systematic risk than is a beta
measured using a stock mérket index. We now examine more directly

whether the data support this presumption.

returns on Treasury bills and other assets with little risk and are not
based upon a particular asset pricing model.
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The regressions in Table b compare the consumption beta and the

more common market beta. The results do net at all support the
consumption CAPM. The coefficient on the market beta is always far
larger and far more significant than is the coefficient on the
consumption beta. Many of our estimation strategies, in fact, produce
a negative coefficient on the consumption beta. The market rewards
systematic risk with higher return, but the relevant measure of
systematic risk appears to be the market beta rather than the

consumption beta.16

VI. Conclusion

The data we examine in the paper provide no support for
consumption CAPM as compared to the traditional formulation.l A stock's
market beta contains much more information on its return than does its
consumption beta. Since the consumption CAPM appears preferable g
priori on theoretical grounds, the empirical superiority of the
traditional CAPM is indeed a conundrum.

Our results are predicated on the existence of a stable utility
function for the representative consumer. As Garber and King [1983]
point out, this assumption is often critical for identification in FEuler
equation estimation. The same is true here. The consumption CAPM may

perform poorly because shocks to preferences are an important

16Following Douglas {1969], Miller and Scholes [1972] and Levy
[1978], we tried ineluding the stoeck's own variance of return as a
measure of risk. As previous authors, we find that it has a
statistically significant coefficient, although the size of the
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determinant of consumer spending. Indeed, Hall [1984] argues that such
taste shocks may be a central driving force of the business ecycle.

Even if the utility function of the representative consumer is
gtable, our results may be attributable to a misspecification of that
utility function. The utility function may not be additively separable
among non-durables, durables and leisure, as we implicitly assume, 17
Alternatively, ad}ustment costs in consumption mey be important, or the
goods called non-durable may be in fact largely durable.

It 1s possible that the consumption CAPM performs poorly because
many consumers do not actively take part in the stock market. For
whatever reagon--transaction costs, ignecrance, general distrust of
corporations, or liquidity constraints—--many individuals held ne stock
at 211.18 For these individuals, the first order condition relating
consumption to stock returns is not likely to hold.l9 Furthermore, if

the consumption of these consumers constitutes a large fraction of

coefficient does not always appear large. This relection of the model
is particularly pronounced using the consumption beta, confirming that
the traditional CAPM sppears more consistent with the data.

17Previous work that considers this non-separability across
different goods typically finds that it does not affect the results.
See, for example, Bernanke [1983] on non-separability between
non-durables and durables and Mankiw, Rotemberg and Summers 11982] on
non-separability between non-durables and leisure.

18When one considers implicit ownership via pension funds, stock
ownership is, however, more widespread than it first appears.

19Runkle [1982] and Zeldes [1984] examine panel data and find some
evidence that the first order condition holds only for individuals with
high wealth.
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total consumer expenditure, it is less reasonable to expect the first
order condition to hold with aggregate data. In other words, it seems
possible that the consumption CAPM holds for the minority of consumers
that hold stock and that our stock market index is a better proxy for

the consumption of this minority than is aggregate consumption.
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Table 1

Sample Statistics

Ri Bmi Bei Yi

Mean T.53 1.20 1.01 5.50
Median T.12 1.1k 0.91 4.3k
Standard Deviation L,T8 0.38 0.70 3.91
Correlation with:

Ry 1.00

Bus 0.4 1.00

Boi 0.27 0.58 1.00

Yi 0.55 0.Th 0.k2 1.00

Ry = Average Return {percentage at annual rate)

Byi = Market Beta

Boy = Consumption Beta

Yi = Own Variance (normalized by the variance of the return

on the stock market index)
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Table 2

Do High Market Beta Stocks Earn Higher Returns?

Dependent Variable: Ry

(1la) (1v) (1e) (1e) (1)
Estimation OLS WLS GLS GLS-IV  GLS-IV
Subsample of Variable oDD EVEN
Subsample of Instrument EVEN opD
Constant 0.35 -0.38 =0.72 ~0.01 0.94

Market Beta

SeCae

R2

(0.66) {(0.58) (0.56) (1.10}) (1.50}

5,97 6.12 6.27 12,32 T.57
(0.52) (0.53) (2.19) {1.38) (2.16)

4,23 3.47

0.22 0.22

Standard errors are in parentheses.

OLS

i

GLS

Iv

]

Ordinary Least Squares
Weighted Least Squares
Generalized Least Squares

Instrumental Variables Estimation
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Table 3

Do High Consumption Beta Stocks Earn Higher Returns?

Dependent Variable: Ry

(2a) (2v) (2e) (2e) (21)
Estimation OLS WLS GLS GLS-IV  GLS-IV
Subsarple of Variable oDD EVEN
Subsample of Instrument EVEN oD
Constant 5466 L.43 -0.31 =T.77 -3.10

(0.37)  (0.32) (0.55) (4.69) (7.08)

Consumption Beta 1.85 1.87 0.36 -51.17 -19.80
(0.31) (0.32) (0.34) (Lh.o7) (16.03)

S.e.e, 4,60 3.80

R2 0.07 0.07

Standard errors are in parentheses.
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Table b

Which Beta Is More Related To Returns?

Dependent Variable: Rg

(3a) {3b) {3c) (3e) (3f)
Estimation OLS WLS GLS GL3-IV GLS=IV
Subsample of Variable ODD EVEN
Subsample of Instrument EVEN QDb
Constant 0.35 -0.37 -0.67 2.08 -9.5h
(0.66) {0.58) (0.57) (5.39) (10.07)
Market Beta 5.97 6.05 6.05 2h 1k 11.k9
{0.6L) (0.63) (2.22) (11.78) . (B.35)
Consumption Beta -0.01 0.07 0.21 ~56.09 -22,65

SaCeCe

R2

Standard errors are in

{0.3k) (0.34) (0.34)  (48.58) {(18.83)

4,23 34T

0,22 0.22

parentheses.
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