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RISK AND RETURN: CONSUMPTION BETA VERSUS
MARKET BETA
N. Gregory Mankiw and Matthew D. Shapiro*
.~hstract-Much recent work emphasize\ the lomt nature of
the consumption dccision and the portfolio allocation decision.
In this paper. we compare two forn~ulationsof the Capital
Asset Pricing Model. The traditional CAPM suggests that the
appropriate measure of an asset's risk is the covariance of the
assct's return with the market return. The consumption CAPM
implies that a better measure of risk is the covariance with
aggregate
c o n s u m ~ t i o n"
growth. We examine a cross-section of
-" "
464 stocks and find that average return is more closely related
to the beta measured with respect to a stock market index than
to the beta measured with respect to consumption growth.
A

I. Introduction

M

UCH recent work examines the consumption decision and the portfolio allocation
decision jointly using the consumption-based
capital asset pricing model.' As most capital asset
pricing models. the consumption CAPM relates
the expected return on an asset to its systematic
risk. While the covariance with the return on a
stock market index may be the standard measure
of systematic risk, the consumption CAPM suggests that a better measure is the covariance with
aggregate consumption growth. The consumption
beta appears preferable on theoretical grounds
because it takes account of the intertemporal nature of the portfolio decision (Merton (1973).
Breeden (1979)) and because it implicitly incorporates the many forms of wealth beyond stock
market wealth that are in principle relevant for
measuring systematic risk.
In this paper we examine whether the consumption CAPM provides an empirically more useful
framework for understanding cross-sectional stock
returns. We address two questions. First, do stocks
with high consumption betas earn hlgher returns?
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Second. is the consum~tionbeta a better e x ~ l a n a tor of returns than the standard beta?
Our Study of the consumption CAPM parallels
previous studies of the traditional CAPM, We can
therefore directly compare the two models. While
some recent work reports rejections of the consumption CAPM, webelieve 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. In 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 or the
traditional CAPM is more consistent with the
data.
Section I1 presents the theoretical framework
for the tests. Section I11 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 explanations.
11. Theory

In this section, we present the two formulations
of the Capital Asset Pricing Model. We very briefly
review the traditional CAPM. We then discuss the
consumption CAPM.
A. The Trad~tronalC APM

The traditional CAPM is a static model of
portfolio allocation under uncertainty and risk
aversion. As Brealey and Myers (1981), Fama
(1976), and other textbooks show, the model relates the return R , on asset i to the risk-free
return R , and the market return R,. The relaCopyright

(
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CONSUMPTION BETA VERSUS MARKET BETA
tion is

where

E R , = R.+

(ERM-

R.)P,!4,

(1)

where E denotes the expectation operator, and

P,,

=

cov( R , R ,!4 ) b a r ( R,).

(2)

The term P,, is a measure of the systematic risk
of asset I .
To test the model, we write equation ( 1 ) as
R , = a0 +
where

a,P,l

+ u,

E,

expectation conditional on information
available at time t ,
p = rate of subjective time preference,
C,,, = consumption in period r + s,
U = one-period, strictly concave utility function.
The standard first-order condition is

(3)

RF,
a, = E R , - R,,
R , = the realized return on asset I over our
sample, and
u , = the expectational error R , - ER,.
=

The model thus relates the return on asset i to its
systematic risk P,,.
If the p,, for each stock were directly observable, we could run the regression ( 3 ) on a crosssection of stocks. The P,,, however, are not observable. In practice, we use the sample estimates.
That is, for each stock I , we use the time series of
returns R , , and R,, to estimate P,, We then use
the estimated P,, as the variable in equation (3),
We discuss the problem of sampling error
P,,
below.

=

~ , [ ( ( +1 R , , ) / ( 1 + p ) ) ( U ' ( C , + , )

I

=

1,

(5)

or

R,,)s,I

(6)
~ , [ (+
1
= 1,
where R,, is the return on asset i and S, =
U ' ( C , + , ) / ( U ' ( C , ) ( l+ p ) ) is the marginal rate of
substitution.
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. Then rewrite ( 6 ) as
~ [ + 1R,,]

=

[,rs,]-l(l
- c o v ( ~ , ,s,))
,
(7)

where E denotes the unconditional expectation
and cov denotes the unconditional covariance.
We assume the consumer's one-period utility
function U(.) has constant relative risk aversion.
That is,

B. The Consumption CAPM

Consider the optimization problem facing the
representative consumer. Each period he chooses a
level of consumption and an allocation of his
portfolio among various assets. His goal is to
maximize the following utility function:

'

This utility function. which is standard in the consumption
CAPM literature. entails several 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 uith the utility function is that it
assumes aggregation across consumers is permissible. Breeden
(1979) and Grossman and Shiller (1982) show conditions under
which this aggregation can be rigorously justified. In contrast,
see Mankiw (forthcoming) for a model in whlch this aggregation is misleading.

where A is the Arrow-Pratt measure of relative
risk aversion. With this utility function, we can
approximate the covariance in (7) as3
cov(R,,, S , )

= [ - ~ / ( 1+ p ) ]

xcov(R,,, C,+,/C1).
(9)
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:

This approximation is exact in continuous time if consumption and stock prices follow diffusion processes. This approximation is also accurate over quarterly intervals. since
C, - , / C , is highly correlated with (C,+,/C,) '. For -1 as high
as four, for example. this correlation excceds 0.99.
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where
R , = the realized return on asset r over our
sample,
a, = [ES,]-' - 1,
a,
and

=

A cov(R,,. c , + , / c , ) / [ ( ~ + P)Es,],

As in the traditional CAPM, the model thus relates the return on asset i to its systematic risk
PC-,. The measure of an asset's systematic risk,
however, is its covariance with consumption
growth C, ,/C,. We have normalized the &,'s so
that the p,, for the stock market is one.
We can easily nest the traditional CAPM and
the consumption CAPM in one equation. In particular, we can regress the return on asset i on its
market beta and its consumption beta to see which
measure of risk is a better explanator of return.
That is, we estimate
+

This regression can shed light on the empirical
usefulness of the consumption CAPM aa compared to the traditional formulation.
In all of the possible regressions above-(3)
(lo), and (12)-the constant term a, has a natural
interpretation. For an asset that earns a constant
risk-free return, both betas are equal to zero.
Therefore, each equation implies that this risk-free
asset earns a return equal to the constant a,. (If
there is no such asset, then a,, 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 (DM, and PC,). We have normalized these risk measures so the betas for the stock
market index are one. Therefore, since the constant a, is the real risk-free return (R,), each
CAPM implies that the coefficient on the relevant
beta is the spread between the market return and
the risk-free return (ER, - R ,). When we estimate equation (12), we can compare the coefficients a, and a , to gauge the relative success of
the two CAPM formulations. The traditional
CAPM implies a , = ER, - R and a , = 0, while

,

the consumption CAPM implies a ,
ER, - R,.
111.

=

0 and a ,

=

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 464. 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. The National Income Accounts
data are seasonally adjusted.
The consumption CAPM strictly relates an asset's return between 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 quarter
to proxy 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 consumption growth between January 1 and April 1. The
time-aggregation problem would, however, become more severe if 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 d o 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
nondurable). These alternative consumption measures produce results even less favorable to the
consumption CAPM than those we report below.
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IV. Estimation

That is,

(13)
u, = k,v + q,
and cov(v, q l ) = 0 ,
where cov(q,, q j ) = if
Under this assumption, we can show that k , = P,,,
and that Eu,u, is proportional to y, if = and to
P,w,P,w,if i # j.' In section V below, we compare
the results using ordinary least squares and
weighted least squares to those using generalized
A . The Variance-Cociariunce Matrix
least squares with this parameterization of the
Previous studies that examine the relation be- variance-covariance matrix.7
The estimates under alternative assumptions retween
and return, such as ~~~~l~~ (19,59),
the
ill^,. and scholes (1972) lzama and M
~ garding
~
B variance-covariance
~
~
~ matrix provide a
of
Under the
hy(1973). and Lety (1978). use ordinary least squares
(OLS) to estimate equations such as (3). ~ l t h o ~ g hpothesis that the model is correctly specified, OLS,
the coefficient estimates are consistent under very WLS, and GLS Produce consistent estimates. If
general assumptions, the estimates are efficient the model is misspecified, however, then the estiand the computed standard errors are correct only mates generally have different Probability limits.
if the variance-covariance matrix of the residuals Following the reasoning of Hausman (1978) and
is spherical. ~ h is, ~implicit
t
in the OLS standard White (1980), if the estimates differ substantially,
errors is the assumption that the returns of all then we conclude the model is miss~ecified.~
stocks have the same own variance and do not
covary together at all.
B. Measurement of Risk
One simp1e improvement 'pan the use of
The second issue concerns the estimates of the
ordinary least squares is to allow for heteroskadas- risk measures P,, and P,-,. ~h~ simplest approach
ticity across stocks. In particular, we can assume is to use the sample estimates. ~ ~ ~in this
l i
that the variance-covariance matrix is diagonal approach is the assumption that the sample cowith
proportional to Yi, where Yi is de- variance~,re good measures of the covariances of
fined as var( I , ) / ~ ~M~, ) .( This straightforward the subjective distribution of the representative
application of weighted least squares (WLS) is
likely to produce more efficient estimates and more
theory nor the consistency of the estimates depends o n this
reliable standard errors than OLS.
one-factor model. For purposes of statistical efficiency and
This assumption regarding the variance-covari- inference, t h s parameterization appears better than the
others.
ance matrix is not fully satisfactory because stock zero-factor model
' This result is demonstrated by noting that, since the return
returns do 'Ovary. Finding a
alternative o n the market portfolio is a weighted average of individual
is difficult. We d o not have enough data to esti- stock returns, the (demeaned) market return is a weighted
mate freely a 464 by 464 variance-covariance ma- average of thc u , . Since each stock is a small part of the market
portfolio, the q, average to zero. Without loss of generality, we
trix.' Some parameterization of the matrix is nec- ,,, now
the k , so that the (detneaned) market
essary if we are to estimate using generalized least return is ".
Inversion of t h i s 4 6 4 by 464 matrix rnay at first seem
squares (GLS). One simple parameterization is to
computationally difficult. This matrix, however, can be written
assume a macroeconomic shock v, whch affects
VY', ushere D is a diagonal matrix and I/ is a vector.
stock i with some factor k,, and a stock-specific ~ t isnverse is D - D - ~ V V ' D '/(i + V'D-'v). See Rao
shock q,, whlch is uncorrelated across stocks.' ( I w 3 , p.33).

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.

,

' The formal test statistic is

-rhis problem is idlerent in many tests of the CAPM.
Gibbons (1982). for example. freely estimates such a variancecovariance matrix by substantially restricting the number of
assets he considers.
Our cross-section tests should not he 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 o f the underlying

(,(,,

\. -

uC..S)l(~(UOLS)

-

V(uGIS))-l((IOI.S
-

For this t e ~ t .V(U,,,,~) is calculated taking into account the
structure on the variance-covariance matrix of the residuals
given in (15). T h s test statistic is distributed as chi-squared
with degrees of freedom equal to the dimension of u . Because
our GLS transform probably does not lead to fully efficient
estimates, this statistic is only suggestive.

~

i

~
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investor. This assumption appears a useful starting point for exploring the consistency of the data
with the two models.
One possible source of measurement erroF would
seem to be the error in measuring aggregate consumption. Measurement error in consumption,
however, need not lead to measurement error in
the consumption betas. In particular, PC, in equation (11) is the ratio of covariances; if the error in
measuring consumption growth is uncorrelated
with the asset returns, the covariances are estimated consistently. Thus, the fact that the consumption data suffer from errors-in-variables does
not preclude consistent estimation of the consumption betas.
Another 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 (IV) 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)). Thls 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 instrumenting9
V.

Results

For each of our 464 stocks, we compute its
mean return over our sample and the two risk
measures: its market beta (P,,) and its consumption beta (PC,). We also compute its normalized
own variance of return (y,). Table 1contains some
sample statistics. Note that all the various risk

'

Consistency of the OLS, WLS, and GLS estimates requires
the number of time observations to approach infinity. (This is
the same condition that Hansen and Singleton (1983) require
for consistency.) The IV procedure is asymptotically valid with
fixed number of time observations as long as the number of
cross-section observations approaches infinity.

Mean
Median
Standard Deviation
Correlation with:
R,

PM,
PC-,
Yi

7.53
7.12
4.78

1.20
1.14
0.38

1.01
0.91
0.70

5.50
4.34
3.91

1.00
0.47
0.27
0.55

1.00
0.58
0.74

1.00
0.42

1.00

Note.
R , = Akerage return (percentage at dnnual rate)
p w , = Market beta
p<, = C o n s u m p t ~ o nb e t a
y, = O w n \ a r l a n c r (normdllzed by rhr \ a n a n c c of the return o n the
stock market index)

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
hghly correlated. Thus, we expect to be able to
discern the empirical usefulness of the alternative
measures.
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 the traditional CAPM passes t h s first test.'' Under all
estimation procedures, there is 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." The slope coefficient, which should
be the spread between the market return and the
risk-free return, is always positive, significant, and
of reasonable size. These results are thus broadly
consistent with the theory.
"All the coefficients and standard errors have been multiplied by 400 and can therefore be interpreted as annual percentages.
l 1 Fama (1975) reports an annual risk-free real return of
about 1 8 for the period between 1953 and 1971. Mehra and
Prescott (1985) report a real risk-free return of 0.75% for the
period between 1889 and 1978. These estimates are based upon
examination of the returns on Treasury bills and other assets
with little risk and are not based upon a particular Isset
pricing model.
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TABLE2 D

Estimat~on
Subbarnple
of variable
Subaample of
instrument
Constant
Market beta
S e e.
R?
Uotc
OL5 =
MI S =
(rLS =
IV =

O HIGHMARKETBETASTOCKSEARN
HIGHERRETURNS?
(DEPENDENT VARIABLE: R , )
(la)
OLS

(lb)
WLS

(lc)
GLS

0.35 -0.38
-0.72
(0.66)
(0.58) (0.56)
5.97
6.12
6.27
(0.52) (0.53) (2.19)
4 23
3.47
0.22
0 22

(le)
GLS-IV

(If)
GLS-IV

ODD

EVEN

EVEN

ODD

-0.01
(1.10)
12.32
(1.38)

0.94
(1.50)
7.57
(2.16)

S t a n d a r d crrora are ~n p a r c n t h c a o
O r d ~ n . i r \Lcart Square,
M clphtcd L~.a\t Square>
( i ~ . n c r a l t r ~ xLca\t
!
Squarer
Inrtrurn~.ntal Vdrlahles t r t ~ m a t ~ o n

B. Do High Consumption Beta Stocks Earn
Higher Returns?

We next examine the empirical relation between
return and consumption 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 consumption beta is
insignificant. when we use OLS or WLS, the
constant term in the regressions
in table
is
higher than the theory suggests it would be. Remember that the constant a , is the implied riskfree return. Regression (2b) implies a h g h i-isk-free
real return of 4%. When we estimate using our
instrumental variables procedure. the consumpbeta has a
sign, although with a very
large standard error.12 Unlike the results for the
traditional CAPM, the results here provide no
S U D D O ~for
~ the theorv.
The formal specification test rejects both formulations of the CAFM at very high levels of significance ( < 0.001). This finding means that the
coefficient estimates change "too much" under the
alternative assumptions regarding the variancecovariance 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 ma-

..

e
In the IV e\timates for the t n o subsamThe u ~ d carlation
pie\ ma\ be due to the special character of stock returns in
Januarb (See T ~ n i cand West (1984) )

TABLE3.-DO

HIGHCONSUMPTION
BETASTOCKSEARN
HIGHERRETURNS?
(DEPENDENT VARIABLE: R , )
(2a)
OLS

Estimation
Subsample
of variable
Subsample of
instrument
Constant
Consumption beta
S.e.e.
R'

5.66
(0.37)
1.85
(0.31)
4.60
0.07

(2b)
WLS

(2c)
GLS

4.43 -0.31
(0.32) (0.55)
1.87
0.36
(0.32) (0.34)
3.80
0.07

(2e)
(2f)
GLS-IV GLS-IV
ODD

EVEN

EVEN

ODD

-7.77
(4.69)
51.17
(44.07)

-

3.10
(7.08)
- 19.80
(16.03)
-

N o t e S t a n d a r d crrorh arc In parentheses

trix 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. Whlch Beta Is More Related to Returns?
The regressions in table
the consumption beta and the market beta together. The results
do not at
support the
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
On the
beta. The market
rewards systematic risk with higher return, but the
measure
systematic risk appears to be
the market beta rather than the consumption beta.

TABLL4.-WHICH BETAIS MORERELATED
TO RETURNS?
(DEPENDENT VARIABLE: R , )
(3a)
OLS

Estimation

(3b)
WLS

(3c)
GLS

sub,amDle
of va"able

suta::c(':
Conatant

0.35 -0.37

-0.67

(0.66) (0.58) (0.57)
6.05
5.97
6.05
Market beta
(0.64) (0.63) (2.22)
0.07
0.21
C o n , u m ~ t i o nbeta -- 0.01
(0 34) (0 34) (0 34)
423
347
See
Rr
022
022
Yotc Standard

error,

are ~n parcnthewr

(3e)
(30
GLS-IV GLS-IV
ODD

EVEN

EVEN

ODD

2.08

- 9.44

(5.39) (10.07)
24.14
11.49
(11.78) (8 35)
-- 56.09 -- 22.65
(48 58) (18 83)
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VI.

Conclusion

The data we examine in the paper provide no
support for the consumption CAPM as compared
to the traditional formulation. A stock's market
beta contains much more information on its return than does its consumption beta. Since the
consumption CAPM appears preferable on theoretical grounds, the empirical superiority of the
traditional CAPM is a conundrum. As in all empirical research, however, we examine a joint hypothesis; the apparent rejection of the consumption CAPM is potentially attributable to failure of
the one of the many auxiliary assumptions.
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
Euler equation estimation. The same is true here.
The consumption CAPM may perform poorly because shocks to preferences are an important determinant of consumer spending. Indeed, Hall
(1984) argues that such taste shocks may be a
central driving force of the business cycle.
Even if the utility function of the representative
consumer is stable, our results may be attributable
to a misspecification of that utility function. The
utility function may not be additively separable
among nondurables, durables and leisure, as we
adjustment costs
'~
implicitly a ~ s u m e .Alternatively,
in consumption may be important, or the goods
called nondurable may be in fact largely durable.
It is possible that the consumption CAPM performs poorly because many consumers do not
actively take part in the stock market. For whatever
reason-transaction costs, ignorance, general distrust of corporations. or liquidity constraintsmany individuals hold no stock at a11.14 For these
individuals, the first order condition relating consumption to stock returns is not likely to hold.
Furthermore, if the consumption of these consumers constitutes a large fraction of 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 t h s minority than is aggregate consumption.

REFERENCES

Bemanke, Ben S.. "Adjustment Costs, Durables, and Aggrrgate Consumption," Journul of Moneran' Economrcs 15
(Jan. 1985). 41-68.
Brealey, Richard, and Stewart Myers. Prrncrples of Corporute
F~nunce(New York: McGraw Hill, 1981).
Breeden. Douglas, "An Intertemporal Asset Pricing Model
with Stochastic Consumption and Investment." Journul
of Finunciul Economics 7 (Sept. 1979), 265-296.
Douglas, George W., "Risk in the Equity Markets: An Empirical Appraisal of Market Efficiency," Yule Economrc
Essuys 9 (1969), 3-45.
Dunn, Kenneth B., and Kenneth J. Singleton, "Modeling the
Term Structure of Interest Rates Under Nonseparable
Utility and Durability of Goods," NBER Working Paper
No. 1415 (Aug. 1984).
Fama, Eugene F . , "Short Term Interest Rates as Predictors of
Inflation." Amer~cunEcononlic Reciew 65 (June 1975),
269-282
, Foundurions of Finance (New York: Basic Books,
1976).
Fama. Eugene F., and J. D. MacBeth, " R ~ s k .Return and
Equilibrium: Empirical Tests," Journul of Polir~cul
Econonly 81 (May/June 1973), 607-636.
Fisher, Franklin, "On the Cost of Approximate Specification
in Simultaneous Equations Estimation. "Economerrrcu
29 (Apr. 1961), 139-170.
Garber. Peter M , and Robert G. King, "Deep Structural
Excavation? A Critique of Euler Equation Methods,"
NBER Technical Working Paper No. 31 (1983).
Gibbons, Michael R . "Multivariate Tests of Financial Modela: A New Approach." Journul of F~nuncrulEconomrcs
10 (Mar. 1982), 3-27.
Grossman, Sanford J . , and Robert Shller, "The Determinants
of the Variability of Stock Market Prices," Anler~cun
Econom~cReciew 71 (May 1981). 222-227.
, "Consumption Correlatedness and Risk Measurement
in Economies with Non-traded Assets and Heterogeneous Information." Journul of F~nunclulEconomlc.~10
(July 1982). 195-210.
Hall, Robert E.. "Stochastic Implications of the Life CyclePermanent Income Hypothesis: Theory and Evidence,"
Journal of Polrt~culEconony 86 (Dec. 1978), 971-987.
, "The Role of Consumption in Economic Fluctuations." NBER Working Paper No. 1391 (1984).
Hansen, Lars Peter, and Kenneth J . Singleton, "Stochastic
Consumption, Risk Aversion and the Temporal Beha\ior of Stock Returns," Journul of Pol~rrculEconomy 91
(Apr. 1983), 249-265.
Hausman, Jerry A,, "Specification Tests in Econometrics."
C~~ononzerr~cu
46 (Nov. 1978). 1251- 1271.
Levy, Haim. "Equilibrium in an Imperfect Market: A Constraint on the Number of Securities in the Portfolio,"
Amerrcun Economrc Reurew 68 (Sept. 1978). 643-658.
i:
For discussions of various non-separabilities, see Mankiw, Mankiw, N . Gregory. "The Permanent Income Hypothesis and
the Real Interest Rate." Economrcs Letrers 7 (3) (1981).
Rotcmberg. and Surnmers (1985). Bemanke (1985). and Dunn
307-311.
and Singleton (1984).
, "Consurner Durables and the Real Interest Rate." this
When one considers ~mpllcitownership bia pension funds,
RI'VIEW 67 (Aug. 1985). 353-362.
stock ownership is more widespread than it first appears.

CONSUMPTION BETA VERSUS MARKET BETA

.

"The Equity Premium and the Concentration of Aggregate Shocks," Journal of Frnanciul Economrcs, forthcormng.
Mankiw, N. Gregory, Julio J. Rotemberg and Lawrence H.
Summers, "Intertemporal Substitution in Macroeconomics," Qurrerlr. Journal of Economics 100 (Feb. 1985).
225-251.
Mehra, Rajnish, and Edward C. Prescott, "The Equity Premium: A Puzzle," Journal of Moneran' Economrcs 15
(Mar 1985). 145-162.
Merton, Robert C., "An Intertemporal Capital Asset Pricing
Model," Economerricu 41 (Sept. 1973), 867-887.
Miller, Merton H . , and Myron Scholes, "Rates of Return in
Relation to Risk: A Re-examination of Some Recent
Findings," in M. C. Jensen (ed.), Studies in the Theon'
of Cuprtul Murkets (New York: Praeger, 1972).

Rao. C. ~ a d h a k r i s c h n a , Linear Sturisricul Inference und Its
Applications, second edition (Neu York: Wiley, 1973).
Shapiro, Matthew D., "The Permanent Income Hypothesis
and the Real Interest Rate: Some Evidence from Panel
Data," Econonlrcs Letters 14 (1) (1984), 93-100.
Shller, Robert, "Consumption, Asset Markets and Macroeconomic Fluctuations," Curnegie-Rochesrer Conference
Series 1 7 (Autumn 1982).
Summers, Lawrence H., "Tax Policy, the Rate of Return, and
Saving," NBER Working Paper No. 995 (1982).
Tinic, Seha M., and &chard R. West, "Risk and Return:
January versus the Rest of the Year," Journal of Finuncia1 Econonlics 13 (Dec. 1984). 561-574.
W h t e , Halbert, "Using Least Squares to Approximate Unknown Regression Functions," Internutronul Economic
Reuiew 21 (Feb. 1980), 149-170.

http://www.jstor.org

LINKED CITATIONS
- Page 1 of 4 -

You have printed the following article:
Risk and Return: Consumption Beta Versus Market Beta
N. Gregory Mankiw; Matthew D. Shapiro
The Review of Economics and Statistics, Vol. 68, No. 3. (Aug., 1986), pp. 452-459.
Stable URL:
http://links.jstor.org/sici?sici=0034-6535%28198608%2968%3A3%3C452%3ARARCBV%3E2.0.CO%3B2-W

This article references the following linked citations. If you are trying to access articles from an
off-campus location, you may be required to first logon via your library web site to access JSTOR. Please
visit your library's website or contact a librarian to learn about options for remote access to JSTOR.

[Footnotes]
1

The Determinants of the Variability of Stock Market Prices
Sanford J. Grossman; Robert J. Shiller
The American Economic Review, Vol. 71, No. 2, Papers and Proceedings of the Ninety-Third
Annual Meeting of the American Economic Association. (May, 1981), pp. 222-227.
Stable URL:
http://links.jstor.org/sici?sici=0002-8282%28198105%2971%3A2%3C222%3ATDOTVO%3E2.0.CO%3B2-8
1

Stochastic Consumption, Risk Aversion, and the Temporal Behavior of Asset Returns
Lars Peter Hansen; Kenneth J. Singleton
The Journal of Political Economy, Vol. 91, No. 2. (Apr., 1983), pp. 249-265.
Stable URL:
http://links.jstor.org/sici?sici=0022-3808%28198304%2991%3A2%3C249%3ASCRAAT%3E2.0.CO%3B2-1
1

Intertemporal Substitution in Macroeconomics
N. Gregory Mankiw; Julio J. Rotemberg; Lawrence H. Summers
The Quarterly Journal of Economics, Vol. 100, No. 1. (Feb., 1985), pp. 225-251.
Stable URL:
http://links.jstor.org/sici?sici=0033-5533%28198502%29100%3A1%3C225%3AISIM%3E2.0.CO%3B2-2
9

Stochastic Consumption, Risk Aversion, and the Temporal Behavior of Asset Returns
Lars Peter Hansen; Kenneth J. Singleton
The Journal of Political Economy, Vol. 91, No. 2. (Apr., 1983), pp. 249-265.
Stable URL:
http://links.jstor.org/sici?sici=0022-3808%28198304%2991%3A2%3C249%3ASCRAAT%3E2.0.CO%3B2-1

NOTE: The reference numbering from the original has been maintained in this citation list.

http://www.jstor.org

LINKED CITATIONS
- Page 2 of 4 -

11

Short-Term Interest Rates as Predictors of Inflation
Eugene F. Fama
The American Economic Review, Vol. 65, No. 3. (Jun., 1975), pp. 269-282.
Stable URL:
http://links.jstor.org/sici?sici=0002-8282%28197506%2965%3A3%3C269%3ASIRAPO%3E2.0.CO%3B2-J
13

Intertemporal Substitution in Macroeconomics
N. Gregory Mankiw; Julio J. Rotemberg; Lawrence H. Summers
The Quarterly Journal of Economics, Vol. 100, No. 1. (Feb., 1985), pp. 225-251.
Stable URL:
http://links.jstor.org/sici?sici=0033-5533%28198502%29100%3A1%3C225%3AISIM%3E2.0.CO%3B2-2

References
Short-Term Interest Rates as Predictors of Inflation
Eugene F. Fama
The American Economic Review, Vol. 65, No. 3. (Jun., 1975), pp. 269-282.
Stable URL:
http://links.jstor.org/sici?sici=0002-8282%28197506%2965%3A3%3C269%3ASIRAPO%3E2.0.CO%3B2-J

Risk, Return, and Equilibrium: Empirical Tests
Eugene F. Fama; James D. MacBeth
The Journal of Political Economy, Vol. 81, No. 3. (May - Jun., 1973), pp. 607-636.
Stable URL:
http://links.jstor.org/sici?sici=0022-3808%28197305%2F06%2981%3A3%3C607%3ARRAEET%3E2.0.CO%3B2-J

On the Cost of Approximate Specification in Simultaneous Equation Estimation
Franklin M. Fisher
Econometrica, Vol. 29, No. 2. (Apr., 1961), pp. 139-170.
Stable URL:
http://links.jstor.org/sici?sici=0012-9682%28196104%2929%3A2%3C139%3AOTCOAS%3E2.0.CO%3B2-X

NOTE: The reference numbering from the original has been maintained in this citation list.

http://www.jstor.org

LINKED CITATIONS
- Page 3 of 4 -

The Determinants of the Variability of Stock Market Prices
Sanford J. Grossman; Robert J. Shiller
The American Economic Review, Vol. 71, No. 2, Papers and Proceedings of the Ninety-Third
Annual Meeting of the American Economic Association. (May, 1981), pp. 222-227.
Stable URL:
http://links.jstor.org/sici?sici=0002-8282%28198105%2971%3A2%3C222%3ATDOTVO%3E2.0.CO%3B2-8

Stochastic Implications of the Life Cycle-Permanent Income Hypothesis: Theory and Evidence
Robert E. Hall
The Journal of Political Economy, Vol. 86, No. 6. (Dec., 1978), pp. 971-987.
Stable URL:
http://links.jstor.org/sici?sici=0022-3808%28197812%2986%3A6%3C971%3ASIOTLC%3E2.0.CO%3B2-K

Stochastic Consumption, Risk Aversion, and the Temporal Behavior of Asset Returns
Lars Peter Hansen; Kenneth J. Singleton
The Journal of Political Economy, Vol. 91, No. 2. (Apr., 1983), pp. 249-265.
Stable URL:
http://links.jstor.org/sici?sici=0022-3808%28198304%2991%3A2%3C249%3ASCRAAT%3E2.0.CO%3B2-1

Specification Tests in Econometrics
J. A. Hausman
Econometrica, Vol. 46, No. 6. (Nov., 1978), pp. 1251-1271.
Stable URL:
http://links.jstor.org/sici?sici=0012-9682%28197811%2946%3A6%3C1251%3ASTIE%3E2.0.CO%3B2-X

Equilibrium in an Imperfect Market: A Constraint on the Number of Securities in the
Portfolio
Haim Levy
The American Economic Review, Vol. 68, No. 4. (Sep., 1978), pp. 643-658.
Stable URL:
http://links.jstor.org/sici?sici=0002-8282%28197809%2968%3A4%3C643%3AEIAIMA%3E2.0.CO%3B2-K

Intertemporal Substitution in Macroeconomics
N. Gregory Mankiw; Julio J. Rotemberg; Lawrence H. Summers
The Quarterly Journal of Economics, Vol. 100, No. 1. (Feb., 1985), pp. 225-251.
Stable URL:
http://links.jstor.org/sici?sici=0033-5533%28198502%29100%3A1%3C225%3AISIM%3E2.0.CO%3B2-2

NOTE: The reference numbering from the original has been maintained in this citation list.

http://www.jstor.org

LINKED CITATIONS
- Page 4 of 4 -

An Intertemporal Capital Asset Pricing Model
Robert C. Merton
Econometrica, Vol. 41, No. 5. (Sep., 1973), pp. 867-887.
Stable URL:
http://links.jstor.org/sici?sici=0012-9682%28197309%2941%3A5%3C867%3AAICAPM%3E2.0.CO%3B2-E

Using Least Squares to Approximate Unknown Regression Functions
Halbert White
International Economic Review, Vol. 21, No. 1. (Feb., 1980), pp. 149-170.
Stable URL:
http://links.jstor.org/sici?sici=0020-6598%28198002%2921%3A1%3C149%3AULSTAU%3E2.0.CO%3B2-X

NOTE: The reference numbering from the original has been maintained in this citation list.

