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The Consumption Risk of the
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OVER THE PAST century in the United States, the average annual return on
the stock market has exceeded that on short-term government bonds by
6 percentage points. The natural economic explanation for the premium on
equity is the greater risks associated with investing in the stock market.
However, the large premium that we observe cannot be explained by the
canonical, consumption-based asset pricing model. Risk is best measured
as the extent to which a return alters marginal utility. Since marginal util-
ity is closely related to consumption, and consumption moves little with
returns, the measured risk of the stock market is small.!

One common informal interpretation of this equity premium puzzle is
that stocks are a good deal. In this view, the model is taken as a reason-
ably accurate description of optimal behavior and a poor description of
actual behavior. This normative view of the model and the data implies that
households should increase their holdings of equity and even borrow to
invest in the stock market.” Such thinking has also entered important areas
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1. See Grossman and Shiller (1981), Shiller (1982), and Mehra and Prescott (1985).

2. This view is endorsed in such widely cited books as Glassman and Hassett (1999).
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of public policy, most notably in proposals to allow funds from the Social
Security system—whether the current $1 trillion surplus in the trust fund
or the entire $10 trillion in implicit liabilities—to be invested in the stock
market rather than entirely in government bonds as is currently done.

The positive view of the equity premium puzzle is that we simply do not
understand asset prices. Since the puzzle was discovered, economists’
efforts to find a model that rationalizes the premium have yielded little suc-
cess. That is, there is as yet no model of a household investment problem
with reasonable levels of risk aversion that explains the variation in returns
over time, and the difference in returns between stocks and bonds in par-
ticular. This leaves economists largely unable to model investment behav-
ior and largely unable to provide policymakers with guidance for the
diversification of the Social Security system.

This paper proposes an understanding of the risk-return trade-off
between stocks and bonds that departs from the canonical model in two
ways. First, I ignore many issues in asset pricing and focus solely on the
ultimate risk to consumption of a given portfolio choice. That is, rather
than measure the risk to consumption as the contemporaneous response
of consumption to returns on the stock market, this paper measures the risk
as the medium-term impact of stock market returns on consumption.* Sec-
ond, in addition to studying the medium-term risk of equity as measured
by aggregate consumption data, I follow Gregory Mankiw and Stephen
Zeldes and ask whether the risk of equity justifies its return for the subset
of households that hold equity.* The main finding of the paper is that the
medium-term risk of equity is much greater than the contemporaneous
risk, both for the representative household and for the representative stock-
holder. For households that hold equity, the medium-term risk is largely
sufficient to justify the high relative return of equity.

Measuring the risk of equity as the medium-term impact of a return on
consumption has several appealing features. First, this approach maintains
the assumption that the primary determinant of utility is the level of con-
sumption. This assumption is intuitive and has proved useful and suc-
cessful in many other branches of economics. Second, this approach is
consistent with the theory of portfolio choice in that the medium-term

3. This approach is also pursued in contemporaneous work by Gabaix and Laibson

(forthcoming).
4. Mankiw and Zeldes (1991).
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risk and the contemporaneous risk should be approximately the same
according to the canonical model.

Most important, the medium-term risk is a better measure of the true
risk of the stock market under a wide class of extant models used in the
study of household consumption and saving. If consumption responds with
a lag to changes in wealth, then the contemporaneous covariance of
consumption and wealth understates the risk of equity, and the medium-
term risk provides the correct measure. This slow adjustment is a well-
documented feature of consumption data: consumption displays excess
smoothness in response to wealth shocks, a result that predates the equity
premium puzzle.® Existing explanations for the slow adjustment of con-
sumption include direct costs of adjusting consumption, nonseparability of
the marginal utility of consumption from factors such as hours worked that
themselves adjust only slowly, constraints on borrowing or changes in risk
that hinder consumption smoothing, and constraints on information flow
or calculation such that household behavior is “near-rational.” The com-
mon feature of these models is that consumption responds slowly to an
unanticipated change in stock market wealth, so that only after some time
is the full impact observed in the movement of consumption.

The medium-term risk provides a robust measure of the risk of equity in
that it allows us to remain to some extent agnostic about the particular
optimization problem faced by households. This robustness feature is valu-
able because the correct model of household saving and portfolio choice
has to date escaped discovery. But robustness comes at the price of not
understanding the time variation in the process for stock returns, which has
been the focus of much recent research on the equity premium. Instead,
this paper addresses the question of whether stocks, given their riskiness,
provide reasonable or exceptional returns within the context of a wide
class of models. This approach leads to three main findings.

First, the contemporaneous covariance of consumption and stock mar-
ket returns is misleading. The medium-term risk of equity is close to an
order of magnitude greater than that implied by the contemporaneous
covariance. This result is related to the fact that the consumption-based

5. The slow adjustment of consumption has a long history starting with Flavin (1981)
and Hall and Mishkin (1982). See the surveys in Deaton (1992) and Browning and Lusardi
(1996). Three recent papers that explore the consumption response to the stock market more
generally are Parker (1999b), Ludvigson and Steindel (1999), and Dynan and Maki (2001).
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capital asset pricing model performs better at long horizons.® This finding
is consistent with the slow adjustment of consumption to a change in
wealth, and inconsistent with the textbook model in which consumption
adjusts instantaneously to a return.

Second, even when measured after consumption has adjusted to a
return, the consumption risk of equity remains insufficient to justify the
return. Risk aversion estimated from the medium-term risk, despite being
much lower than risk aversion estimated from the contemporaneous risk,
is still implausibly high and so rejects the set of assumptions embodied in
this measure. For the typical household, consumption rises by less than
1 percent over a horizon of two years following a 10 percent innovation
in stock market prices. Estimated levels of medium-term risk imply that
the coefficient of relative risk aversion for the representative household
would have to be around 40 to rationalize the equity premium. This is
true whether consumption is measured as flow consumption or as total
consumption expenditure.

The third finding, and the main result of this paper, is that the medium-
term consumption risk of equity and the return of equity are consistent
with reasonable levels of risk aversion for those households that hold stock
directly. The marginal investment decision that determines the risk-return
trade-off in equilibrium may not be faced by households that do not hold
equity. Mankiw and Zeldes and subsequent papers investigate the con-
temporaneous risk of equity for stockholders and conclude that the con-
sumption of stockholders covaries more with returns than does the
consumption of the typical household.” Using data from the Consumer
Expenditure Survey (CEX) of the Bureau of Labor Statistics, I show that
the covariance of asset returns and the consumption growth of stockhold-
ers over periods from one and a half to two years is close to two orders of
magnitude greater than the contemporaneous covariance in aggregate data
on consumption. Although these results are subject to considerable statis-
tical uncertainty, a reasonable decomposition is that half of this increase
comes from measuring medium-term risk rather than contemporaneous
risk, and half from measuring the risk for stockholders using the CEX
rather than the risk for the representative agent using the National Income

6. See Brainard, Nelson, and Shapiro (1991), Cochrane and Hansen (1992), Daniel
and Marshall (1997), and Piazzesi (forthcoming).

7. See Vissing-Jgrgensen (1998), Attanasio, Banks, and Tanner (1998), and Brav, Con-
stantinides, and Geczy (1999).
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and Product Accounts (NIPA). With respect to this second step, there are
several differences between the CEX consumption data on stockholders
and the NIPA consumption data, but the data do not allow a clear decom-
position of the increase in measured risk among these differences.® It is
clear, however, that although stockholders do face more equity risk, the
method of aggregation and the population covered in the NIPA data seem
to be important reasons for the lower measured contemporaneous risk of
equity in the NIPA data.

Are the levels of risk aversion implied by average returns and these
levels of risk plausible? In the first set of analyses using the CEX data, the
risk aversion coefficient for stockholders is estimated to be around 10 to 20.
But the period covered by the CEX is one of unusually high returns in
many years. When adjustment is made for the fact that aggregate mea-
sures show an unusually low covariance between returns and consump-
tion in this period, the return on equity and the medium-term risk of equity
are more plausible. For the preferred measure of consumption, point esti-
mates of the risk aversion of the typical stockholder lie between 4 and 8.°

Since the consumption risk of equity for the typical household is sig-
nificantly less than that faced by households holding equity, stocks are in
some ways a good deal for many households. That is, for the typical
household not now invested in stocks, the expected return on an investment
in equity at the margin outweighs the risks to consumption. The final sec-
tion of the paper returns to the implications of these findings and the ques-
tions raised by limited participation in the stock market.

Measuring the Riskiness of Stocks

Are households allocating their wealth optimally between stocks and
bonds? Or are stocks an undiscovered bargain for most households? The
canonical model for addressing these questions assumes that all house-

8. In part this is because the order in which one takes the steps from one series to the
other affects the relative importance of each difference, and in part it is because, consistent
with substantial statistical uncertainty, the importance of different sources is not robust to
small changes in data construction.

9. This finding is closely related to the finding that the risk of equity for the consump-
tion of luxury goods is sufficient to rationalize the average premium on equity. See Ait-
Sahalia, Parker, and Yogo (2001).
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holds seek to maximize the expected present discounted value of utility
flows from consumption. Because consumption has diminishing marginal
benefits in any period, households want similar levels of consumption over
time and over future events. When households are optimally allocating
their wealth to consumption and different forms of saving, an extra dollar
invested in stocks instead of bonds increases the future consumption level
that the household expects on average, and this increase is exactly offset by
the increased risk to future consumption that the extra dollar invested in
stock brings. The puzzle is that if household utility increases with con-
sumption, and only with consumption in the present, this optimization
condition is far from being met in observed data on consumption and
returns. At reasonable levels of risk aversion, the risk of equity is very
small relative to its return.

To put the question more formally, assume that the representative
household has a utility function of the constant-relative-risk-aversion form
with a coefficient of relative risk aversion y and the opportunity to allo-
cate savings between a risk-free asset and a portfolio of equities that earns
the return on the stock market. The stated optimality condition is

M E[Ci(+z,.)]-E[C](1+11.)=0,

where C is aggregate consumption per capita, r/,,, is the risk-free real
interest rate in the economy between periods f and ¢ + 1, and z, ,, is the
return on stocks between ¢ and 7 + 1. A dollar invested in equity increases
utility in period 7 + 1 by the gross payoff of the asset in dollars, 1 + z, .,
or 1 +77,,,, times the marginal utility of a dollar, C;7,. When the investment
decision is optimal, the expected increase in utility from investing one dol-
lar more in stocks is exactly offset by the expected decline in utility from
investing one dollar less in the risk-free asset.

Following Lars Peter Hansen and Kenneth Singleton,'® assume as an
approximation that returns and consumption growth are jointly distrib-
uted log-normally conditional on information available in period ¢, so that
equation 1 can be rewritten as

@) Eln.l+ %var, () =7 cOV,(Aln Cpo 1) = 0,

where r,,,, = In(1 + z r!,1), the logarithm of the gross excess return
of stocks over the risk-free rate. Taking the unconditional expectation of

e+l T

10. Hansen and Singleton (1983).
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equation 2 and reorganizing yields an equation that can be used to estimate
the relative risk aversion of the representative agent:

1
E[’;,H»l] + 5 Var[ (rr.r+1)

3 = ’
( ) Y COV(. (A 1n C,+1 B ’;,H»l )

where the subscript ¢ denotes the average conditional second moment:
var(r,,,,) = E[var(r,,,,)] and cov(AIn C,,, r,,,,) = E[cov,(AInC,,, 7, )]
Estimation of equation 3 requires calculation of conditional moments,
and therefore a choice of conditioning information. An alternative is to
assume that the joint unconditional distribution of consumption and
returns is log normal, so that taking the unconditional expectation of equa-
tion 1 yields

ti+1

1
E[rr,tﬂ ] + 5 Var(rr.rﬂ )

4 = '
( ) Y COV(Aln C,+1 ) rz.H—l)

The average equity premium in U.S. quarterly data from 1959 to 2000
is 0.0529 (5.29 percentage points) with an unconditional standard devia-
tion of 0.1638.'" These and all such numbers throughout the paper are
reported at annual rates. The unconditional covariance of excess returns
and the growth rate of real flow consumption over the same period is
0.00017. These levels of risk and return imply, from equation 4, that the
risk aversion coefficient for the representative agent is an implausible 379.
To put this number in perspective, a household this risk-averse would be
willing to give up more than 24 percent of its consumption to avoid an
even-odds gamble in which it would either win or lose 25 percent of its
consumption. Even with a risk aversion coefficient as low as 10, a house-
hold would choose a 19 percent sure decline in consumption over this
gamble. Levels of risk aversion around 4 are widely considered plausible,
and levels above 10 highly implausible.'?

11. The data and calculations in this paragraph are described in more detail below. The
result is standard and is representative of any reasonable use of the data.

12. See, for example, the discussion in Mehra and Prescott (1985) and the thought
experiment in Mankiw and Zeldes (1991, p. 105). Further, large levels of risk aversion
pose other problems for the model, most notably in matching the observed risk-free real
interest rate. See Weil (1989).
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We can restate the puzzle by assuming a reasonable level of risk aver-
sion and asking what the observed covariance of consumption and returns
implies for the equity premium. If the typical household’s risk aversion
coefficient were 4, the household would be indifferent at the margin
between stocks and bonds only if E[r, ] + 2 var(r,,,,) = 0.00069, or less
than one-tenth of 1 percent. Because stocks return far more, from the per-
spective of this basic model, stocks appear to be an amazingly good deal.

Moving beyond the canonical model, first note that the risk of stocks,
the premium on equity, and the intertemporal allocation of consumption
are all jointly evaluated by equations 4 and 3. This is at odds with the lit-
erature on the intertemporal allocation of consumption, which is in wide
agreement that the simple, textbook model of a representative consumer
is false.” In particular, the empirical literature studying consumption and
saving behavior suggests that the following assumptions are at least ques-
tionable and at worst quite misleading: first, that utility is additively sepa-
rable from factors that adjust slowly and covary with returns, such as
leisure; second, that uninsurable idiosyncratic risk and borrowing con-
straints are not important; third, that consumption can be instantaneously
adjusted or, if there are adjustment costs on some items, such as durable
goods, the utilities derived from these categories are additively separable
from the utility of other consumption; fourth, that aggregate consumption
data accurately measure movements in flow consumption; and fifth, that
households perfectly optimize without informational or calculation con-
straints.'* These findings have not escaped the notice of the literature on
asset pricing. But ever since the discovery of the equity premium puzzle,
macroeconomists have struggled to understand this combination of high
stock returns and low stock risk, to little avail. There is currently no empir-
ically reasonable, structural model of household behavior that matches
the facts.'

13. This literature is not in agreement about the explanation for this failure, but this lit-
erature has the problem of too many models fitting the time-series data on consumption
and risk-free returns rather than none.

14. On the first assumption see Attanasio and Weber (1995) and Basu and Kimball
(2000); on the second see Zeldes (1989), Caballero (1990), Carroll (1997), and Gourinchas
and Parker (forthcoming); on the third see Grossman and Laroque (1990), Caballero (1993),
Ogaki and Reinhart (1998), Attanasio and Weber (1995), and Baxter and Jermann (1999); on
the fourth see Attanasio and Weber (1993) and Wilcox (1992); and on the fifth see Caballero
(1995), Parker (1999a), Souleles (forthcoming), and Sims (2001).

15. I do not discuss these models, because good surveys already exist—see Campbell
(1999) and Kocherlakota (1996)—and because discussing any one model opens a Pandora’s
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It is worth noting that finance theory also does not provide an under-
standing of aggregate stock returns and risks. Modern finance theory
prices assets from the assumption of no arbitrage, which means that risky
assets can be priced only in reference to other risky or nonrisky assets. The
return on the aggregate portfolio of stocks can only be deemed reason-
able or unreasonable relative to the prices of a set of assets that span the
returns on this portfolio, that is, relative to the prices of the assets in this
portfolio.'¢

This paper evaluates the risk-return trade-off between stocks and bonds
by focusing on the medium-term risk to consumption rather than search-
ing for the correct stochastic discount factor to be used to price assets.
Rather than measure the risk to consumption from the contemporaneous
co-movement of consumption and returns, I measure the risk to con-
sumption by the response of consumption to a return over a longer hori-
zon, as given by

®) cov, [ln(h), r,,,H:| or COV|:11’1( Craes ), Tin ]
C C

Consumption risk is measured by the covariance of the excess return of
stocks at ¢ + 1 and the change in consumption from 7 to 7 + 1 + S, where
S is the horizon over which the consumption response is studied. To judge
whether the medium-term risk is sufficient to rationalize the equity pre-
mium, I calculate the level of risk aversion of the representative agent
implied by each measure. Paralleling much of the literature on the equity

box. That said, perhaps the leading candidate for a successful model is that based on habit
formation (Constantinides, 1990). Many versions of the habit formation model now exist,
but all have at least one of three major shortcomings. First, many models (for example,
Campbell and Cochrane, 1999) still require extremely high risk aversion coefficients to
match the data. Second, models constructed to fit some aspects of asset data are rejected
when tested in other contexts (see Dynan, 2000, and Otrok, Ravikumar, and Whiteman,
2001). Third, these models suggest that the level of consumption in the medium or the
long term is largely irrelevant for welfare, a difficult assumption to square with results and
successful models in most other areas of economics.

16. Factor models that omit asset prices can price assets without reference to other
assets. Although many observed factors that predict time variation in returns, like those of
Lettau and Ludvigson (2001), Lamont (1998), and Campbell (1987), are based on asset
prices, factor models lack the structure necessary to judge the riskiness of stocks or the
sensibility of implied preferences. Factor models provide clues about the structure of the
correct model but cannot address the question at hand.
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premium puzzle, I calculate risk aversion from the unconditional
moments as

Elr,,..1+ %Var(n,m )

’YS = ’
COV[IH(C””S), - ]
C

where 7y, denotes risk aversion based on consumption growth over a hori-
zon of S periods. I also present estimates from the same equation with the
conditional covariance in the denominator. When S = 0, one recovers the
usual estimate, as given by equation 4 for the unconditional case.

Why evaluate risk using the medium-term risk, as in equations 5 and
6? If households choose their portfolio at time ¢, and the impact of this
choice and the realized return on stocks take time to appear in the con-
sumption data, then this measure provides a better measure of the risk of
stocks than does equation 3. To be more concrete, I show that the medium-
term risk of equity would be approximately correct if the textbook model
were true, or if the marginal utility of consumption is shifted by a station-
ary variable that covaries with returns. The medium-term risk is also a bet-
ter measure when constraints on information flow slow consumption
movements. Finally, aggregate consumption is constructed using some
lagged data. The medium-term risk correctly measures consumption risk
in the presence of this measurement error.

First consider the textbook model. Households seek to smooth con-
sumption over time, which is captured by the following consumption Euler
equation for the risk-free rate between#+ 1 and 1 + 1 + S:

(6)

S f -1
(7) E;+1 B (1 + r/+1,1+1+5) CI+1+S — 1’
o)
which implies
(8) Cl:-"{ = BS (1 + rlfl.H—l+S) ;¥+S - 8!+2.1+1+S’

where B is the factor by which households discount the future, and €,,, s
is the expectation error between actual marginal utility in # + 1 + S and its
expected value in ¢ + 1. Substituting into equation 1 and noting that the
expectation error has a mean of zero and is uncorrelated with information
known at time ¢ + 1 yields
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(9) Er [(1 + n£1,1+1+s) Cr;LSZf,Hl] - E1 [(1 + ’;{1.r+1+s) Cr:l{JrS ](1 + n./zﬂ) = 0

Under the assumption that consumption and returns are unconditionally
distributed joint normally, risk aversion is equal to'’

1
E[n,Hl ] + 5 Var(’;,[+l ) + COV[ln(l + rH{I,HHS ), ’/;.Hl]

|: (Cf+l+s ) ]
cov| In T
C

The extent to which risk aversion calculated directly from the medium-
term risk as in equation 6 differs from that calculated from the textbook
model depends on the extent to which an innovation to returns leads to a
change in future risk-free rates. Intuitively, according to the textbook
model, if an innovation to returns were to lead to a significant revision in
planned intertemporal substitution in consumption over the next S periods,
then looking S periods out could be quite misleading. If the only reason for
consumption to diverge from planned consumption between periods 7 + 1
and ¢ + 1 + S were future innovations, the medium-term risk would exactly
measure consumption risk.

The size of this additional term is negligible. An upper bound on this
covariance is given by the average unconditional covariance of the cumu-
lative return from one-period risk-free rates. This upper bound is two
orders of magnitude less than the equity premium at an annual rate, rang-
ing from —0.0002 at a horizon of one quarter to —0.0008 at a horizon of
ten quarters. Using equation 10 instead of equation 6 throughout the analy-
sis would lower estimates of risk aversion by 1 percent. In sum, if the
textbook model were true, estimates of risk aversion from the medium-
term risk and from the contemporaneous risk would be very close.

Turning next to more general models in which the medium-term risk
of equity provides an accurate characterization of the risk of equity, sup-
pose that the marginal utility of the representative agent is shifted by a
variable, 'P,, so that marginal utility is given by C,1,'¥,,,. Suppose further

t+1 &+l

that this variable has a stationary distribution, so that as S gets large, the

10) Ys =

17. This derivation and those in the rest of this section are done for the case of uncon-
ditional moments only. However, derivations of risk aversion in terms of conditional
moments are completely analogous.
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distribution of ¥,,,,, from the perspective of period  is its unconditional
distribution, F(x). That is, for large S, ‘¥,, .4t ~ F(x). The factor ¥, cap-
tures many of the extant models of slow adjustment of consumption listed
above. This factor can represent transitory movement, following a market
return, in the share of hours devoted to market work, in the relative pro-
ductivity of home production, in the stock of durable goods relative to flow
consumption, in individual consumption risk, in the cross-sectional dis-
tribution of marginal utilities, and so forth. A model in which marginal
utility adjusts at the time of the return, but in which a stationary con-
founding variable implies that the contemporaneous change in consump-
tion does not accurately measure this change, has the property that, for
large enough S, the medium-term risk measures the consumption risk of
equity.

Using the same derivation as for the textbook model, it follows that
risk aversion is given by

Elr,.1+ %Var(n,m )+ cov[In(L+ 7], 1vs), T ]

+ cov[In¥,,..s, 7, ]
cov ln(c'””), T
C

1 :
E[’;,H»l] + *Var(l‘,m) + COV[ln(l + rr{rl,HHS )’ rr,r+l ]
(12) = s :

C1+1+S
cov|Inf — [ 7,
C '

since the realization of W, is independent of information available at
time ¢ + 1. Thus the medium-term risk is as valid a measure of consump-
tion risk in the presence of stationary utility shifters as it is for the textbook
model.

The medium-term risk is also useful for measuring the risk of equity for
some models in which households face constraints on information, calcu-
lation, or adjustment of consumption so that consumption and marginal
utility move only slowly to the new optimal level following a shock. As a
specific example, Xavier Gabaix and David Laibson add to the canonical
model of Robert Merton the assumption that households face costs of
monitoring their portfolio balances, and therefore check and learn their

(11) Ys =
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wealth only infrequently, once every D periods.'® Each time a household
learns its wealth, it adjusts its consumption in response to all the market
returns during the interval since it last did so. Assuming that a constant
measure of households are learning their balances and adjusting their
consumption at every instant, aggregate consumption adjusts smoothly and
slowly over D periods to reflect a given return. To evaluate the risk of
equity then requires studying the medium-term risk.

A final reason to evaluate the risk of equity with the medium-term risk
is that aggregate consumption data may measure consumption responses
with delay, even if the true consumption response is instantaneous. As
demonstrated by David Wilcox,'" serially correlated measurement error is
introduced into aggregate consumption data by sampling error, by the
imputation procedures used, and by definitional difficulties involved in
constructing measures of aggregate consumption from monthly survey
data on retail sales.

Measuring Aggregate Consumption and Returns

This section describes the important issues that arise in the use of con-
sumption and returns data to measure the medium-term risk of equity.
The appendix contains a complete description of the data used.

Consumption is measured in two different ways. First, flow consump-
tion is defined as real consumption expenditure per capita on nondurable
goods and services less expenditure on education services, medical care
services, housing services, personal business services, and footwear.
This measure of consumption corresponds closely to the theoretical con-
cept but requires ignoring the remainder of goods and services that house-
holds purchase. Theoretically, this can be justified if these other goods
enter utility in an additively separable manner, but this is unlikely to be
true. In fact, flow consumption overrepresents goods that are necessities,
such as food, and underrepresents those that are luxury goods, such as
household appliances, medical care, jewelry, and electronics. This is a
concern in measuring the impact of the stock market on consumption
because the response of expenditure should fall more heavily on luxury

18. Gabaix and Laibson (forthcoming). See also Lynch (1996) and Marshall and Parekh

(1999).
19. Wilcox (1992).
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goods than on necessities. The typical household reduces its expenditure
on luxury goods by more than on necessities when its wealth declines.
This problem is severe for studying the consumption response to equity
because stockholding is heavily concentrated among wealthier house-
holds, for whom a larger share of expenditure, and of expenditure vari-
ability, is luxury consumption.

To partly deal with this concern, the analysis is also conducted defin-
ing total consumption expenditure as total personal consumption expen-
diture less expenditure on education, medical care, and personal business
expenses. This approach is atypical because utility comes from the ser-
vice flow from durable goods, not from expenditure on durable goods.
However, the medium-term risk provides the correct measure of con-
sumption risk even when expenditure on durable goods is included. Sup-
pose that utility comes also from the service flow from the stock of a
durable good, K,. The stock of the durable good is related to expenditure as

(13) K.=(1-8)K +L.,

where 9 is the rate at which the durable good depreciates. If there are no
costs to households of adjusting the stock of durable goods that they hold,
then expenditure (L,) will be volatile as households increase or decrease
expenditure to adjust their stock, whereas consumption will remain rela-
tively stable. After the adjustment, the new level of expenditure will be
proportional to the new level of the stock of durable goods. Using the
canonical measure would underestimate risk aversion, since the contem-
poraneous covariance of expenditure growth and excess returns is large,
whereas the actual covariance of consumption growth and returns is sig-
nificantly lower.

If the growth rate of consumption is stationary, equation 13 implies that
the stock of the good, and thus its service flow, is cointegrated with expen-
diture. To the extent that a large positive return leads to an upward revision
in the stock of a durable good, this will still be apparent a few years later
in higher expenditure, which is proportional to the higher consumption
flow from the services of this durable good. This suggests looking at the
medium-term response of expenditure to an excess return, which is exactly
what this paper does. A possible complication is that households seem to
face costs associated with adjusting their stocks of durable goods, and

20. See Ait-Sahalia, Parker, and Yogo (2001).
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this delays the adjustment. However, as long as one looks at the response
of expenditure after enough time has elapsed, the adjustment will be com-
plete, and the change in total consumption will measure the change in util-
ity from both the service flow from the stock of durable goods and the
purchases of nondurable goods and services.

Both consumption series are deflated by chain-weighted price indexes
constructed from published series. Data cover the first quarter of 1959 to
the fourth quarter of 2000. Excess returns are calculated over the same
period as the difference between the Fama risk-free rate and the return
on the New York Stock Exchange and the American Stock Exchange com-
posite indexes. The excess return dated ¢ + 1 is the excess return during
the period ¢ + 1.

The Risk of Stocks for the Representative Household

This section uses aggregate consumption per capita to measure the
medium-term risk of equity. Paralleling the previous literature on the
equity premium puzzle, I first estimate unconditional covariances of
excess returns and consumption growth. Second, I analyze conditional risk
both by estimating the response of consumption to innovations in returns
in a vector autoregression and by calculating covariances using innova-
tions to excess returns. The measures of risk aversion implied by condi-
tional and unconditional covariances are used to determine whether the
consumption risk of equity is sufficient to rationalize its average excess
return.

The unconditional covariance of consumption growth and excess
returns at horizon S is estimated as

(14) 1 zg ln( Crs ) (r S Zsr )

T-1-S 3 C T-1-S 3

for which the expected value is the covariance of interest. Standard errors
are calculated as Newey-West standard errors, with the number of lags
equal to the horizon plus one. The risk aversion implied by each covari-
ance is calculated by replacing the theoretical moments in equation 6 with
their empirical counterparts, and the associated statistical uncertainty is
calculated using the delta method. The numerator of equation 6 is
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estimated as 6.63 percent. Since the focus of this paper is on the con-
sumption risk of equity, this number is taken as given when making infer-
ences. Standard errors reported for risk aversion reflect only the
uncertainty about the covariance of consumption and excess returns and
not uncertainty about the mean excess return or its own variance. Because
risk aversion is a nonlinear transformation of the covariance, the stan-
dard errors on risk aversion estimates are useful for inferring the statisti-
cal distance from a reasonable (low) level of risk aversion, and not useful
for estimating the statistical difference from an extremely high level of
risk aversion. The latter inference can be made by examining whether
the covariance is statistically different from zero.

The first row of table 1 reports the unconditional covariances for each
consumption measure and horizon and the risk aversion coefficients
implied by these covariances; standard errors are reported below each esti-
mate. As discussed in the previous section, the contemporaneous covari-
ances are extremely low. Since the variance of returns is 0.027, the
covariance implies that flow consumption growth is 0.06 percent above
average when returns are 10 percent above normal. As the table also
shows, such small contemporaneous covariances imply implausibly high
levels of risk aversion. Interestingly, total consumption expenditure has a
lower contemporaneous covariance with excess returns than does flow
consumption, consistent with an important role for adjustment costs in
the dynamics of expenditure on durable goods.

The remaining rows of table 1 show that the covariance of returns and
consumption growth rises significantly with the horizon over which con-
sumption growth is measured, although this rise is not monotonic. The
covariance of the change in flow consumption over three years and excess
returns is an order of magnitude larger than the contemporaneous covari-
ance. For total expenditure the increase in covariance is more striking,
but the majority of this increase occurs in moving from the contempora-
neous covariance to a horizon of one quarter. After this, the covariance
doubles as the horizon is increased. The impact of horizon on the risk aver-
sion coefficient is the inverse of its impact on the covariance. As risk is
measured over longer horizons, the implied levels of risk aversion decline
by an order of magnitude or more for each series.

One reason this decline might be large is that the economy does not pro-
ceed in three-month-long units of time that neatly align with the quarters
in which the data are measured. If the textbook model were correct and if
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Table 1. Consumption Risk of Equity and Implied Risk Aversion, 1959-2000?

Flow consumption Total consumption expenditure

Unconditional Implied risk Unconditional Implied risk

Horizon (quarters) covariance® aversion® covariance® aversion®
0 0.00017 379.3 0.00001 12,067.0
(0.00016) (342.0) (0.00021) (453,259.3)

1 0.00080 83.0 0.00088 75.4
(0.00031) (32.5) (0.00037) (31.7)

2 0.00104 63.7 0.00151 44.0
(0.00043) (26.1) (0.00053) (15.5)

3 0.00112 59.2 0.00161 41.2
(0.00051) (27.0) (0.00064) (16.3)

4 0.00155 42.7 0.00207 32.0
(0.00064) (17.6) (0.00075) (11.6)

5 0.00170 39.1 0.00210 31.5
(0.00070) (16.2) (0.00082) (12.3)

6 0.00186 35.6 0.00212 31.2
(0.00074) (14.0) (0.00086) (12.7)

7 0.00198 334 0.00215 30.8
(0.00084) (14.1) (0.00099) (14.2)

8 0.00163 40.6 0.00188 353
(0.00096) (23.9) (0.00114) (21.5)

9 0.00129 51.5 0.00159 41.6
(0.00103) (41.4) (0.00124) (32.2)

10 0.00167 39.7 0.00194 34.1
(0.00125) (29.7) (0.00147) (25.7)

11 0.00175 37.8 0.00171 38.8
(0.00145) (31.4) (0.00170) (38.6)

Source: Author’s calculations. See appendix for data sources.

a. Standard errors are reported in parentheses; for covariance estimates they are calculated using the Newey-West procedure,
and for risk aversion estimates they do not reflect uncertainty in the numerator and are calculated by the delta method.

b. Covariance of the logarithm of excess returns of stocks over the risk-free interest rate during time ¢ + 1 and the logarithm of
consumption growth from time 7 to 7 + 1 + S, where S is the horizon.

c. Calculated as the sum of the mean log excess return and one-half its variance, divided by their covariance.

consumption portfolio decisions were continuously reoptimized, the quar-
terly frequency of the data would imply that the contemporaneous covari-
ance for flow consumption would be understated by a factor of two, given
the definition of returns.?' But this adjustment would not alter the main
conclusion that the medium-term risk is much greater than the contempo-
raneous risk for flow consumption. Given adjustment costs, it is unclear
what the correct adjustment, if any, is for total expenditure.

Another possible concern with these results is that the declining esti-
mates of risk aversion could be due to the fact that estimates using longer

21. I thank Gregory Mankiw for raising this point. See Grossman, Melino, and Shiller
(1987).
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horizons must omit more recent stock market data, for which consumption
data r+ 1 + S periods later are not yet available. Thus estimates with longer
horizons do not use data on some of the spectacular returns on equity in
recent periods. This is in fact driving none of the results. Holding the
sample of returns constant across all horizons—omitting the most recent
eleven return observations in all calculations—makes very little difference.
The conclusions are also the same if the estimates of the mean consump-
tion growth and mean returns used in calculating the covariance of interest
are held constant at their values calculated for the longest possible sample.

A less skeptical reaction to these results is that reasonable levels of
risk aversion are not far from a 95 percent confidence interval surround-
ing these point estimates. One way to assess this argument is to estimate
risk aversion from conditional moments, which is both a different cut of
the data and potentially more precise. Empirically, the stochastic process
of equity returns is such that after a series of particularly high returns,
returns are on average lower, and vice versa. That is, at horizons of a few
years, there is a negative correlation in returns. Although the predictable
component is small relative to the uncertainty in excess returns, eliminat-
ing the predictability of returns from the covariance of interest may
sharpen inference. However, as noted in the previous section, estimation
using conditional moments requires specifying conditioning information.
This is approached in two ways.

First, I calculate the covariance and risk aversion using the impulse
responses to returns in a vector autoregression (VAR). This approach has
the advantage of providing a clear picture of the consumption movement
that follows an innovation in excess returns and the advantage (or weak-
ness) of imposing a smooth response to the innovation. I estimate a three-
variable VAR in excess returns r,_, ,, the logarithm of consumption (In C,),
and the dividend-to-price ratio d /P, |, each with four lags. The dividend-
to-price ratio is included because it is a good predictor of future returns. I
take a Bayesian approach, asking the VAR to fit the unit root in consump-
tion and treating parameters as random. Impulse responses and confidence
intervals are constructed from the estimated parameters by Monte Carlo
methods rather than inversion. The appendix contains additional details
of the method.

Excess returns are ordered first so that the impulse responses measure
the impact of an innovation to returns on consumption. It is important to
note that, as for the covariance, the innovation to returns is not structural
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but is an amalgam of structural shocks to the economy such as news about
current labor income or future rates of return. Thus the estimated impulse
response does not measure the marginal propensity to consume out of
stock wealth. It does measure the medium-term risk.

Figures 1 and 2 display the impulse responses of each variable to an
innovation in excess returns. Figure 1 displays the responses of all three
variables for the system that includes flow consumption, and figure 2 does
the same for the system that includes total expenditure. Both figures dis-
play point estimates of the impulse response functions as well as two-
standard-error bands. Both systems show less than a 1 percent change in
consumption in response to a 1-standard-deviation innovation in excess
returns (which in each VAR is roughly 7.8 percent at a quarterly rate).
Most of this movement occurs in the first few quarters following the inno-
vation. In fact, the slope of the impulse response is not statistically differ-
ent from zero at five quarters and beyond.?? Consumption rises by less than
0.1 percent for a 1 percent innovation in excess returns at this horizon.

The impulse response of consumption to an innovation in returns mea-
sures the medium-term risk to consumption. The covariance of interest
(at a quarterly rate) is

(15) @1[11‘1( CEHS )5 rf,t+l:| = 6c(rr,r+l ) : ]RFY (ln C)’

t

where IRF;(In C) denotes the impulse response of the log of consump-
tion at horizon S to an innovation to returns, and G,(r;,,,) is the standard
deviation of the innovation to returns in the VAR. To gauge whether the
medium-term risk is enough to justify the average return on equity, I cal-
culate the implied risk aversion of the representative household by substi-
tuting this covariance into equation 6.

Table 2 shows the point estimates of the medium-term risk and the
implied coefficients of relative risk aversion estimated from each mea-

22. This statement is based upon confidence intervals in similar VARs in which con-
sumption growth is included in place of the level of consumption.

23. One could also adjust the numerator so that the variance of returns is reduced by
the extent to which they are one-step-ahead predictable. This is not done for three reasons:
first, this adjustment in practice is small; second, the bias from not making this adjustment
is toward making risk aversion larger; and finally, this makes clear that differences in risk
aversion across horizon and method are due to differences in the estimated consumption risk
of equity.
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Figure 1. Impulse Responses to a One-Standard-Deviation Shock to Excess Returns,
Using Flow Consumption®
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Source: Author’s calculations based on data from Bureau of Economic Analysis, National Income and Product Accounts.
a. Shown with 95 percent confidence bands calculated by Monte Carlo methods from the estimated asymptotic distribution of the
parameter vector.
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Figure 2. Impulse Responses to a One-Standard-Deviation Shock to Excess Returns,
Using Total Consumption Expenditure®
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Source: Author’s calculations based on data from Bureau of Economic Analysis, National Income and Product Accounts.
a. Shown with 95 percent confidence bands calculated by Monte Carlo methods from the estimated asymptotic distribution of the
parameter vector.
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Table 2. Consumption Risk of Equity and Implied Risk Aversion Estimated from a
Vector Autoregression, 1959-2000°

Total consumption
Flow consumption expenditure

Conditional Implied risk Conditional Implied risk

Horizon (quarters) covariance® aversion® covariance® aversion®

0 0.00021 323.1 0.00009 757.9
(0.00014) (224.1) (0.00017) (1,498.5)

1 0.00084 78.9 0.00101 65.8
(0.00022) (20.8) (0.00026) (16.6)

2 0.00117 56.6 0.00175 37.9
(0.00030) (14.3) (0.00034) (7.4)

3 0.00128 51.6 0.00189 35.1
(0.00038) (15.2) (0.00045) (8.3)

4 0.00171 38.9 0.00240 27.6
(0.00046) (10.5) (0.00055) (6.3)

5 0.00186 35.7 0.00258 25.7
(0.00052) 9.9) (0.00062) (6.2)

6 0.00195 34.0 0.00270 24.6
(0.00057) 9.9) (0.00069) (6.3)

7 0.00210 31.5 0.00287 23.1
(0.00062) 9.3) (0.00076) 6.1)

8 0.00220 30.1 0.00299 222
(0.00068) 9.2) (0.00083) (6.2)

9 0.00228 29.1 0.00309 21.5
(0.00073) 9.3) (0.00090) (6.2)

10 0.00237 27.9 0.00318 20.9
(0.00078) 9.2) (0.00097) (6.4)

11 0.00244 27.1 0.00324 20.5
(0.00084) 9.3) (0.00104) (6.6)

Source: Author’s calculations. See appendix for data sources.

a. Based on impulse responses from a VAR (see text and appendix for details). Standard errors are reported in parentheses;
for covariance estimates they are bootstrapped from the estimated VAR coefficients, and for risk aversion estimates they do not
reflect uncertainty in the numerator and are calculated by the delta method.

b. Estimated as the impulse response of log consumption at horizon § times the standard deviation of returns at an annual
rate.

c. Calculated as the sum of the mean log excess return and one-half its variance, divided by their covariance.

sure of consumption. Just as for the unconditional covariance, measured
consumption risk rises and estimated risk aversion declines as the hori-
zon over which consumption risk is measured increases. At a horizon of a
year, the risk aversion coefficient necessary to rationalize the equity
premium is between 30 and 40. Estimates for horizons beyond three years
(not shown) fall to between 20 and 25, although statistical uncertainty is
substantial at this horizon.

Even these implausibly high estimates of risk aversion are on the low
side of those implied by other estimates of the consumption response to
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equity innovations in the consumption literature.?* By estimating and
inverting a VAR, a degree of smoothness is imposed that is not present in
the estimates based on the medium-term risk in table 1.Therefore I also
perform a similar exercise in which no smoothness is imposed on the
covariances. First, innovations to returns are calculated from rolling
regressions on returns, using the same predicting variables as in the VAR.
(The appendix provides details.) By using rolling regressions, for the
majority of the sample, the information set used to predict returns includes
only data known to the agents at the time; the same cannot be said of the
VAR, whose coefficients are estimated from the entire sample of data. Sec-
ond, and to be clear, the conditional covariance is calculated as

1 T-1-§ C n
16 ln s Vo — Er Vs l)s
(16) D) (C, J( )
where EA[[r[X,H] is the prediction of log excess returns from the rolling

regression.

Table 3 presents the conditional covariances and implied estimates of
risk aversion. These estimates are broadly comparable to those in tables 1
and 2: the consumption risk of equity rises by close to an order of magni-
tude or more as one considers risk over longer horizons. However, the con-
ditional covariances do not rise as high as the earlier estimates, and at
longer horizons they fall back significantly, although again sampling
uncertainty grows substantially with the horizon.

Figure 3 summarizes the coefficients of relative risk aversion implied by
each estimation method for horizons from zero to nineteen quarters (five
years). Although measures of risk aversion estimated from the uncondi-
tional covariances, from the VAR, and from the conditional covariances
are all in broad agreement at horizons up to two years, they diverge there-
after. At longer horizons, the smoothing imposed by a VAR alters esti-
mated risk aversion by an order of magnitude or more. Tables 1 and 3
show why. Even at a horizon of eleven quarters, the estimated covari-
ances are only one standard error away from zero. There is simply not
enough information in the data to select among point estimates at horizons

24. Ludvigson and Steindel (1999) estimate a more structural VAR and find a long-run
elasticity of consumption to equity returns of only 5 percent. Parker (1999b) also studies the
consumption response to the stock market using survey data from the Panel Study of Income
Dynamics and finds elasticities of less than 5 percent.
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Table 3. Conditional Consumption Risk of Equity and Implied Risk Aversion,
1959-2000°

Total consumption
Flow consumption expenditure

Conditional Implied risk Conditional Implied risk

Horizon (quarters) covariance® aversion® covariance® aversion®

0 0.00020 329.4 0.00005 1,249.0
(0.00015) (238.5) (0.00020) (4,715.7)

1 0.00089 74.5 0.00090 73.7
(0.00030) (25.4) (0.00037) (30.5)

2 0.00114 58.3 0.00155 42.7
(0.00040) (20.5) (0.00050) (13.7)

3 0.00113 58.5 0.00149 44.5
(0.00051) (26.5) (0.00063) (18.7)

4 0.00147 45.0 0.00184 36.1
(0.00066) (20.0) (0.00075) (14.8)

5 0.00153 433 0.00175 38.0
(0.00079) (22.3) (0.00092) (20.0)

6 0.00166 39.9 0.00171 38.8
(0.00097) (23.3) (0.00113) (25.5)

7 0.00173 38.3 0.00167 39.7
(0.00110) (24.4) (0.00131) (31.1)

8 0.00136 48.6 0.00135 49.0
(0.00130) (46.4) (0.00153) (55.6)

9 0.00077 85.6 0.00081 81.9
(0.00143) (157.5) (0.00164) (166.2)

10 0.00127 52.4 0.00135 48.9
(0.00171) (70.7) (0.00196) (71.0)

11 0.00139 47.5 0.00121 54.8
(0.00196) (66.9) (0.00227) (102.9)

Source: Author’s calculations. See appendix for data sources.

a. Standard errors are reported in parentheses; for covariance estimates they are calculated using the Newey-West procedure,
and for risk aversion estimates they do not reflect uncertainty in the numerator and are calculated by the delta method.

b. Covariance of the logarithm of excess returns of stocks over the risk-free interest rate during time 7 + 1 and the logarithm of
consumption growth from time 7 to 7 + 1 + S, where S is the horizon.

c. Calculated as the sum of the mean log excess return and one-half its variance, divided by their covariance.

greater than two or three years. The discussion and analysis therefore focus
on medium-term risk from one to three years, where there is some degree
of agreement across methods and lower, although still quite large, statis-
tical uncertainty.

To sum up, the results so far have three main implications. First, the
declining pattern of risk aversion with the horizon over which consump-
tion risk is measured is consistent with the slow adjustment of consump-
tion to changes in wealth, and thus with the literature on consumption
behavior discussed in earlier sections. This pattern is inconsistent with
the textbook model. The contemporaneous covariance is misleading, and
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Figure 3. Risk Aversion Implied by Estimates of Medium-Term Consumption Risk
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Source: Author’s calculations based on data from Bureau of Economic Analysis, National Income and Product Accounts.
a. Calculated from the covariance implied by the impulse response of the VAR used in figures 1 and 2.

portfolio recommendations, economic models, or projections that calibrate
the risk of equity based on the contemporaneous covariance underestimate
the risk of equity.

Second, the equity premium measured by the medium-term risk to con-
sumption is less of a puzzle than one would be led to believe based on the
contemporaneous covariance. The covariance between consumption and
excess returns rises by a factor of about ten for flow consumption and a
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much larger amount for total expenditure, although the latter occurs
mostly in extending the horizon for consumption by one quarter from the
contemporaneous covariance.

Third, even the lowest point estimate of risk aversion is too high to be
plausible. The medium-term risk to consumption is insufficient to explain
the mean return on equity over the risk-free rate at reasonable levels of risk
aversion. Although the equity premium is now less of a puzzle, it remains
a puzzle.

A potentially important feature of the stock market is that a large (but
declining) fraction of U.S. households do not hold any equity at all. Thus
a leading explanation for the failure of the textbook model in aggregate
data on consumption is that many households face costs of entering the
stock market and so do not hold equity. If some households are excluded
from the equity market, stock market risk will be concentrated among
those households that participate. As a result, these households face more
risk from equities, and the equity premium in equilibrium is larger, while
the covariance of aggregate consumption and returns can remain low.*

Thus, following Mankiw and Zeldes, the remainder of the paper
addresses whether the medium-term risk of equity for the subpopulation of
households that hold equity is sufficient to rationalize the premium on
equity. For these households the risk of equity for wealth and consumption
may be more substantial. However, to evaluate this hypothesis requires
household survey data on consumption and stockholding.

The Consumer Expenditure Survey

This section describes how the CEX is used to construct a series mea-
suring the consumption growth of households that hold equity. I then deal
with two issues in estimating the medium-term risk of equity, and after that
I present the main results of the estimation.

Interview data from family files of the CEX are used to construct a
series on consumption growth for households holding equity. The CEX
contains the best household-level data on consumption over time in the

25. See Mankiw (1986). An alternative way to cast the puzzle is to say that the return on
equity is too high relative to the covariance of aggregate wealth and equity returns, for rea-
sonable levels of risk aversion. See Davis, Nalewaik, and Willen (2000) and the discussion
in sections 4.3 and 4.4 of Campbell (1999).
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United States. The Bureau of Labor Statistics constructs the CEX data
from a series of interviews based on a stratified random sample of the U.S.
population. Each household is interviewed five times, once every three
months, and new households replace, on a monthly basis, those that leave
the sample. In a household’s first interview, the CEX procedures are
explained to the household members, and they are asked to keep track of
their expenditure for future interviews. Each subsequent interview collects
detailed information on the past three months’ consumption expenditure.
In each household’s second and fifth interviews, demographic and income
data are collected, including information about income and earnings dur-
ing the previous twelve months. This information is updated if it changes
during the course of the survey year. In a household’s final interview, a
set of questions about assets is asked, including the current “estimated
market value of all stocks, bonds [private bonds only], mutual funds and
other such securities” owned by the household and the amount by which
these holdings have changed over the previous twelve months.

The appendix provides a more complete description of how the series is
constructed, but three features deserve note here. First, I construct both
flow consumption and total expenditure per effective person, but these
concepts do not exactly match the same concepts in the aggregate data.
Along most dimensions, the CEX measure is a closer match to the theory.
Second, some cleaning of the data is undertaken; primarily, observations
with extremely low levels of consumption are dropped, and the largest and
the smallest growth rates of consumption in each period are dropped, as
are all observations in several periods in which survey changes were made
that result in consumption growth not being correctly measured. Third,
households are categorized as holding equity only if they are holding a
positive amount of the types of securities listed above before their first
interview. Households with missing or miscoded data are not considered
stockholders. This definition of households that own stock excludes many
that hold equity indirectly; the CEX does not ask for information on stock-
holding in pension funds, although some households may include invest-
ments in Individual Retirement Accounts, and some may even include
pension funds in their response to the survey question.?®

26. This measure is not conservative in that it is possible that a household included as
a stockholder might in fact hold a corporate bond mutual fund, or corporate bonds directly,
and not hold any stock. However, it seems reasonable that households who hold such assets
also have easy access to stock funds. In this case the Euler equation for consumption and
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In short, for every pair of consecutive observations on consumption for
a household, I construct the change in log consumption per effective per-
son, for both flow consumption and total expenditure. These household-
level observations are averaged to create a measure of the growth in
consumption per effective person. Averaging only over those households
that report holding equity before their first observation on consumption
gives the consumption growth of households holding equity. The final
series has monthly observations on consumption growth over three-month-
to-three-month periods from the period October to December 1979 to the
period December 1997 to February 1998, with eleven dates missing be-
cause of survey changes, for a total of 205 observations on consumption
growth.?” Finally, the overlapping nature of the data makes the correlation
of covariances quite complex. All inferences are made using Newey-West
standard errors allowing for correlations up to lags of 3(S + 1) months.

Estimation

There are two important differences between the calculation of risk
from aggregate consumption data and the calculation of risk for stock-
holders in the CEX. First, the CEX consumption series has significantly
more measurement error than the aggregate series. Second, the CEX con-
sumption series covers a shorter time period and a period that includes
unusually high market returns.

The first practical concern about estimation using the CEX is that there
is significant mismeasurement of consumption in the CEX, even after
averaging over a large number of households.?® I assume that the mea-

stock return should hold for these households, and they belong in the sample of
stockholders.

27. Using all possible three-month-to-three-month changes uses more of the informa-
tion available in the survey than do papers that collapse the data to a quarterly frequency.
This approach increases the amount of data and so aids inference in the presence of mea-
surement error.

28. Measurement error also motivates the linear approach used throughout the paper.
First, I do not estimate nonlinear Euler equations, because Vissing-Jgrgensen (1998) and
Brav, Constantinides, and Geczy (1999) find problems with measurement error for esti-
mating nonlinear Euler equations. Second, I do not use Hansen and Jaganathan bounds
because they require that one estimate the variance of consumption growth rather than its
covariance with returns. Given both mismeasurement and clustering in the survey design,
this is an uncertain exercise.
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surement error in consumption is classical; that is, it is additive when
consumption is expressed in logarithms and has a mean of zero conditional
on true consumption and returns at all leads and lags.” Let time be mea-
sured in months, let ¢ denote the last month of an observation, and let A,
denote the difference operator across a three-month period. Observed con-
sumption growth is a monthly series of three-month averages:

(17) A;InC, = A, InC*+An,
(18)

In Cr* —In Cr%S + N —M.s

where C* is true consumption, C is the observed measure, and 1 is the
measurement error. Because the measurement error is uncorrelated with
returns, it does not bias estimation of the risk of the stock market. The
theoretical covariance of observed consumption growth and returns is

C Cx
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where S is still measured in quarters. Thus calculation of the covariance
using mismeasured data is unbiased.*°

There is also practical evidence that bias in this context is small. First
note that, ignoring means, the covariance is the coefficient in an ordinary
least squares regression of returns on consumption growth times the stan-
dard deviation of returns. Given this interpretation, the estimation is akin

29. Because of the overlapping nature of the data, sampling generates correlation across
measurement error in different periods. However, this mismeasurement should still be
uncorrelated with returns. Further, since any given household is in the survey for at most
three consecutive consumption growth rate observations, correlation across observations is
short-lived, and inference with the Newey-West standard errors should provide accurate
measures of statistical uncertainty.

30. This result also follows directly from the result that uncertainty in a stochastic dis-
count factor that is uncorrelated with returns does not affect the price of the asset. This
result, in turn, is the reverse of the well-known result that uncertainty in returns that is uncor-
related with consumption does not affect the price of the asset.
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to the estimation of a consumption Euler equation, with actual rather than
expected returns on the right-hand side. The CEX data in grouped form
have been used in several contexts to estimate linear consumption Euler
equations, and the consensus of this literature is that there is little finite-
sample bias.*!

The second practical concern is that the CEX data cover a significantly
shorter time period than the aggregate data and, in particular, that this
period is one of unusually high returns. The average excess return during
this period is 3”> percentage points higher at an annual rate than during the
entire sample. The resulting movements of household wealth are also strik-
ing. During the period for which the CEX data are available, the ratio of
equity wealth to disposable income rises from 2.07 to 3.72.%* From 1952 to
1980 the ratio is relatively stable: it does not rise above 2.79 and has a stan-
dard deviation of 0.23.

Given these extraordinary returns, it is possible that the covariance in
this period is not representative of the covariance over the entire sample.
That is, inference that assumes that this high level of average returns is
expected (as does inference based on equation 14, for example) will likely
underestimate the risk of equity.

To evaluate the importance of this issue, I redo the analysis of the
medium-term risk of equity in aggregate data for the period covered by the
CEX data: the last quarter of 1979 to the first quarter of 1998. Tables 4
and 5 present, for flow consumption and total consumption expenditure,
respectively, the unconditional and conditional covariances and the coef-
ficients of relative risk aversion that these levels imply. The format of these
tables is similar to that of tables 1 to 3, although the horizon does not
extend as far. Since the sample size is significantly reduced for the CEX
period, only shorter horizons are considered. Statistical uncertainty is
already quite high at a horizon of seven quarters.

The booming stock market of the 1980s and 1990s leads to lower esti-
mates of the covariance of consumption growth and to higher estimates
of risk aversion in this subsample. The contemporaneous covariances are

31. See in particular Vissing-Jgrgensen (forthcoming). My own experience is that
grouped linear estimators perform quite similarly as one reduces the sample size until the
average group size falls below seventy-five. Of course, this may differ from application to
application.

32. Data for these calculations are quarterly Flow of Funds data from the Federal
Reserve.
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negative for all cases except the conditional covariance of flow consump-
tion, which is half its value for the entire sample. Turning to the medium-
term risk, the covariances rise with the horizon, as was the case in the
entire sample, and although the increase is large, the estimates of medium-
term risk are significantly smaller than those that use the entire sample.
At even longer horizons, the point estimates of the covariances capturing
the medium-term risk in the 1980s and 1990s are negative and thus incon-
sistent with the textbook model. Note that, for reasons of comparability, as
discussed above, the numerator of the estimating equation for risk aversion
(equation 6) is calculated from the entire sample. Thus risk aversion is
higher in this period not directly because of higher average returns during
the period but because of lower observed medium-term risk.

Tables 4 and 5 also report, for each consumption measure, the ratio of
the risk aversion coefficient for the medium-term risk of equity in the
1980s and 1990s to that in the entire sample (1959-2000, from tables 1
and 3). For future use in adjusting estimates from the CEX data, let these
ratios be denoted by @;. Risk aversion coefficients estimated from the
smaller sample are typically two times those estimated in the entire sam-
ple but range between 1.1 and 4.7.%

In sum, the period over which household-level data are available on
the consumption of stockholders is also a period in which equity markets
performed unusually well and in which the covariance of aggregate con-
sumption growth and returns was unusually low. Any comparison of the
covariance of stockholder consumption from the CEX with the model
must take account of this fact. Not doing so risks rejecting the reason-
ableness of the model because of the fact that household-level data are
available only in an unusual period.

The Risk of Stocks for Stockholders

Is the medium-term risk of equity for stockholders sufficient to ratio-
nalize its high relative return? Tables 6 and 7 report covariance estimates
using the consumption growth of stockholders and measuring consump-
tion as flow consumption or total consumption expenditure, respectively.

33. This factor also measures any differences in the estimates of the covariance due to
different small-sample properties of the covariance measure between the longer and the
shorter samples.
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The first point to note is that the unadjusted contemporaneous covari-
ances for stockholders are at least five times larger than those estimated
using aggregate consumption data over the entire sample (first row of
tables 1, 2, and 3), and larger still than those estimated using NIPA data
and the shorter sample (first row of tables 4 and 5), which are negative in
three out of four cases. These raw contemporaneous covariances imply
risk aversion coefficients of between 70 and 90 for flow consumption,
and between 27 and 30 for total expenditure. Although both of these esti-
mates are still implausibly large, they are much smaller than in the NIPA
data on all households.

Second, the unadjusted covariances rise significantly as one extends the
horizon over which consumption risk is measured. The medium-term con-
sumption risk of equity is three to four times greater than the contempo-
raneous risk for flow consumption, and over twice as large for total
expenditure. Thus the main finding for the aggregate data holds here as
well: the medium-term risk of equity is significantly larger than the con-
temporaneous risk. Although an increase in risk of two to four times is
large, it is interesting to note that the increase implied by these point esti-
mates is not as large as the increase with horizon observed in the aggregate
estimates.

Vissing-Jgrgensen and Brav, Constantinides, and Geczy also document
that the contemporaneous consumption risk of equity for stockholders is
greater than that for all CEX households.** But more important, the con-
sumption risk of stockholders is also larger at horizons of one to two years.
The raw estimates of medium-term risk imply levels of risk aversion as
low as the teens. Although these estimates are close to reasonable levels
of risk aversion and thus close to rationalizing the equity premium (especially
if one measures distance in terms of statistical uncertainty), these covariances
are not adjusted for the unusual returns of the 1980s and 1990s.*

34. Vissing-Jgrgensen (1998); Brav, Constantinides, and Geczy (1999). Vissing-
Jgrgensen (forthcoming) does not include estimates of risk aversion from this method since
the contemporaneous covariances are not large enough to ensure reasonably tight confidence
intervals around the risk aversion estimates. Standard errors using the delta method (used
here) are sensitive to the value of the covariance.

35. Dynan and Maki (2001) use the CEX to study the consumption response of stock-
holders to the stock market, conditional on household-level income movements and the
mean return in each year. Although this formulation is not theoretically correct for the cur-
rent exercise, they find levels of medium-term risk much greater than the contemporaneous
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To account for the unusual characteristics of the period during which
household-level data are available, I adjust the medium-term risk esti-
mated in the CEX by the amount that the medium-term risk of equity rises
in aggregate data when one moves from the subsample covered by the
CEX to the full sample available. That is, I estimate the risk of returns for
consumption and the risk aversion of the typical stockholder as

(20) COVygy = DCOVy g cux

E[rr,Hl ] + %Var(rt,rﬂ )

(2 D YVssu = s
COV sy

where covg g, oy 1 the covariance of consumption growth over horizon §
estimated for stockholders over the short sample covered by the CEX data,
and @y is the sample ratio of the medium-term risk estimated using the full
sample of aggregate data available to the corresponding estimate using
only the period covered by the CEX, as described above and presented in
tables 4 and 5.

In tables 6 and 7 the two columns to the right of each raw covariance
present these adjusted covariances and the implied levels of risk aversion.
The medium-term risk to consumption estimated from the consumption
of stockholders and adjusted for the period covered by the CEX is quite
reasonable. When marginal utility is measured as flow consumption, which
omits many luxuries, the covariances show sufficient risk to consumption
that the risk aversion coefficient of the representative stockholder need
only be in the neighborhood of 5 to 10. When marginal utility is mea-
sured by the medium-term movement in total expenditure, the risk aver-
sion of the representative stockholder need only be in the range of 3 to 8§ to
rationalize the equity premium.

How important is looking at the medium-term response rather than the
contemporaneous response? This question is harder to answer, since the
aggregate data in the period covered by the CEX imply a negative con-
temporaneous covariance. However, if one adjusts the contemporaneous
covariance by the same factor used at a horizon of one quarter, then the

risk, their point estimates would imply even higher covariances and lower (more plausible)
estimates of risk aversion than found here.
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implied risk to consumption rises by 3.6 times and 5.9 times for uncondi-
tional and conditional flow consumption, respectively, as one moves from
contemporaneous risk to medium-term risk at a horizon of seven quar-
ters. Although not quite as large as the order-of-magnitude increase in the
aggregate data, this increase is still large.

In sum, the medium-term risk of equity for stockholders in the CEX is
larger than the medium-term risk for the consumption of all households
in the NIPA. Adjusted for the low covariance found in this period in the
aggregate data, the medium-term consumption risk of equity for stock-
holders is consistent with the high average rate of return to stocks and
reasonable levels of risk aversion for stockholders. According to tables 6
and 7, the combination of limited participation and slow adjustment leaves
almost no equity premium puzzle. Before concluding, I explore this result
further in the next section.

The Risk of Stocks for Rich Households,
Older Households, and All CEX Households

This section addresses two questions. First, the CEX data on stock-
holders differ from aggregate consumption data in a number of ways. To
what extent does each of these differences drive the main result? Second,
the medium-term risk of stockholders presumably exceeds the risk for all
households because the wealth of stockholders is more highly correlated
with returns than that of the typical household. Is the consumption risk of
those with little labor income (older households) or with more asset wealth
(rich households) larger still? Ultimately, statistical uncertainty hampers
the ability of the data to answer these questions. The results presented here
are therefore informative but not conclusive.

The CEX consumption series on stockholders differs from the NIPA
consumption data in several respects. The CEX series is aggregated in a
manner consistent with the theory, whereas the NIPA consumption series
is not. NIPA consumption growth is the first difference of the logarithm
of the average level of consumption across the population. This not only
confounds movements in the distribution of consumption with movements
in the typical household’s marginal utility, but also includes households
that die, immigrate, emigrate, or are “born” into the sample between
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period ¢ and period ¢ + 1. In the CEX the more theoretically appropriate
approach is used of first converting the household data to logarithms, then
differencing for households present in both 7 and ¢ + 1, then averaging.*¢
Correct aggregation can make a significant difference in estimating the
response of expected consumption growth to time variation in risk-free
real interest rates,’” suggesting that correct aggregation may matter for
the present set of results.

Other differences also exist. Consumption in the NIPA includes the
spending of nonprofit organizations, whose objectives probably are not
captured by the same model we apply to households. As noted, the defini-
tions of consumption are not identical, and the CEX data tend to measure
durable purchases more accurately than small nondurable purchases for
reasons of recall. Further, the CEX sample covers a different population of
households. As discussed in more detail in the appendix, rural households,
military households, and students living in dormitories are excluded. The
CEX is also a nonrandom sample.

To evaluate the importance of these differences between the CEX and
the NIPA data, I construct a series from the CEX that mimics the NIPA
series. I build average consumption per person by period using the CEX
data and sample weights and then calculate the medium-term risk of equity
using this measure of consumption instead of the NIPA data. Tables 8
and 9, which are similar in format to tables 6 and 7, show that the con-
sumption risk of equity as measured in the CEX data aggregated to mimic
the NIPA is lower than that measured in correctly aggregated data on
stockholders. However, it is also the case that the estimated consumption
risk of equity is significantly larger in this CEX consumption series cov-
ering all households than it is in the NIPA consumption data in the com-
parable period (tables 4 and 5). Raw covariances estimated in the NIPA
data range up to roughly 0.0012, whereas in this aggregation of the CEX
the estimated covariances are as large as 0.0029. Like the NIPA data, the
CEX data show a significantly larger risk of consumption at horizons of
one or two quarters, but unlike the NIPA data, as the horizon is increased
further, the estimated risk declines. At horizons beyond four quarters, the
CEX aggregate has a lower estimated risk of consumption.

36. Calculations per effective householder are also done at the household level rather

than simply making the data per person.
37. See Attanasio and Weber (1993).
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On balance, the CEX pseudo-NIPA data suggest that the medium-term
risk rises over a couple of quarters only, and that risk aversion coefficients
corresponding to these higher estimated risk levels are around 30 to 50
when the data are not adjusted for the sample, and 15 to 30 when adjusted
for the unusual returns of the 1980s and 1990s. These estimates of
medium-term risk aversion are about half those in the NIPA data and about
twice those for correctly aggregated data on stockholders. These are then
the differences due to the definitions and measurement of consumption and
the sample differences. Of course, this number has a fair amount of sta-
tistical uncertainty in addition to being a rather coarse characterization of
many numbers.

How much of this remaining difference is due to restricting the sample
to stockholders, and how much due to correct aggregation? Figure 4 shows
the ratio of the medium-term risk of equity for stockholders to the
medium-term risk of equity for all households in the CEX, aggregated in
the same manner as for stockholders. The contemporaneous risk for stock-
holders is typically positive, whereas for all households, correctly aggre-
gated, it is typically negative. For horizons of one, two, and three quarters,
the covariance of stockholder consumption growth with returns is not
much larger than that for all households. However, for four quarters and
beyond, and with the caveat that statistical uncertainty is high, this ratio
is more clearly larger. The medium-term risk to the consumption of stock-
holders is on average a third larger than that for all households in the CEX.
Thus the restriction to stockholders (for the already restricted sample of
the CEX) increases the medium-term risk to consumption by about a third,
whereas correct aggregation increases the medium-term risk by roughly
two-thirds. The restriction to stockholders makes a greater difference for
the contemporaneous risk of equity than it does for the medium-term risk.

A second set of questions is whether different subpopulations might
have an even higher medium-term risk of equity or give further clues as
to the correct theoretical model to explain limited participation in the stock
market. One possible reason for limited participation is that some house-
holds have little net worth beyond future labor income. If such house-
holds face restrictions on borrowing to invest in the stock market, then
small costs of entering the market may keep these households from invest-
ing in stocks, even though the marginal investment in stock has high
returns and little consumption risk. Similarly, some households might hold
stocks but be prevented from increasing those holdings because they find
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Figure 4. Ratio of Consumption Risk for Stockholders to That for All Households
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Source: Author’s calculations based on data from Bureau of Economic Analysis, National Income and Product Accounts.

themselves up against the constraint on borrowing. To shed light on this
explanation, I examine two different populations: older households, for
whom future labor income is relatively small, and richer stockholding
households, who, if constrained, are at least holding more substantial
equity wealth.

Table 10 reports the contemporaneous and the medium-term risk for
households in which the average age of the head of the households is sixty-
five or greater (top panel) and households holding more than $25,000 (in
1982-84 dollars) in securities (bottom panel). Point estimates suggest
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that older households do not on average bear a higher consumption risk
of equity than does the typical household. Although quite uncertain, these
levels of medium-term risk are slightly smaller than those of the typical
CEX household. This is consistent with an alternative view of the world
in which elderly households hold large amounts of Social Security wealth,
which is relatively safe and whose returns are uncorrelated with the mar-
ket. Although not shown in the table, there is also no evidence that older
households that hold stock bear any different degree of consumption risk
than does the typical stockholding household. In sum, there is no evi-
dence that households in which the head is sixty-five or older bear more
consumption risk of equity than do similar households of all ages.

The bottom panel of table 10 finds no evidence that wealthy households
bear more medium-term consumption risk than the typical household
holding stock. Thirty-six percent of stockholding households are classified
as rich, so that this series has more measurement error than the series for
all stockholders. The point estimates vary more with changes in the hori-
zon but show levels of medium-term risk very similar to those found for all
stockholders in tables 6 and 7. In sum, there is little evidence of differences
among the population of stockholders, but also little evidence against such
differences.*®

Discussion

This paper judges the reasonableness of equity’s risk and return in a
way that is valid under a variety of models of consumer behavior. The
average risk and return of equity relative to a risk-free investment are close
to being consistent with optimal investment behavior for those house-
holds that hold equity, given slow adjustment of consumption, reasonable
levels of risk aversion, and time-separable expected utility. This main find-
ing raises two questions.

First, what keeps most households out of the stock market? One expla-
nation is that there are significant fixed costs associated with learning
how to invest, as well as flow costs that this paper ignores, such as taxes,

38. It is also worth noting that, partly as a result of statistical uncertainty, and unlike
the results up to this point, the magnitudes of the comparisons in this section depend to some
extent upon relatively minor (although correct) decisions concerning the construction of
the data.
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commissions, mutual fund management fees, and the time costs of moni-
toring one’s portfolio. However, even given the higher risk of equity found
using the medium-term measure, these costs would seem to be small rela-
tive to the high returns on equity. Additional market incompleteness, how-
ever, may make small costs sufficient. In particular, some households may
not invest in equity because they have little liquid wealth and would pay
high interest rates if they were to borrow against future income to invest
in equity. Complementing this explanation, markets provide incomplete
insurance against changes in labor income, and idiosyncratic risk can sig-
nificantly increase the effective risk of equity at the household level.** It
would also be useful to understand the relationship between limited par-
ticipation and the distribution of consumption, and in particular whether
the distribution of consumption is becoming bipolar, with stockholders
increasingly more wealthy than nonstockholders.

Second, how do we incorporate the models of the slow adjustment of
consumption from the literature on consumption smoothing into asset pric-
ing models more generally? This paper provides several clues as to what
the correct structural model of asset pricing might look like. Many recent
models focus on significantly different models of consumer behavior or
utility functions. This paper shows that limited participation and power
utility rationalize the average differences between stock returns and the
risk-free rate in the medium term, but that consumption smoothing does
not capture the high-frequency relationship. These results imply that one
should focus on modifications of behavior or utility functions that are con-
sistent with power utility and intertemporal optimization in the medium
term. It would be useful to further test this view, for example by studying
whether the medium-term risk to the consumption of stockholders also
explains returns across groups of stocks or between long- and short-term
bonds.*

39. See, for example, Constantinides and Duffie (1996), Constantinides, Donaldson, and
Mehra (forthcoming), and Heaton and Lucas (1996). Parker (1998) shows that consump-
tion and liquid wealth are closely related at low levels of liquid wealth, implying that an
investment in equity could significantly raise consumption volatility for households with
low liquid wealth.

40. The risk-return trade-off for long-term bonds lies between those of short-term bonds
and the stock market, and so is also a puzzle. It seems reasonable to assume that house-
holds that hold corporate bonds have easy access to corporate equity, and therefore that
limited participation has no role in explaining the risk-return trade-off between these two
assets. For this model to work, therefore, it must be that the increase in measured risk that
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Turning to the implications of this paper, since the average return on the
stock market is consistent with the risk of the stock market for house-
holds holding stock, stocks appear to be a good deal for the typical non-
stockholder in that the average return on equity outweighs the risks to
consumption for a marginal investment. For the typical household not in
the stock market, access to equity offers potentially large gains. Thus sig-
nificant welfare gains could be realized if the government were able to pro-
vide access to diversified equity funds in a manner that avoids the costs
or concerns that now keep these households out of the market (and does
not entail large costs to the government), such as attempted in some pro-
posals to diversify household Social Security wealth.*' Although the costs
and benefits of such a policy depend on far more than the issue consid-
ered here, this paper does clarify the current risk of equity that should be
used in calculating the potential welfare gains of such policies; it also
makes clear that the relative risk and return of equity are reasonable for
those households already participating in the stock market.

The findings of this paper support the view that the stock market boom
of the 1980s and the 1990s was driven in part by increased stock market
participation in response to declining costs of stock ownership.* The cost
of investing in the stock market has declined significantly thanks to legal
changes and technological improvements in communications and infor-
mation processing, and the participation rate has risen dramatically. The
increase in stock ownership shares the risk of dividends across more
households, which, in the steady state, decreases the correlation between
consumption and equity returns for those households holding equity. This,
in turn, reduces the premium required on equity and so increases its price,
leading to a stock market boom. Whether the quantitative effect of this
change in participation is large or small, accounting for limited participa-
tion in the stock market is important for understanding the true price of
equity.

one observes in moving from a contemporaneous measure to a medium-term measure is
greater for bonds than for equity, which, if true, is another interesting clue for modeling con-
sumption behavior.

41. Another important caveat is that the canonical models do not always predict that
opening a previously closed market gives welfare gains at all. For discussion of the issues,
see the analyses of Allen and Gale (1994), Willen (2001), and Abel (2001).

42. See, for example, the discussions in Vissing-Jgrgensen (1998) and Heaton and Lucas
(2000).
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APPENDIX
Data Sources and Methods

Aggregate Data

Data on personal consumption expenditure are extracted from the U.S.
Central data available through Data Resources International (DRI) and
from data available on the World Wide Web site of the Bureau of Eco-
nomic Analysis. The data are spliced to form consistent series from the
first quarter of 1959 to the first quarter of 2001. All real data are chain
weighted.** Real flow consumption is constructed using series “by major
type of product,” whereas real consumption expenditure is constructed
using series “by major type of expenditure.” Chain-weighted real data on
consumption cannot be added and subtracted to generate real measures of
different combinations of consumption goods. Biases arise from differ-
ences in rates of price change and changing shares of consumption. In
practice, however, the exact series can be closely approximated by com-
bining series as one would when constructing a chain-weighted series from
the detailed data. Thus I construct consumption series and price indexes as
follows.

Let

C#" be total real consumption

C5 be total real consumption of services

C?? be total real consumption of nondurable goods

C’ be real consumption of footwear (a subcategory of nondurable
goods)

C! be total real consumption of housing services

C¥ be total real consumption of medical care services

CE be total real consumption of education services

C? be total real consumption of personal business services

C be total real consumption of medical care (category by type of
expenditure)

43. Some early real data are available only in chained 1992 dollars. The early portion
of the series in 1992 dollars is converted to 1996 chain-weighted dollars by rescaling to
make the series averages match in the first four common quarters, which are the four quar-
ters of 1967.
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CF be total real consumption of education (category by type of expen-
diture)

C? be total real consumption of personal business expenses (category
by type of expenditure).

Let X! be the nominal consumption of category i in period ¢, and let P! be
the price deflator for series i derived by dividing the nominal quantity by
the chain-weighted real quantity. Thus by definition, for all i,

_X

=

Let CT be our series real total consumption expenditure (total consumption
less medical care, education, and personal business services) and C, be our
series real flow consumption (nondurable and services consumption less
footwear, housing, medical care, education, and personal business ser-
vices). Since these data are chain weighted,

(AD) C

C, # C?+C5—C/—Cl—CV —CF-C?

(A2)
Cl # CM—CY—CE-CP.

For t = 1996, that is, any date in 1996, we construct C, and C? by addi-
tion. For ¢ > 1996, I generate the series for real flow consumption by iter-
ating forward through time on

X[ND + st - z Xz’

i=F,H.M,E,B

X
PwC +PCs, —3 PCL
A3 c=C s
(A3) T RYCP +PACS Y PIC
i=F,H,M,E.B

Xw+Xs, - X,

i=F,H.M E.B

and for r < 1996, I generate this series by iterating backward through
time on

X[Il/ﬁ) + XIS—I - Z X,I_1
i=F,H.M.E.B X
PYCM? +P5CS =3 PLC
A4 C’ . - Ct i=F.HM.E.B
A . PY™CY +PCs, -% PICL
i=F,H .M E,B
X’ND + XIS - Z X[i

i=F,H M E.B




328 Brookings Papers on Economic Activity, 2:2001

The construction of real consumption expenditure follows the same
logic. For ¢ > 1996, I generate the series for real consumption expenditure
by iterating forward through time on

X — Z }?{i PAICAI — 2 131116/'

(AS) CIT - C/T_l AlL(CYAIL ~ pi( i x All S 7 i ’
P! CH - 2 le = Xz—l - 2 leq
i=M E.B i=M .E.B

and for ¢ < 1996, I generate this series by iterating backward through time
on

XM- % X RUCH- ¥ BC

. i=M,E.B EMES
A0 = s e X - Y X
=M E.B i=M.E.B

I divide the resulting series by the U.S. population to arrive at consumption
per capita. Population data are three-month averages of monthly data from
the Census data from DRI. The series drops by very close to 2 million in
the first month of 1983 and rises by very close to 2 million after the end
of 1985. I adjust the series upward by 2 million over the period 1983:1 to
1985:4 to avoid the otherwise implied large swings in consumption per
capita. The resulting population growth over the break periods is similar to
the growth rates in nearby months.

Returns on stocks and the risk-free rate are extracted from the Center
for Research on Securities Prices (CRSP) data. The stock market index
used is the quarterly CRSP index for the New York Stock Exchange and
the American Stock Exchange. The risk-free rate is constructed using
three-month averages of the monthly Fama risk-free rate (available in the
CRSP data). The Fama risk-free rate is converted from continuous time
to a quarterly rate. The return subscripted by 7 + 1 represents the return
during period ¢ + 1 so that

P :
(A7) rz,r+l = ln(l + %dﬁl - iI/,Hl J

t

where P, is the price of the basket of equities at the end of period ¢, d, are
dividends paid during period ¢, and ¥, ,, is the gross nominal risk-free
rate. The dividend-price ratio corresponding to period ¢ is d /P, ;.
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Conditional Estimation and the Vector Autoregression

The VAR confidence intervals are constructed by Monte Carlo integra-
tion under the assumption that the innovations are Gaussian. The proce-
dure for this paper follows that described in RATS version 5, section 13.4.
The VAR includes a complete set of quarter dummies in addition to the
predetermined variables. The impulse responses for the entire system are
given in figures A1 and A2.

To construct predicted returns, a regression consisting of the first row of
the VAR system is run for the period from 1959 to 1974, and the fitted
values from this regression are expected returns. From 1975 on, a rolling
regression is used in which only information up to 7 — 1 is used to predict
returns at ¢. For simplicity and consistency, this is done for a sample of
data with timing structured as in the CEX so that the regression uses three-
month lags and predicts three-month returns but does this at a monthly fre-
quency. Thus the same predicted returns series is used for the aggregate
and the CEX analyses. Month dummies are included rather than quarter
dummies. The aggregate results are almost identical if only quarterly data
are used.

The Consumer Expenditure Survey

Survey data are available only from 1980, so that the earliest consump-
tion observation covers October to December 1979. In 1998 and beyond,
the survey significantly altered the categories into which consumption
expenditures are grouped, in order to match the extensive restructuring of
the consumer price index (CPI) at that time. The 1997 files include data on
household expenditure for all three-month interview periods starting in
1997, so that the data used cover a period up to and including February
1998. I use both the raw data files and SAS files available from Lorna
Greening at ftp://elsa.berkeley.edu/pub/ices/.

Flow consumption is defined as purchases of food, alcoholic beverages,
apparel and apparel services, gasoline and motor oil used in transportation,
public transportation, entertainment, personal care, and reading. As in the
aggregate data, this definition omits expenditure on health care, housing,
education, and financial services. Unlike in the aggregate data, footware is
included. I omit tobacco, because it is addictive; household operations,
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because it includes repairs of furniture, appliances, and computers, as well
as day care expenses, including tuition; and utilities, because, apart from
telephone service, these are to a large extent determined by one’s housing
choice. Total expenditure omits spending on health care, charitable con-
tributions, and education. Both series further differ from NIPA data in
excluding spending by nonprofit organizations.

Flow consumption is converted to real terms using the CPI for each cat-
egory of consumption for the census region in which the household
resides. The CPI categories match the CEX categories and provide a rea-
sonable approximation to the optimal chain-weighted index, although each
subcategory of the CPI is likely to overstate inflation. Total expenditure is
deflated by the CPI for all items less medical care. Similar results obtain if
one instead uses the NIPA chain-weighted deflator for total consumption.
Consumption per effective householder is calculated by dividing by the
number of heads (one or two) plus 0.4 times the number of children.

Because of some implausibly low reports of consumption, I drop the
bottom 1 percent of households in the distribution of real flow consump-
tion per effective householder at each date. Rural households are dropped,
as are households living in student housing and observations in which fam-
ily size changes are greater than 3. Finally, the top and bottom 5 percent of
the distribution of growth rates of flow consumption are dropped in each
period. This trimming occurs at log growth rates of between 50 and 60 per-
cent. Although trimming should not alter inferences if markets are com-
plete among stockholders, trimming could understate the risk of equity, but
in fact it does not. Experimenting with no trimming and with trimming
1 percent instead of 5 percent tails gave similar estimates for stockholders,
although with slightly greater standard errors and smaller differences
between stockholders and all CEX households correctly aggregated.

Consumption series are constructed as average consumption growth for
all households and for only those households that report positive holdings
of stocks, private bonds, or mutual funds immediately before the first
observation on consumption. The data are seasonally adjusted by regress-
ing them on dummies for each month, and the residuals are used in the
analysis. Households that have pension wealth but do not directly hold
equity are likely to report that they hold no stocks. Thus the series on the
consumption of stockholders consists primarily of households that hold
stock directly. Households with top-coded amounts in the final interview
are deemed stockholders. Errors in processing the survey assigned bal-
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ances of $1 to a significant number of households that actually have bal-
ances well in excess of this amount. To be conservative in labeling house-
holds as stockholders, these balances are treated as if the household indeed
had wealth in these types of assets of $1. There are an average of 115 valid
consumption growth rates per period for stockholders, and 908 average
consumption growth rates per period for all households (both after trim-
ming the tails of the distribution).

Because of survey changes, there are eleven missing observations on
consumption growth during the sample, so that ultimately valid data on
consumption growth are available for 205 partly overlapping three-month
periods. Because of decennial survey changes, one cannot construct con-
sumption growth for any households across the last three months of 1985
to the first three months of 1986, and similarly for 1995 to 1996. Further,
because of changes in the survey methodology, the three observations on
consumption growth ending in December 1987 and January and February
1988 exhibit large changes in the mean and variance of consumption
growth and are dropped. Similar survey changes lead to dropping the same
three months across 1995 to 1996 and across 1981 to 1982. Thus, from a
possible 216 observations on consumption growth, 205 valid observa-
tions are available. Because the missing data occur in the middle of the
sample, it could significantly reduce the power of our tests. To mitigate this
effect, consumption growth rates are imputed to these dates that have the
same covariance structure with lagged returns as the remainder of the data,
and the standard errors are adjusted to account for the fact that some data
are imputed.



Comments and
Discussion

N. Gregory Mankiw: About twenty years ago, the consumption-based
capital asset pricing model took center stage in discussions of asset pricing
and economic fluctuations. Since then many economists have puzzled
about the economy’s most important risk premium, the spread between the
equity return and the risk-free return. According to the model, the right
measure of risk is consumption risk, but the measured consumption risk
associated with the stock market seems too small to explain an equity
premium of 6 percentage points, unless consumers are extraordinarily
risk averse.

Fortunately, we have made progress toward explaining the equity pre-
mium, and this paper by Jonathan Parker makes a significant contribution
to that effort. The resolution to the puzzle rests, at least in part, on two
facts that several studies have now documented.

The first fact is that the risk of equities measured using consumption
by stockholders alone is greater than the risk measured using aggregate
consumption. Stephen Zeldes and I first documented this using data on
food consumption from the Michigan Panel Study of Income Dynamics.'
This finding has been confirmed in other, arguably better data sets by
Annette Vissing-Jgrgensen and by Parker in this paper.?

Of course, this fact does not explain why so many people do not hold
stock, and this can be viewed as a puzzle in its own right. Part of the
answer is that many people live hand to mouth and own hardly any assets

1. Mankiw and Zeldes (1991).
2. Vissing-Jgrgensen (1998).
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at all. But that is not the whole story. Zeldes and I documented that many
people with sizable liquid assets hold no stock. The most plausible answer
for these people is information costs: many people just do not understand
stocks and bonds and do not feel comfortable buying them. Imagine how
the typical economist would feel if advised to invest his or her retirement
funds in rare stamps or seventeenth-century artwork. Most of us probably
know nothing about these markets, but we know to stay away from things
we do not understand.

The second fact that helps explain the equity premium is that consump-
tion risk is higher when measured using medium-term changes in con-
sumption than when using only the contemporaneous co-movement of
consumption with stock market returns. This fact is documented both here
and in a parallel paper by Xavier Gabaix and David Laibson.? Parker esti-
mates (in the first column of his table 1) that lengthening the time hori-
zon raises the measured consumption risk of equities by a factor of ten.

With the benefit of hindsight, it seems that both of these facts should
have been obvious. Regarding the fact of limited stock market participa-
tion, it is hardly a shock that many people do not hold equities and that
those who do hold them face more equity risk than those who do not.
Regarding the time horizon, the stock market is widely viewed as a lead-
ing indicator of economic activity, two-thirds of which is consumer spend-
ing. Thus, it is no surprise that increasing the time horizon raises the
measured covariance.

The literature on consumption-based asset pricing neglected this obser-
vation until recently because, according to standard theory as set forth in
Robert Hall’s seminal 1978 paper, consumption should follow a random
walk.* In particular, the stock market should not be correlated with future
consumption changes, so the contemporaneous risk and the medium-term
risk (as measured in Parker’s table 1) should be the same. Yet this theo-
retical prediction has never been fully confirmed by the data. In that same
1978 paper, Hall tested the theory and found that the random-walk
hypothesis worked well, with a single exception: the stock market pre-
dicted future consumption growth. He hypothesized that some part of con-
sumption takes time to respond to changes in wealth. This conjecture

3. Gabaix and Laibson (forthcoming).
4. Hall (1978).
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foreshadowed by two decades this paper by Parker and the parallel one
by Gabaix and Laibson.

Although Hall initially proposed this delayed-adjustment hypothesis, he
never took it very seriously, and for good reason. If you add adjustment
costs to the standard permanent income model, you are likely to get strong
positive autocorrelation in consumption growth, because people will
slowly respond to news about permanent income. By contrast, as Hall
showed, the actual univariate process for consumption is close to a random
walk, which means that consumption growth is close to white noise.
Gabaix and Laibson salvage the model from this critique by assuming that,
although there is lagged adjustment to stock market news, consumers
respond immediately to all other news, such as news about labor income.
Thus delayed adjustment is important for explaining the equity premium,
but all other fluctuations influence consumption as in the Hall random-
walk model. This set of assumptions makes the model work, but it seems
like a deus ex machina, descending out of the sky to save us when we
need it and assuming itself back to heaven when it would prove inconve-
nient. Parker avoids such criticism by skirting the question of why the
short-run and the medium-run dynamics are so different. This is an impor-
tant topic for future work.

One place where I part company with Parker is over the magnitude of
this time horizon effect. I think the paper overstates the case because it
emphasizes the difference between medium-term risk and contemporane-
ous risk measured using quarterly data. Much, although not all, of the
previous literature, including my paper with Zeldes, has used annual data.
Parker’s figures 1 and 2 show that most of the gain in this exercise comes
in the first few quarters. Had he started with data at an annual frequency,
he would have seen a much smaller improvement from going beyond the
contemporaneous consumption risk.

Despite this complaint, I am convinced by the more fundamental point:
Consumption risk measured over the medium term exceeds that measured
contemporaneously. I do not believe that this observation changes the
estimates by a factor of ten, but it could well be a factor of two or three.

In addition to limited participation and time horizon, Parker suggests a
third piece to the equity premium puzzle: aggregation. He claims that mov-
ing from National Income and Product Accounts data to a correctly aggre-
gated consumption series from the Consumer Expenditure Survey
increases measured consumption risk substantially. This inconsistency
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between the NIPA and the CEX data is interesting and potentially impor-
tant, but the explanation for it is left as a bit of a puzzle in its own right.
If the NIPA data are artificially smoother than they should be, this fact
would have major ramifications for the literature on consumption and asset
pricing. But it is also possible that the CEX data are flawed in some way.
The paper shows that the two data sets lead to different results, but it does
not make a compelling case for preferring one data set over the other. The
CEX data may simply be noisy: the large standard errors in Parker’s
table 6 certainly suggest this possibility.

Besides the explanations for the equity premium that this paper
explores, another deserves to be on the table: sheer luck. Parker empha-
sizes that it would be a mistake to judge the equity premium using data
from the 1980s and 1990s alone, because those decades saw extraordinar-
ily high returns, a fact that someone at the beginning of the period could
not have foreseen. I agree with that logic. But the same argument could
be made for the entire twentieth century. From the standpoint of
humankind’s longer history, the economic progress of the past hundred
years has been exceptional. Naturally, those who held an equity stake in
this progress were well rewarded. Yet this outcome was probably not what
most people living at the beginning of the twentieth century expected. In
other words, the ex ante equity premium may have been much smaller than
the ex post equity premium of 6 percent.

One person who did envisage this remarkable growth was John May-
nard Keynes. In a famous essay, “Economic Possibilities for Our Grand-
children,” Keynes suggested that humankind was embarking on an
economic miracle of a sort that previous generations could not have imag-
ined. It is worth taking a moment to reflect on Keynes’s prognostications
and their implications for the equity premium. Keynes predicted that, a
century after he was writing, incomes would be four to eight times higher
than they were in 1930. This translates into growth in real income per
capita between 1.4 and 2.1 percent a year, which has turned out to be
remarkably accurate. Keynes then went on to suggest that if this growth
occurred, “the economic problem may be solved.” In other words,
humankind would become satiated. The marginal utility of consumption
would hit zero.

5. Keynes (1931).
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If Keynes’s view on the latter point were right, buying equities at the
beginning of the twentieth century would not have been a good invest-
ment. If the economy experienced the growth that Keynes forecast, as it
has, equities would pay off, as they have. But so what? If we are all going
to be satiated, the higher return of stocks is of no value, and therefore there
is no point in taking the risk. If the marginal utility of consumption is
heading rapidly toward zero, people will exhibit very high risk aversion
and will require a very large extra return to take on the risks of holding
equities.

With the benefit of hindsight, we can see that Keynes was right about
the growth, but wrong about the satiation. Although the twentieth century
did generate a high return on equities, it also generated a surprising
increase in the number of ways for investors to spend their marginal
wealth. Perhaps this is why today we look back and view the equity pre-
mium as such a puzzle.

Jonathan Parker has moved us closer to resolving the puzzle. I am con-
vinced that he is getting at a large part of the truth. Limited participation in
the stock market and a longer time horizon can surely help explain the
large observed equity premium. And the discrepancy between the NIPA
and the CEX data is an issue that deserves a closer look. But part of the
explanation for the equity premium may also lie in the fact that few people
expected the rapid growth and high returns that we have experienced over
the past hundred years, and some of those who did thought we would end
up sated as a result. In other words, what we take for granted at the begin-
ning of the twenty-first century was not at all obvious a century ago.

Paul Willen: In this paper Jonathan Parker calculates the risk aversion of
consumers who invest in the stock market. He exploits the first-order con-
ditions of the individual utility maximization problem, which relate
expected asset returns and the covariance of marginal utility of consump-
tion with asset returns. Parker innovates on the existing literature by mea-
suring that covariance as the covariance of consumption with lagged asset
returns, rather than with contemporaneous asset returns as previous
researchers have done. He finds that consumers who invest nonzero
amounts in the stock market have risk aversion coefficients in the range
that most researchers would consider reasonable. Thus one might be
tempted to argue that the equity premium puzzle has been solved.



Jonathan A. Parker 339

But has it been? Strictly speaking, no. Although Parker shows that the
equity premium is consistent with reasonable values of risk aversion for
those holding stocks, the puzzle remains why so many consumers hold
no stocks. One natural explanation of Parker’s finding is that some con-
sumers do not participate because they are highly risk averse. If we aver-
age together the participants, with their reasonable risk aversion
coefficients, and the nonparticipants, with their extremely high coeffi-
cients, we get a very high average level of risk aversion (and a puzzlingly
large amount of dispersion in risk aversion). Thus the equity premium puz-
zle is alive and well.

Alternatively, suppose we assume that there is some reason other than
high risk aversion why people fail to participate in equity markets. Then
we can conjecture that these nonparticipants’ risk aversion is comparable
to that of participants and claim a solution to the equity premium puzzle.
Thus Parker’s analysis solves one puzzle, the equity premium, by invoking
another, the participation puzzle: if nonparticipants have reasonable risk
aversion coefficients, why don’t they own equity?

Recall two basic stylized facts about equity ownership:'

—Most people own little or no equity, even when equity ownership is
defined very broadly to include equity held in defined-contribution pension
plans and similar vehicles.

—Even many people with significant liquid financial assets own no
equity, again even when equity ownership is broadly defined.

Why do these facts puzzle economists? Consider the individual invest-
ment decision: all potential investors face roughly the same opportunity
to invest in risky assets—a better-than-fair bet. Theory tells us that no mat-
ter how risk averse you are, you should invest a strictly positive amount
in such a bet. In the real world, indeed, equity is not just a better-than-fair
bet, but a much, much better than fair bet.

But in the real world certain circumstances still might lead to nonpar-
ticipation. Three of these are trading costs, borrowing constraints, and
labor income risk. In reviewing these, one should keep in mind that a plau-
sible explanation must generate the nonparticipation of a large fraction of
the population and predict positive equity holdings for the consumers
that Parker focuses on. In other words, if something reduces demand for

1. See Poterba and Samwick (1995) for details.
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equity for everyone, it might explain the equity premium but will not
explain the participation puzzle.

Trading costs. If investors can borrow unlimited amounts at the risk-
free interest rate, standard models predict that they will take enormous
positions in equity, by borrowing against future labor income. For exam-
ple, Steven Davis and I show that a plumber aged thirty will invest more
than $700,000 in risky assets.? Such investments allow for dramatically
higher lifetime consumption. And as a result, no reasonable trading cost
can dissuade investors from participating in risky asset markets.

Borrowing constraints. Under borrowing constraints, consumers cannot
take leveraged positions. But reasonably calibrated examples show that
they will still invest all (or almost all) their liquid wealth in risky assets.
Life-cycle models with borrowing constraints predict low levels of liquid
wealth until age forty.? Thus, even if a younger consumer invests all his
or her wealth in the stock market, the consumption and utility benefits of
equity ownership are small. Relatively small trading costs could then
explain nonparticipation among these younger consumers. So borrowing
constraints, coupled with reasonable trading costs, could in principle
explain the first stylized fact cited above, but they cannot explain the sec-
ond: that of nonparticipation among consumers with considerable liquid
wealth.

Labor income risk. Can the presence of risk to labor income reduce
the benefits of stock ownership? Yes, in principle. First, if labor income is
positively correlated with stock returns, then labor income acts as an
implicit holding of equity and reduces the benefits of additional equity
ownership.* However, empirical evidence shows that the correlation of
equity and labor income is highest for men with the most education and for
the self-employed,’ two groups that are highly likely to own stock; the cor-
relation is negative for least educated men, the group least likely to own
stock. Second, even if labor income risk is uncorrelated with equity, it
can depress demand for equity by making consumers more averse to all
risks. Simulation evidence suggests that labor income risk uncorrelated

2. Davis and Willen (2000a).

3. Coco, Gomes, and Maenhout (2001); Constantinides, Donaldson, and Mehra
(forthcoming).

4. See Davis and Willen (2000b) for an explanation.

5. For evidence on the first group see Davis and Willen (2000a); for evidence on the self-
employed see Heaton and Lucas (2000). See also Bertaut and Haliassos (1995).
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with equity does not have a significant effect on portfolio choice.® Gregory
Mankiw argues that if the variance of labor income shocks is negatively
correlated with return shocks, demand for equity will fall.” Simulation evi-
dence on the Mankiw effect is mixed.® Empirical evidence suggests that
the effects of uncorrelated labor income risk are present but small.’

Other researchers have argued that habit formation and other modifi-
cations to preferences can explain why consumers are much more averse
to holding equity than standard measures suggest they should be. Although
such explanations could, in principle, explain the equity premium puzzle,
they cannot explain the cross section of portfolio holding. It is not clear,
for example, why habit formation would affect one part of the population
and not another.

Widespread nonparticipation is, in many ways, an even more puzzling
phenomenon for equilibrium theory than it is for optimization theory.
General-equilibrium models with incomplete markets predict that mar-
ketable risks will be shared across individuals.'® Equity risk is marketable,
yet we see that only a small fraction of the population owns equity. If
frictions such as borrowing constraints account for the poor distribution of
equity across the population, then the puzzle is why society has not created
institutions to share equity risk more broadly.

In conclusion, the failure of large sections of the population to hold
stock is a puzzle for economic theory. Although many things could explain
this nonparticipation, researchers have yet to find a reasonable model that
matches the observed distribution of participation. But if Parker has not
solved the participation puzzle, he has at least shown that a solution to
the participation puzzle will take us a long way toward solving the equity
premium puzzle.

General discussion: Robert Gordon commented on the fact that the CES
data that Parker uses are more volatile than the NIPA consumption data.
He noted that for many reasons—sample survey error, imperfect recall of
purchases, and lumping together of large purchases that are strung out over

6. Heaton and Lucas (1997); Coco, Gomes, and Maenhout (2001).

7. Mankiw (1986).

8. Heaton and Lucas (1996, 1997) find small effects; Storesletten, Telmer, and Yaron
(2001) find larger effects.

9. Vissing-Jgrgensen (2000).

10. See Willen (2001), for example.
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time—the CES survey data might exhibit a lot of spurious volatility. This
could give the impression of greater variability in the marginal utility of
consumption, and hence of greater risk, than actually exists. Gregory
Mankiw noted, however, that spurious volatility per se is not the problem,
but rather spurious volatility that is correlated with stock market returns,
so that it is not clear that these errors bias Parker’s results.

William Nordhaus observed that the paper assumes agents know the
parameters of the distribution of stock market returns estimated from the
entire sample period. He wondered whether estimates of risk aversion
would be noticeably different if they were based only on past observa-
tions at each point in time. Elaborating on this point, Gordon compared the
extraordinarily high returns from 1982 to 2000 with the low returns from
1965 to 1982 and cautioned against taking the last twenty years of stock
market data as a representative sample of returns. He viewed the higher
stock prices of the last twenty years as the result of a series of positive sup-
ply shocks that unwound the earlier adverse supply shocks that had
depressed prices. Gordon suggested that it would be imprudent for
investors today to draw conclusions based on either series alone. However,
he thought that the risk of the stock market might be substantially less now
than it had been perceived to be earlier in the twentieth century. Stabiliza-
tion policy in the postwar period has reduced the exposure of individual
investors to the greater part of the risk actually experienced, in both the
stock market and consumption, in the period before 1950. In addition,
mutual funds now protect more people from the risk associated with hold-
ing individual stocks. He concluded that there are substantial reasons why
the perceived risk of stocks, as opposed to their return, may have fallen
significantly. Although the expected return has probably gone up, the risk
has probably gone down.

The discussion turned to the paper’s implications for Social Security.
Alberto Alesina questioned the relevance of the model to anyone with a
paternalistic view of Social Security. Because Parker’s is a model in which
investors are rational, any constraint imposed by the Social Security sys-
tem would appear to decrease utility. Peter Orszag noted the importance of
distinguishing between a policy of investing Social Security funds in the
stock market and a policy that increases saving, either by prefunding the
existing plan or by increasing compulsory saving. He argued that although
the paper supports proposals to diversify the Social Security trust fund, it
does not provide evidence in favor of increased saving. He noted that a
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footnote in the paper suggests that the increase in estimated risk from
lengthening the horizon is actually greater for bonds than for stocks, which
would increase the desired portfolio share in stocks. Elaborating on this
point, William Nordhaus noted that, for liquidity-constrained households,
forced increases in saving could be utility decreasing, even if equities are
extremely attractive relative to risk-free investments. A household that
finds itself borrowing on its credit card at 16 percent interest will not find
it advantageous to borrow more to invest in stocks. He noted further that
if a parentalistic view with respect to Social Security reflects the belief that
consumers are not well informed with respect to either financial investing
or calculating future savings, it may be undesirable to give individuals
choice over the portfolio allocation of their Social Security savings.

William Brainard suggested it would be interesting to examine whether
characteristics of households that vary over the life cycle are useful in
explaining risk taking or the response of consumption to unexpected gains
or losses. Even for a given measured wealth-income ratio, young house-
holds have a great deal more human wealth relative to financial wealth
than do old households; unexpected returns on stocks should therefore
have a smaller percentage effect on the consumption of younger house-
holds. Similarly, it would be interesting to compare homeowners with
renters, the college educated with the less educated, and households whose
earned income has a high correlation with market returns with those for
whom the correlation is low—stockbrokers and college professors, for
example.
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