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Relative Wage Movements and the 
Distribution of Consumption 

Orazio Attanasio 
University College, London, Institute for Fiscal Studies, and National Bureau of Economic 
Research 

Steven J. Davis 
University of Chicago and National Bureau of Economic Research 

We analyze how relative wage movements among birth cohorts and 
education groups affected the distribution of household consump- 
tion and economic welfare. Our empirical work draws on the best 
available cross-sectional data sets to construct synthetic panel data 
on U.S. consumption, labor supply, and wages during the 1980s. 
We find that low-frequency movements in the cohort-education 
structure of pretax hourly wages among men drove large changes 
in the distribution of household consumption. The results constitute 
a spectacular failure of between-group consumption insurance, a 
failure not explained by existing theories of informationally con- 
strained optimal consumption behavior. A welfare analysis indicates 
that the cost of between-group consumption variability is larger than 
the cost of aggregate consumption variability by two orders of mag- 
nitude. 

I. Introduction 

The U.S. economy underwent pronounced, persistent movements in 
the structure of relative wages during the 1980s. This paper analyzes 
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how relative hourly wage movements across birth cohorts and educa- 
tion groups affected the distribution of household consumption and 
economic welfare. The analysis partially integrates two distinct litera- 
tures and contributes to each. 

One literature, large and very active, seeks to describe and explain 
time variation in the wage structure, but much of the motivation 
clearly derives from the perceived welfare consequences of changes in 
relative wages and overall earnings inequality.' The prevailing belief, 
articulated by Card (1991), seems to be that measured changes in the 
structure of income and labor earnings closely parallel changes in the 
distribution of household welfare. Few papers in this literature even 
question that belief, much less subject it to serious evaluation (the 
paper by Cutler and Katz [1991] is a notable exception).2 

In sharp contrast, research on risk sharing in consumption stresses 
the variety of explicit and implicit insurance mechanisms that insulate 
the distribution of consumption from shocks to the distribution of 
earnings capacity and income. The empirical branch of this second 
literature investigates whether observed consumption outcomes con- 
form to the implications of risk-sharing models (e.g., Cochrane 1991; 
Mace 1991; Altonji, Hayashi, and Kotlikoff 1992; Townsend 1994). 
This literature exploits a simple and rigorous theory of consumption 
allocations that, under plausible restrictions on preferences, delivers 
strong implications for the cross-sectional distribution of consump- 
tion growth. While this literature focuses on hypotheses that many 
economists view as implausible a prior, the empirical specifications 
that emanate from the theory serve more broadly as tools for investi- 
gating and interpreting the extent, pattern, and nature of departures 
from consumption insurance. 

Previous empirical research in the consumption insurance litera- 
ture typically relates the variation in idiosyncratic aspects of individ- 
ual earnings capacity and income to individual or household con- 
sumption behavior. In contrast, we examine the impact of systematic, 
publicly observable shifts in the hourly wage structure on the distribu- 
tion of household consumption. A focus on this type of wage struc- 
ture variation offers four advantages. 

First, systematic relative wage movements across large groups of 
workers are uncorrelated with idiosyncratic components of individ- 

1 Goldin and Margo (1992) and Katz and Murphy (1992) provide two of the more 
comprehensive investigations of relative wage movements in the United States during 
recent decades. Levy and Murnane (1992) survey the extensive body of research on 
recent U.S. wage structure developments. Davis (1992) examines patterns of relative 
wage movements across several countries. 

2 Some sociologists (Mayer and Jenks 1991) also question whether U.S. wage and 
income statistics accurately portray changes in the level and distribution of economic 
well-being. 
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ual-level preference shifts (e.g., changes in health status or household 
composition). Since these preference shifts plausibly affect both indi- 
vidual earnings capacity and household marginal utility, they poten- 
tially induce false rejections of consumption insurance hypotheses. 
Cochrane's (1991) analysis is especially clear on this point. 

Second, a focus on publicly observable relative wage movements 
means that our evidence against consumption insurance cannot be 
rationalized by theories that stress the role of unobserved shocks in 
an informationally constrained optimal consumption allocation (e.g., 
Green 1987; Townsend 1988; Phelan and Townsend 1991; Atkeson 
and Lucas 1992). These theories offer no explanation why relative 
consumption growth rates depend on publicly observed shocks. In- 
deed, under plausible conditions that we spell out below, these theo- 
ries predict no effect of publicly observed shocks on relative con- 
sumption growth rates. We return to this matter in Section VII, 
where we suggest how these theories can be modified to deliver infor- 
mationally constrained optimal consumption allocations more consis- 
tent with our empirical findings. 

Third, a focus on relative movements across observationally distinct 
groups facilitates the use of cross-sectional data sets that offer com- 
prehensive, high-quality information on either consumption or earn- 
ings, but not on both. In particular, we show how to implement tests 
of the sort advocated by Cochrane (1991) using synthetic panel data 
rather than longitudinal data on individuals. Given the extreme scar- 
city of longitudinal data sources with high-quality information on 
both earnings and consumption, our ability to draw on cross-sectional 
data sets is an attractive feature of our empirical strategy. 

Fourth, the focus on relative wage movements across groups of 
households enables us to devise suitable tests of consumption insur- 
ance in the face of nonseparable preferences between consumption 
and leisure and imperfect transferability of leisure across households. 
Given nonseparable preferences, previous consumption insurance 
tests rest on the maintained assumption that the social planner can 
freely transfer leisure across households (Cochrane 1991; Townsend 
1994). We explain why this maintained assumption is unattractive 
and how its violation leads to false rejections of the consumption 
insurance hypothesis. We circumvent the need to maintain this prob- 
lematic assumption by examining the response of relative household 
consumption to relative wage movements among groups of men with 
inelastic labor supply, while controlling for women's labor supply. 

Section II develops our basic approach to analyzing the nexus be- 
tween systematic relative wage movements and the distribution of 
consumption. We review the theory of consumption insurance and 
use it to derive regression specifications suitable for synthetic panel 
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data. We also consider several specification issues that pertain to life 
cycle and demographic factors, preference nonseparabilities, and un- 
insurable idiosyncratic risk. We conclude the section with a discussion 
of econometric issues pertinent to our work. 

Section III describes the data and the construction of the synthetic 
panels. Our synthetic panels contain annual observations from 1980 
to 1990 on 5-year birth cohorts crossed by four educational attain- 
ment categories. We calculate cohort-education group means for 
household consumption data from the Consumer Expenditure Sur- 
vey (CEX), and we calculate group means for individual wage and 
labor supply data from the March Annual Demographic Files of the 
Current Population Survey (CPS). The CEX and CPS represent the 
best large-scale, cross-sectional data sets on consumption and labor 
market outcomes, respectively, for the U.S. economy. 

Section IV presents a descriptive analysis of relative wage and con- 
sumption movements across cohort-education groups during the 
1980s. Pronounced movements in the structure of pretax hourly 
wages provide considerable leverage for gauging the impact of rela- 
tive wage changes on the consumption distribution. Simple scat- 
terplots reveal a spectacular failure of the consumption insurance 
hypothesis to account for relative wage and consumption comove- 
ments at low frequencies. The scatterplots also reveal that the rejec- 
tion of the consumption insurance hypothesis arises in connection 
with relative wage movements across education groups and across 
birth cohorts within education groups. 

Section V carries out formal tests of the consumption insurance 
hypothesis and characterizes the impact of systematic relative wage 
movements on the consumption distribution. The results provide 
strikingly sharp rejections of the consumption insurance hypothesis. 
Specifications that emphasize low-frequency comovements provide 
greater support for an extreme alternative to the consumption insur- 
ance hypothesis: relative consumption growth rates equal relative 
wage growth rates. For the decade as a whole, the results indicate 
that changes in the structure of pretax hourly wages among men 
were the dominant driving force behind the (large) changes in the 
distribution of household consumption. Higher-frequency comove- 
ments show much weaker evidence against the consumption insur- 
ance hypothesis and strong evidence against the extreme alternative 
of no consumption smoothing. 

The magnitude of the departure from between-group consump- 
tion insurance is remarkable. Many mechanisms help insulate the 
consumption distribution from persistent shocks to the structure of 
pretax hourly wages among men: offsetting labor supply responses 
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by men, their wives, or other household members; the progressivity 
of the income tax; the 1986 increase in the earned income tax credit; 
public welfare programs such as food stamps; and private transfers 
that cut across birth cohorts or education groups. At least for the 
U.S. experience during the 1980s, these smoothing mechanisms 
largely failed to insulate the consumption distribution from shifts in 
the pretax structure of wages. 

Section VI calculates the welfare costs of these shifts in the house- 
hold consumption distribution by comparing them to outcomes un- 
der full between-group insurance. For plausible degrees of risk aver- 
sion, our calculations indicate that large consumption variations are 
required to compensate households for the observed shifts in the 
consumption distribution across cohort-education groups. For exam- 
ple, with a relative risk aversion coefficient of two, compensating 
households for the type of between-group consumption risk they 
faced during the 1980s requires a uniform 2.7 percent consumption 
increase in all states and at all dates. This welfare cost of relative 
consumption variability among cohort-education groups is larger 
than the cost of aggregate consumption variability, as calculated by 
Lucas (1987), by two orders of magnitude. 

II. Empirical Implications of Consumption 
Insurance 

A. Theory and Derivation of Synthetic Panel 
Specifications 

According to the consumption insurance hypothesis, explicit and im- 
plicit mechanisms for sharing consumption risks equalize the growth 
rate in the marginal utility of consumption across individuals and 
groups of individuals. This condition can be derived from the first- 
order condition for a central planner who, given a fixed set of Pareto 
weights, allocates resources under uncertainty across individuals and 
over time. 

Let j denote the Lagrange multiplier associated with the aggregate 
feasibility constraint at time t. Then the planner's first-order condi- 
tion can be written as 

(Pj)1XiUC(Cj1 8j) = t R(1) 

for all states of the world at t, where Ci denotes consumption of 
individual j, 8& denotes arbitrary preference shocks, p' is a discount 
factor, and Uj{, -) denotes the marginal utility function. The time- 
invariant Pareto weights Xi are equivalent to individual fixed effects, 
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and they can be eliminated by considering the ratio of the first-order 
conditions at two points in time: 

PI 
. .C t 8t ) 

-lt 

UC(CI 81) - It , j=lX...,J. (2) 

According to (2), any variable that is cross-sectionally uncorrelated 
with preference variation and measurement error in consumption 
growth is also uncorrelated with the cross-sectional distribution of 
consumption growth. 

Assuming isoelastic utility with multiplicative shocks and a multipli- 
cative error in measuring consumption implies a log-linear form for 
(2). In particular, let U(Ci, bi) U(Ci, bl-yj) = bI.(C].)'+7'I(l + yi), 
and let t+, denote the measurement error in the log consumption 
change, so that (2) becomes 

log( (+ = log t+) I 
- log -og(p + tj t (3) 

Hence, if a variable XI+1 is cross-sectionally uncorrelated with prefer- 
ence variation (log[bj+ I/bi], -yJ, and pi) and measurement error 
(ti+ 1), then consumption insurance implies that X has no explanatory 
power for the cross-sectional distribution of consumption growth. 
Obvious candidates for X that are likely to be important under inter- 
esting alternatives to the consumption insurance null hypothesis in- 
clude shocks to the individual's endowment and earning capacity. 

In his empirical implementation, Cochrane (1991) uses data from 
the Panel Study of Income Dynamics to examine the response of 
household food consumption to changes in the household head's 
health and employment status. He finds that long-term illness and 
job loss indicators imply rejection of the consumption insurance hy- 
pothesis under the maintained assumption that these variables are 
uncorrelated with preference variation and measurement error in 
the dependent variable. Townsend (1994) reports evidence against 
the consumption insurance hypothesis using household-level panel 
data for three Indian villages. Mace (1991) finds only mild evidence 
against the consumption insurance hypothesis using household-level 
data from the CEX, but Attanasio and Weber (1992) and Nelson 
(1994) show that careful treatment of measurement issues leads to 
sharp rejections of the consumption insurance hypothesis in Mace's 
data. 

Whereas Cochrane, Mace, Townsend, and others use specifications 
suggested by (3) to examine the impact of individual-level endowment 
shocks on the distribution of household consumption growth, we fo- 
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cus on systematic relative wage movements across observationally dis- 
tinct groups of households. The Introduction outlines some advan- 
tages of a focus on this type of wage structure variation. Here, we 
concentrate on deriving synthetic panel specifications that exploit this 
type of wage variation. 

After partitioning households into groups indexed by i, take logs 
in (1) and average over the sample of group i households at time t to 
obtain 

Elog[Uc(Cj, wit)] 
jEi(t) 

tt#i(t) 

(4) 
E log pi log XI 

jEi(t) __ jEi(t) 

where #i(t) denotes the number of group i members who are sampled 
at time t. We can rewrite the sample average first-order conditions as 

Vit= log ILt-tRi-Li+Eit, i= ...,It= ,...,T, (5) 

where Ri and Li are population counterparts to the sample means in 
(4), and the error term Eit arises because of finite sampling from 
heterogeneous populations. 

Given a parameterization of preferences, (5) leads to a "levels" re- 
gression on a synthetic panel constructed from group-averaged data. 
In particular, when preferences take the isoelastic form specified 
above, the sample mean Vit becomes 

Elog(bit) E wi log(ci~t 
jEi(t) jEi(t) 

Zt #i(t) #i(t) 

E 
yilog(CI) 

- E i (t) +~ 
-BF + #iitt)' 

Combining this equation with (5) yields 

3 yJ log(CI) 
j(=i(t) 7- _- v_ , (6)V 

#i(t) = log ft-tRi + -t (6) 

w = 1 t = 1- T. 
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Now consider a regression of the sample mean of log consumption 
on a full set of time and group fixed effects, plus a variable Xi, that 
captures time variation in relative group endowments: 

log Cit = ott + gi + EXit + eit, i = I,... I, t =1...,T. (7) 
Comparing (6) to (7), we see that consumption insurance implies IB 
= 0, provided that Xit satisfies a list of auxiliary statistical assump- 
tions. In particular, conditional on control variables in the regression 
equation, we require that X- be uncorrelated with (i) measurement 
errors in log consumption, (ii) group differences in the mean of the 
time discount rate, (iii) group differences in the distribution of pref- 
erence parameters -y, and (iv) variation in the mean preference dis- 
turbances B it. Our baseline empirical specifications take Xi to be the 
mean of the log of pretax hourly wages among men in group i at 
time t. 

Proceeding in a similar manner, one finds that consumption insur- 
ance also implies IB = 0 in first-difference regression specifications of 
the form 

log Cit log Ci, = ct + I3(Xit -Xj) + eit-eS, (8) 

i ,...,I, t = (t- S), . ... , Ty 
provided that Xit - Xi, satisfies a list of statistical assumptions analo- 
gous to points i-iv. 

B. Specification Issues 

Consumption insurance implies that relative wage movements have 
no effect on the distribution of marginal utility growth. Testing this 
implication requires the maintained assumption that relative wage 
movements not be correlated with omitted factors that drive a wedge 
between marginal utility growth and the growth of measured con- 
sumption. It is therefore important to control for any determinants 
of group-level differences in marginal utility growth that are also 
correlated with group differences in relative wage growth. 

Systematic life cycle variation in earnings capacity and household 
consumption requirements is one factor likely to lead to such a corre- 
lation in our synthetic panel data. Earnings capacity increases with 
age over much of the life cycle, but so do household-level consump- 
tion requirements because of increases in family size and age of chil- 
dren. For this reason, all our empirical specifications contain high- 
order polynomials in the household head's age, and many include 
additional controls for family size and composition. In terms of the 
formal theory, these regression controls reflect components of the 
individual and group preference shifters, b{ and Nit. 
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Another potentially important factor leading to a correlation be- 
tween measured consumption growth and relative wage movements 
involves preferences that are nonseparable between consumption and 
leisure. To see the point, suppose that wage movements reflect under- 
lying disturbances to an aggregate production technology with dimin- 
ishing marginal factor products. Assume that nonmarket time is not 
directly transferable across households and that preferences exhibit 
diminishing marginal utility of leisure. Then as long as time devoted 
to market activity increases the marginal utility of market-produced 
goods, groups with growing relative wages also experience relative 
consumption growth under a Pareto-optimal allocation.3 It follows 
that, even under a Pareto-optimal allocation, IB exceeds zero in speci- 
fications like (7) and (8) that fail to condition on labor supply. Conse- 
quently, the omission of labor supply (or leisure) controls can lead to 
false rejections of the consumption insurance hypothesis. 

Since changes in health status, employment status, and income are 
also correlated with hours worked and expenditures on time-saving 
goods, the consumption insurance tests carried out by Cochrane, 
Mace, and Townsend suffer from the same potential specification 
problem and the same potential for bias against the null hypothesis. 
Hence, one can construe their evidence against consumption insur- 
ance as a failure of the maintained hypothesis that leisure is freely 
transferable through some extra-market institution. An analogous 
point applies to Abel and Kotlikoff's (1994) test of the intergenera- 
tional altruism hypothesis in cohort data. 

We address the issue of consumption-leisure nonseparability in two 
respects. To treat nonseparability between consumption and women's 
leisure, we include the group mean of log female leisure hours. Such 
a regression specification can be derived from a nonseparable gener- 
alization of the isoelastic preferences we adopted above. In this case, 
the female leisure measure is appropriately intepreted as controlling 
for shifts in the marginal utility of household consumption. 

Treating nonseparability between consumption and men's leisure 
in specifications that include men's wages is more difficult. The diffi- 
culty arises because an equation that includes consumption, male lei- 
sure, and male wages is observationally equivalent to the intratem- 
poral first-order condition governing the consumption-leisure choice. 
Such an equation, therefore, cannot be used to test the consumption 
insurance hypothesis. To treat this problem, we follow two related 
identification strategies. One strategy simply restricts the sample to 
households headed by men with a low labor supply elasticity (i.e., 
well-educated, prime-age men). A second strategy posits nonsepara- 

3See Sec. IIIC and app. A in Attanasio and Davis (1994) for a more extended 
discussion of this point. 
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ble preferences and then computes a range of marginal utility func- 
tions implied by a plausible set of values for male labor supply elastici- 
ties. This strategy substitutes alternative expressions for the marginal 
utility of consumption into the left side of regression specifications 
like (7) and (8). 

Regarding another separability issue, our empirical analysis exam- 
ines consumption of nondurable goods and services. If preferences 
are not separable between these and other components of consump- 
tion, then the left sides of (7) and (8) mismeasure the marginal utility 
of consumption. For two reasons, we do not think that this mismea- 
surement is a serious concern. First, the different groups of house- 
holds in our synthetic panels are unlikely to experience very different 
patterns of relative price movements for, say, durable goods.4 Second, 
even if the relative prices of durables vary systematically across 
groups in our synthetic panel, there is no apparent reason why these 
omitted price movements would be correlated with the relative prices 
of leisure (i.e., relative wages) that we use to test the consumption 
insurance hypothesis. In other words, the auxiliary statistical assump- 
tion iv specified above is unlikely to fail. If we were to condition 
on the consumption services derived from durable goods, we would 
needlessly dilute the power of our tests. 

Finally, consider the implications of uninsurable idiosyncratic con- 
sumption risk. In deriving our regression specifications, we averaged 
the planner's first-order conditions (1) to obtain (4) and (5). In doing 
so, we derived an implication of consumption insurance across groups 
in a world without idiosyncratic consumption risk. As an alternative, 
consider the implications of cross-group consumption insurance in a 
model with idiosyncratic risk. In particular, suppose that informa- 
tional or other constraints limit the planner to transfers that are con- 
tingent only on group membership.5 In this case, optimal risk sharing 
among groups entails (pz)t'zEU'(Cj, 8j) = A for all i. In words, the 
planner equates the expected marginal utility of consumption across 
groups up to a proportionality factor that depends on the mean of 
the discount factors and Pareto weights. 

By comparing the sample-average counterpart of this risk-sharing 

4 We have exploited the highly detailed information on household consumption in 
the CEX to construct group-specific price indexes over nondurables and services. 
These indexes revealed only trivial cross-group variation in inflation rates, and so we 
did not pursue the matter. 

5 For example, suppose that individual-level log wages contain three components: 
an exogenous random component common to the group, an exogenous random com- 
ponent specific to the individual, and a component that increases with the individual's 
effort. Assume also that the individual-specific components of the wage cannot be 
separately observed or inferred, and the effort is costly to supply. The resulting moral 
hazard problem in effort supply hampers insurance against within-group, but not 
between-group, wage risk. 
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condition to (5) or (6), one obtains an expression for the regression 
specification error introduced by within-group consumption risk. 
This error involves the difference between the mean of log marginal 
utility and the log of mean marginal utility. For example, with isoelas- 
tic preferences the specification error in the levels regression (7) be- 
comes 

3 log[b](Cl'y] L I bJ (CQ)'1 
j E-i (t ) - log #i(t) I (9) 

Thus, in the presence of uninsurable idiosyncratic consumption risk, 
our interpretation of the null hypothesis IB = 0 as a test of cross-group 
consumption insurance requires that Xit be uncorrelated with (9) 
(conditional on other regression controls). As far as we can see, the 
theory of consumption insurance offers no reason for a systematic 
relationship between (9) and, say, relative wage movements of the 
sort that would violate this requirement. 

We can also adopt regression specifications that derive directly 
from the model with uninsurable idiosyncratic consumption risk. 
When we work with the between-group risk-sharing condition that 
holds in the presence of uninsurable within-group risk, the theoreti- 
cal levels regression corresponding to (6) becomes 

[Ibj(Ci)'Y1 
Ie bi~t) 1~i 

log 
j 

# i(t) J = log ,ut - t log p - log sXk + sampling error. (6') 

This theoretical regression serves as the basis for alternative empirical 
specifications that differ from (7) and (8) only in the construction of 
the dependent variable. 

C. Econometric Issues 

Under the null hypothesis, the equation errors in (7) and (8) arise 
only from preference variation, measurement error, and (possibly) 
specification error. The expectational errors for uninsurable aggre- 
gate shocks are captured by time effects. To address the potential 
inconsistency of the ordinary least squares (OLS) estimator for ,B 
caused by sampling variation and other sources of measurement er- 
ror in Xit, we use instrumental variables estimation. 

To develop suitable instruments, first represent the regression 
equation involving the unobserved, true variables as 

AkCit = controls + oakAWit + Eit, (10) 
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where AkXit Xit - Xi,t-k for k > 0, with A0Xit Xit, and C and V 
denote true values of log consumption and log wages, respectively; 
C and W represent the corresponding observed quantities. 

Because we rely on different data sources to construct the C and 
W variables, sampling variation and measurement error in W are 
uncorrelated with the equation error in the regression model (10). 
Since, in addition, our regression specifications entail differenced 
quantities (or year and group fixed effects in the levels case), a reason- 
able error model for the log wage measure is 

Wit = Wit + Uit' (11) 

where the error uit satisfies cov(uit, Wi,t-k) = 0 for all k, COV(Uit, Citk) 

= 0 for all k, COV(Uit, Uit-k) = 0 for k $ 0, and cov(uit, Ui',t-k) = 0 
for i = i'. We select our instruments to perform well under these 
assumptions, while minimizing the loss of observations caused by in- 
strumenting. Note that, given the measurement error structure pos- 
tulated for (11), lags and leads of group means can be valid instru- 
ments for the contemporaneous wage measure in (10) under the null 
hypothesis. 

In this setup, our levels specification fits the classical measurement 
error model. Thus if we estimate (10) with k = 0 by OLS, we obtain 
a possibly downward-biased estimator for P3. To address this problem, 
consider the following instrument Zit for Wit: 

[ Wi, t+ 1 if Wi t- 1 is unobserved 

Zit =1/2 (Wi t+ I + Wit- 1) if both Wi,t+ 1 and Wi,t- 1 are observed (12) 

tWi, t- 1 if Wit+1 is unobserved. 

There are three reasons why this scheme is appealing. First, no obser- 
vations are lost because of instrumenting. Second, averaging over the 
immediate past and immediate future values of the wage measure 
reduces the noise component in the instrument. Third, since true 
relative wages change slowly over time, we anticipate a high correla- 
tion between the true current wage and the measured wages in adja- 
cent years. 

Since measurement error and sampling variation in the levels in- 
duce a moving average error structure in differenced data, certain 
lags (and leads) are no longer valid instruments. Hence, we adopt 
different instrumenting schemes for the difference specifications. For 
the 1-year difference specification (k = 1), we use an instrument 
that brackets the time interval of the true change. In particular, we 
instrument A 1Wt by Zt = A3 Wt+1. This instrument involves ut+1 and 
ut-2 but not ut and ut-1. Since our CPS-based wage measures extend 
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further back in time than the CEX-based consumption measures, this 
instrument entails the loss of only one observation per group. For 
the multiyear difference specifications (k ? 2), we instrument the 
time t wage change by Z, = AkWX-1. This scheme entails no loss of 
observations (except possibly for young cohorts) since our wage data 
extend further back in time than our consumption data. 

With regard to standard errors, the regression residuals in (7) and 
(8) are likely to be characterized by heteroscedasticity and (for the 
difference specifications) by autocorrelation. Heteroscedasticity arises 
from variation across year-group cells in the extent of measurement 
error, the number of sampling units, and the degree of within-group 
heterogeneity. Differencing over k-year intervals induces a kth-order 
moving average term. We use a robust method (a' la White) to form 
a consistent estimator for the covariance matrix in the levels specifi- 
cation. In the difference specifications, we use a more elaborate covar- 
iance matrix estimator that is consistent under heteroscedasticity and 
autocorrelation. Attanasio and Davis (1994, app. B) supply details. 

III. The Data 

A. The Consumer Expenditure Survey and the Current 
Population Survey 

Our empirical analysis draws on two large-scale, public-use micro 
data sources. The CEX gathers information on income, demographic 
characteristics, and expenditure patterns of consumer units. A con- 
sumer unit is a group of individuals living in the same household 
who are related or share at least two of three major expense catego- 
ries: food, housing, and other living expenses. Since 1980, the CEX 
has been carried out on a continuous basis with monthly rotation, 
surveying approximately 5,000 households per year. Barring attri- 
tion, each CEX household is surveyed for four consecutive quarters. 
The quarterly interview elicits information about expenditure pat- 
terns during each of the preceding three months. Information about 
income and labor market outcomes refers to the 12 months preceding 
the interview. Our investigation uses CEX data for calendar years 
1980-90. 

The Annual Demographic Supplement to the CPS gathers infor- 
mation on household income, demographic characteristics, and the 
labor market outcomes of individual members. The survey, carried 
out in March, elicits information about income and labor market out- 
comes for the preceding calendar year. The March CPS files contain 
this information for roughly 40,000-60,000 households per year. 
Our investigation uses CPS data for calendar years 1975-90. 
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The large CPS sample sizes constitute a major advantage to combin- 
ing information from these two data sources. By constructing wage 
and leisure measures from the CPS rather than the CEX, we greatly 
reduce the sampling error component in our synthetic panel re- 
gressors. Aside from considerations of sample size, CPS income and 
earnings data are superior to the corresponding CEX data (Cutler 
and Katz 1991). 

B. Forming Synthetic Panel Groups 

Our analysis considers two main samples: one restricted to house- 
holds with a male head (married couples, single males, and a few 
households with a single male parent) and another sample further 
restricted to married couples. In the CEX data, we form synthetic 
panel groups based on the birth year and educational attainment of 
the male household head. We follow the same practice in the CPS, 
except when constructing female wage and leisure measures for the 
less restrictive sample. For that case only, we define groups of women 
in terms of their own birth year and educational attainment. 

Birth cohorts are defined in terms of 5-year bands. The oldest 
cohort contains persons born between March 1925 and February 
1930; the cutoff month is chosen to maximize conformity between the 
CEX and CPS.6 We consider four educational attainment categories: 
fewer than 12 years of schooling, exactly 12 years, more than 12 but 
fewer than 16 years, and 16 or more years of schooling. Our synthetic 
panel groups result by crossing these four education categories with 
the 5-year birth cohorts. 

C. Consumption and Wage Measures 

Our consumption measure equals household expenditures on nondu- 
rable goods and services. We exclude expenditure on durables, 
health, education, and housing. The main motivation for excluding 
these components is to avoid treating dynamics and other issues con- 
nected with durability. In addition, the CEX includes only out-of- 
pocket health expenditures, not insurance payments. We deflate 

6 The CPS records age at the March survey date. The CEX records age at each 
quarterly interview. Hence, increments in reported age between interviews enable us 
to bound birth dates within 3-month intervals in the CEX. Uncertainty about the exact 
date of birth in the CEX implies a theoretical rate of misallocation to 5-year birth 
cohorts of approximately 1 percent under our procedures. In practice, missing and 
erroneous age responses in the CEX generate a higher misallocation rate. 
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group consumption expenditures using group-specific price indexes 
that we constructed from the detailed expenditures data in the CEX. 
It turns out, however, that cross-group variation in inflation rates is 
tiny, so we effectively applied the same deflator to all groups.7 

In constructing the consumption measure, we exclude nonurban 
households, those residing in student housing, those with a male head 
older than 59 or younger than 23, and those with incomplete income 
responses.8 We exclude nonurban households because the CEX did 
not sample them in 1982 and 1983. By excluding young heads (and 
those residing in student housing), we minimize migration to higher 
educational attainment categories as a cohort ages. By excluding old 
heads, we minimize the impact of retirement and retirement choices 
on our sample. 

Since CEX households are interviewed on a staggered basis, data 
for a typical household straddle two adjacent calendar years. Our 
annual consumption measures weight each household in proportion 
to the number of monthly observations that fall into the calendar 
year. For example, a household last interviewed in July of 1990 con- 
tributes six monthly expenditure observations to each of the 1989 
and 1990 consumption measures. 

We measure hourly earnings from the CPS, computed as annual 
earnings divided by the product of weeks worked and usual hours per 
week. We converted to real wages using the gross domestic product 
deflator for personal consumption expenditures. We excluded per- 
sons who were students or were in the military for at least part of the 
year, those who failed the age restriction described above, those who 
reported self-employment as their primary source of earnings, and 
those who earned less than 75 percent of the minimum wage. We 
imputed an estimate of the conditional mean earnings for top-coded 
individuals using the same procedure as Katz and Murphy (1992). In 
constructing labor supply measures, we include the self-employed. 

Table 1 displays cell count summary statistics for the wage and 
consumption measures used in our study. The large cell counts for 
the CPS-based wage measures bear out one important advantage of 
our empirical strategy: the CPS enables us to construct wage re- 
gressors with much smaller sampling error than we could obtain from 
CEX-based wage measures. 

7 The standard deviation across groups of the 1980-90 log change in the price 
indexes is about 0.5 percent. 

8 It is standard practice among Bureau of Labor Statistics statisticians, when comput- 
ing means, to exclude CEX observations with incomplete income responses on the 
basis of data quality. 
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TABLE 1 

CELL COUNT SUMMARY STATISTICS FOR GROUP-LEVEL CPS AND CEX DATA 

Mean 
Number Cell 

Variable Type Source of Cells Count Minimum Maximum 

Wages: 
Men CPS 420 902 227 2,291 
Women CPS 420 762 192 2,056 
Husbands CPS 420 695 190 1,576 
Wives CPS 420 509 148 1,166 

Consumption: 
All CEX 288 499 137 1,071 
Married CEX 288 414 117 896 

NOTE.-Groups are defined by crossing 5-year birth cohorts with four educational attainment categories. Each 
cell corresponds to one annual observation on a group. The number of cells equals the total number of annual 
group-level observations that are admissible under our sample selection criteria. For CPS data, an admissible cell 
is one in which all men are between 23 and 59 years of age. The CPS samples of wives are restricted to women 
with husbands between 23 and 59 years of age. The CEX samples are restricted to households with a male head 
or husband of female head between 23 and 59 years of age. Other selection criteria are defined in the text. The 
number of admissible cells and the cell count summary statistics for CPS (CEX) data pertain to the 1975-90 
(1980-90) sample period. The cell count equals the number of nonmissing observations for the indicated variable 
type. 

IV. Relative Wage and Consumption Behavior 

A. Movements in Relative Wages 

Table 2 summarizes movements in men's hourly wages by birth co- 
hort and education group.9 Each panel describes real wage move- 
ments for all cohorts in a particular education category relative to 
the 1980 value for the 1945-50 birth cohort in the same education 
category. Looking across a single row of this table traces out the 
cross-sectional age profile of wages for the indicated year and educa- 
tion category. Looking down a column traces out the evolution of 
real wages for a particular cohort-education group. For example, the 
1950-55 cohort of men with fewer than 12 years of schooling suf- 
fered a real wage decline of 11 log points between 1980 and 1990. 
Comparisons across columns reveal differences in the evolution of 
real wages between cohorts and between cohort-education groups. 

The most pronounced relative wage movements in table 2 involve 
differences by educational attainment. Among men with fewer than 
12 years of schooling, real wages fell (by about 10 percent) between 
1980 and 1990 for all birth cohorts. Real wages declined more mod- 
estly over the decade for cohorts of high school-educated men. 
Among men with some postsecondary education, real wages in- 
creased substantially for the youngest cohorts and modestly for older 

9 Here, and throughout the paper, we use only the observations for which all mem- 
bers of the group satisfy the age restrictions in the indicated year. 
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cohorts. Finally, among college-educated men, real wages rose for all 
cohorts, including rapid real wage gains for the youngest cohorts. An 
example of an extreme comparison is that wages for the 1950-55 
birth cohort of college-educated men rose by 44 log points relative to 
wages of their contemporaries with fewer than 12 years of schooling. 

Between-cohort relative wage movements are modest for less edu- 
cated men. However, among men with more than 12 years of school- 
ing, younger cohorts experienced notably more rapid wage growth 
than older cohorts. Between-cohort variation in wage growth is espe- 
cially pronounced among college-educated men. 

Relative wage movements among cohort-education groups of 
women during the 1980s show patterns similar to the ones experi- 
enced by men. This similarity holds whether men and women are 
grouped according to their individual characteristics or as husband- 
wife pairs. See Attanasio and Davis (1994) for evidence. 

In summary, wages for highly educated men rose sharply during 
the 1980s relative to wages of their less educated contemporaries. 
Between-cohort variation in wage growth was modest among less edu- 
cated men and pronounced among the most educated men, with 
more rapid wage growth for younger cohorts. These large relative 
wage movements among cohort-education groups of men, and the 
reinforcing pattern of movements among women, indicate that our 
synthetic panel data offer ample leverage for testing consumption 
insurance hypotheses and for estimating the effects of systematic rela- 
tive wage movements on the household consumption distribution. 

B. Movements in Relative Consumption 

Although the consumption data are notably noisier than the wage 
data, some key patterns emerge. Among the least educated, real con- 
sumption declines sharply over part or all of the decade for the 
1945-50 and earlier cohorts. Among the high school-educated, real 
consumption also declines sharply for several cohorts. In contrast, 
among the more educated, real consumption shows modest to sharp 
gains for all but the oldest cohorts. 

Table 3 reports average (across cohorts) real consumption growth 
during the 1980s by educational attainment status. The table reveals 
a sharp, systematic pattern of rapid relative Consumption growth for 
more educated groups during both halves of the decade. The least 
educated experienced a striking 15 percent decline in real household 
consumption from 1980 to 1985 and essentially no change over the 
remainder of the decade. The college-educated experienced reason- 
ably strong consumption growth over both halves of the decade. It is 
noteworthy that real household consumption falls absolutely for some 
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TABLE 3 

CONSUMPTION GROWTH BY EDUCATIONAL ATTAINMENT OF MALE HEAD, 1980-90: 
SIMPLE AVERAGES OF CHANGES IN THE MEAN OF LOG(Consumption) FOR 5-YEAR 

COHORTS 

EDUCATIONAL ATTAINMENT OF MALE 

TIME INTERVAL < 12 Years High School Postsecondary College 

1980-85 - .15 - .06 - .05 .07 
1985-90 .01 .03 .06 .10 

NOTE.-The sample is restricted to cohorts for which the male head (or husband of female head) is between 23 
and 59 years of age throughout the indicated time interval. The consumption measure equals household expendi- 
tures on nondurable goods and services, as defined in the text. 

groups while rising absolutely for others. This pattern, whereby con- 
sumption moves in opposite directions for different groups, points 
toward the likely untenability of the consumption insurance hypothe- 
sis for any stable parameterization of preferences under which agents 
care about consumption risk. 

C. Comovements between Relative Wages 
and Consumption 

Figure 1 plots annual differences of mean log consumption against 
mean log wages for the cohort-education groups in our sample. The 
plotted values are residuals from regressions on a cubic polynomial 
in age and year fixed effects. The year effects control for the uninsur- 
able aggregate shocks in our sample, and the age polynomial repre- 
sents a crude control for systematic life cycle variation in household 
consumption requirements. The theory developed in Section II deliv- 
ers this specification when preferences are isoelastic and separable 
between consumption and leisure (see eq. [8]). 

The scatterplot in figure 1 conforms well to the implications of the 
consumption insurance hypothesis or any other theory that predicts 
smoothing of high-frequency earnings variation. The least-squares 
regression slope is mildly positive but insignificantly different from 
zero. As indicated by the low. R2 value, there is no apparent relation- 
ship between year-to-year relative wage and consumption movements 
among cohort-education groups. 

Figure 2 shows an analogous scatterplot for 10-year first differ- 
ences in our sample. This figure reveals a remarkably close relation- 
ship between low-frequency relative wage and consumption move- 
ments during the 1980s. The slope coefficient equals .92 with a 
standard error of .12. Cross-group differences in men's relative wage 
growth explain a remarkable 82 percent of the considerable variation 
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annual observations, 1980-90. Plotted values are residuals from regressions on a 
quartic in age plus year and group fixed effects. 

in relative consumption growth. The labels on the individual points 
in the scatterplot indicate that the between-education components of 
relative wage and consumption movements drive the regression line. 

This second scatterplot points to a spectacular failure of the con- 
sumption insurance hypothesis with respect to publicly observable, 
systematic components of relative wage variation. Indeed, the evi- 
dence is highly favorable to an extreme alternative hypothesis under 
which relative consumption growth equals relative wage growth. The 
sharp contrast between figures 1 and 2 also highlights another impor- 
tant advantage of our empirical strategy. By drawing on cross- 
sectional data sets to construct long synthetic panels, we can identify 
persistent components of earnings variation. Comparing figures 1 
and 2 shows that the persistent components of relative wage move- 
ments drive relative consumption movements. 

Figure 3 shows scatterplots that correspond to the levels specifica- 
tion (7). In this figure, we plot by education group the residuals from 
regressions on a quartic polynomial in age plus a maximally linearly 
independent set of year and group fixed effects.'0 We know from 

10 We constrain the age polynomial to be the same for all education groups, which 
reflects our belief in small exogenous differences across education groups in the shape 
of life cycle consumption requirements. 
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figure 2 that the covariation in relative wages and consumption be- 
tween education groups generates a sharp rejection of the consump- 
tion insurance hypothesis. Figure 3 tells us that the between-cohort 
covariation within education groups also produces a sharp rejection 
of the hypothesis. Three of the four education groups generate large 
and significantly positive slope coefficients on relative wages. The 
large cross-cohort variation in wage growth among the college- 
educated generates an especially stark rejection of the consumption 
insurance hypothesis. 

In summary, these scatterplots provide visually compelling evi- 
dence that the household consumption distribution is poorly insu- 
lated from persistent relative wage movements among cohort- 
education groups. The scatterplots are consistent with the view that 
the consumption distribution is well insulated from transitory relative 
wage movements, perhaps through the smoothing mechanisms envi- 
sioned by life cycle and permanent income theories. The more formal 
econometric investigation carried out below shows how these results 
are affected by considerations related to measurement error, the in- 
clusion of additional controls, women's wages, nonseparable prefer- 
ences, uninsurable idiosyncratic risk, and alternative samples. 

V. Econometric Results 

A. The Synthetic Panel Specifications 

This section reports the results of estimating several versions of equa- 
tions (7) and (8) on synthetic panel data. We typically begin with a 
benchmark specification that contains the mean log pretax hourly 
wage among men, year effects, a polynomial in age, plus group fixed 
effects for the levels specifications. We then consider alternative speci- 
fications that add wage and leisure measures for women (or wives) 
and controls for family size and composition." We report OLS and 
instrumental variables results for a sample of all households with a 
23-59-year-old male head and for a sample of married couples only. 
In addition to the levels specification (7), we estimated k-year differ- 
ence specifications (8) for all k from one to nine. We report a selected 
set of the difference specifications to illustrate the general pattern of 
results. 

Our family size and composition controls are (the mean of) log 
family size, the number of adults, the number of children under 3 
years of age, and the number of other children. These variables are 

11 We experimented with several measures of female leisure without much effect on 
the results. The reported results use CPS-based means of the logarithm of annual 
leisure hours, defined as 52 times 126 minus annual hours worked. 
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intended to capture life cycle preference variation that differs over 
time and across groups. On a priori grounds, it is not clear that these 
controls belong in the specification. While we believe that consump- 
tion requirements vary exogenously over the life cycle, time and 
group variation in the shape of life cycle consumption requirements 
could be driven by variation in relative wages. Thus the inclusion of 
these controls stacks the deck in favor of the consumption insurance 
hypothesis. In any case, their inclusion represents an easy and flexible 
alternative to an adult equivalence scheme. 

The number of available observations varies with the control set, 
the estimation method, and the differencing interval. To facilitate 
comparability, the reported results use the largest sample available 
across all specifications and control sets, given a particular differenc- 
ing interval. This leads to a loss of observations for some specifica- 
tions; results were not affected by these minor sample changes. 

In carrying out instrumental variables estimation, we instrument 
the wage measures as described in Section IIC. We instrument the 
leisure and demographic variables in an analogous manner. In the 
difference specifications, we also use the group fixed effects as instru- 
ments for the demographic variables. 

B. Results for the Level Specifications 

Panel A of table 4 contains results for the level specifications. The 
first two rows of table 4 show, for the benchmark specification, an 
OLS coefficient estimate on male wages of .65 in the male-headed 
sample and .42 in the married couples sample. As expected in the 
presence of measurement error, the corresponding instrumental 
variables estimates are considerably larger: .81 and .59.12 These slope 
coefficients are precisely estimated and provide strong evidence 
against the hypothesis of full insurance against publicly observable 
relative wage movements. The estimates are closer to unity- 
indicating that relative wage changes translate one for one into rela- 
tive consumption changes-than to zero. 

The next two rows add female wage measures. As expected, the 
collinearity between male and female wage movements inflates the 
standard errors on the individual slope coefficients, especially under 
instrumental variables estimation. The OLS results reiterate the 

12 The estimates are virtually unaffected when we use only lagged wages to construct 
instruments, a result that may appear contrary to the permanent income hypothesis. 
However, in view of the panel length and the persistent nature of relative wage move- 
ments during the 1980s, this result is driven by the cross-sectional correlation between 
relative wages and consumption. The permanent income hypothesis places no restric- 
tions on such cross-sectional correlations, as discussed in Deaton (1992, pp. 146-48). 
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benchmark results, but the individual instrumental variables coeffi- 
cients are too imprecisely estimated to draw any inferences. 

Rows 5 and 6 add controls for female leisure to the benchmark 
specification. The results indicate that increases in female leisure re- 
duce household consumption expenditures, consistent with our prior 
views about the nature of the preference nonseparability, but this 
control does not mitigate the size or statistical significance of male 
wage variables. 

Finally, the remaining rows add family size and composition vari- 
ables, with and without the controls for female leisure. Once again, 
the coefficient on male wages is little affected, although the instru- 
mental variables estimates for this coefficient are less precise when 
we include the composition variables. 

C. Results for the Difference Specifications 

Panels B and C of table 4 report results for the 1-year and 8-year 
differencing intervals. The results for 2-year differencing intervals, 
like the results for 1-year intervals, show no consistent effects of rela- 
tive wage movements on relative consumption. For differencing in- 
tervals of 3 or more years, we find sizable and statistically significant 
departures from the consumption insurance hypothesis, as illustrated 
by panel C. Relative wage movements over these longer differencing 
intervals are associated with large relative consumption movements. 
These patterns in the estimation results emerged for all sets of con- 
trols we considered, with the exception of instrumental variables esti- 
mates of specifications that include female wages. This latter specifi- 
cation yielded imprecisely estimated slope coefficients on male and 
female wage measures. In short, results obtained for differencing 
intervals of 3 or more years closely parallel results for the level speci- 
fications. 

D. Can Nonseparability Saclvage the Consumption 
Insurance Hypothesis? 

As stressed in Section II, one cannot test the hypothesis that men's 
relative wage movements have no effect on the distribution of mar- 
ginal utility growth while simultaneously controlling for nonsepara- 
bility between men's leisure and household consumption, unless one 
brings additional identifying information to bear. The tests in table 
4 achieve identification by maintaining strong separability between 
consumption and men's leisure. We now investigate whether the pre- 
vious evidence against the consumption insurance hypothesis hinges 
on this separability assumption. 
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We proceed by considering nonseparable preferences of the form 

U(CJ, L - HJ, ad) = bJ(C) 1 + (L - Hi) 4 j, 

where L denotes the time endowment in hours, and Hi denotes hours 
worked.'3 We seek to assess whether a plausible degree of comple- 
mentarity between consumption and men's labor supply can rational- 
ize the covariance between men's relative wages and household con- 
sumption. "Plausible" means consistent with available evidence on 
male labor supply elasticities. In particular, we experimented with 
values of -y and + that correspond to an intertemporal substitution 
elasticity between .3 and .6 and an uncompensated wage elasticity 
(evaluated at sample means) between - .3 and .3. Corresponding val- 
ues for the compensated elasticity lie between .21 and .82.14 These 
figures are consistent with available evidence (Pencavel 1986). 

Given values for My and +, we used the implied marginal utility of 
consumption, 

log(C) +- log(L -H ), 

to construct the dependent variable in regression specifications other- 
wise identical to the ones reported in table 4, and we obtained highly 
similar results. We infer that our evidence against the consumption 
insurance hypothesis cannot be rationalized by a plausible degree of 
complementarity between consumption and men's labor supply. 

As another check on the potential importance of nonseparable 
preferences, we considered samples restricted to men with relatively 
inelastic labor supply. To the extent that labor supply is inelastic, 

13 The parameter restrictions b < 0 and y, + < - 1 imply that nonmarket time and 
consumption expenditures are substitutes, as presumed in the text. 

14 Denote the labor supply elasticities with respect to wage movements by e for the 
uncompensated elasticity, q for the compensated elasticity, and i1 for the intertemporal 
elasticity. These elasticities satisfy 

MCH-1 I w 

MLI-WMcI 

= -(ML -WM,)-' W 

and 

=_ y 
1+ y + +' 

where M = UL/UC, MC = aMlac, ML= aM/aL, H is labor supply, L is leisure, c is 
consumption, and w is the wage. We evaluated e and q at c = 23,000, w = 11, H = 
2,080, and L = 5,000 - 2,080. For instance, y = -3 and 4 = -4 implies P = -.037, 
q = .55, and += .5. 
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there is little scope for complementarity between work and consump- 
tion to drive variation in household consumption. A large empirical 
literature holds that prime-age men supply labor inelastically with 
respect to the wage. Hence, we considered samples restricted to men 
between 30 and 55. Since some evidence suggests that less educated 
men exhibit a greater supply elasticity, we also considered samples 
further restricted to exclude groups with fewer than 12 years of 
schooling. These exclusions limit the scope for work-consumption 
complementarities and sample selectivity (i.e., correlation between 
relative wage movements and incidence of household head status) to 
influence the results. 

Table 5 reports results for the sample restricted to all men between 
30 and 55 who have at least a high school education. (Results for the 
corresponding sample of married couples and the sample that in- 
cludes the least educated men are highly similar.) Owing to smaller 
sample sizes, the coefficient estimates are slightly less precise than 
before, but the effects of male wages on consumption strongly con- 
firm the previous results. If anything, the null hypothesis is even 
more consistently rejected. 

E. Can Idiosyncratic Consumption Risk Explain the 
Lack of Between-Group Insurance? 

Section II outlined a model of between-group consumption insurance 
in the presence of uninsurable idiosyncratic risk. The alternative 
model led to regression specifications similar to the ones estimated in 
tables 4 and 5, except for the construction of the dependent variable. 
In particular, given a value for -y, equation (6') instructs us to measure 
the dependent variable as the log of the sample mean of Cat. We did 
so for values of My in the set {- .5, - 1, - 2}. Using the alternative 
dependent variables, we then reestimated the specifications in table 
4 on the sample of married couples and obtained very similar results. 
The results based on the alternative dependent variables do not imply 
that idiosyncratic consumption risk is unimportant. They do imply 
that, by itself, the presence of such risk cannot account for our rejec- 
tion of between-group consumption insurance. 

VI. Welfare Implications 

How large are the welfare costs of observed differences in consump- 
tion growth among cohort-education groups? How large are the wel- 
fare losses implied by the sensitivity of the consumption distribution 
to relative wage movements among cohort-education groups? We ad- 
dress these questions by computing the percentage consumption vari- 
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ation-uniform across groups, states, and dates-required to com- 
pensate households for not living in a world with between-group 
consumption insurance. We tailor the calculations so that they are 
unaffected by events that occur prior to 1980 and prior to age 23. 
To isolate the role of group-level risk, we carry out the calculations 
in terms of group means. 

The first step is to compute the consumption allocation that would 
have prevailed under between-group insurance. To that end, let Ci, 
denote the observed consumption path from 1980 to 1990, and let 

itt~ denote the path implied by the risk-sharing condition (2). Also, 
define the welfare criterion function as 

I T 

E1- E 
- 

Xit~bitC!l+-Y(l + y)-1, -y< 0, -y0 
i=l t=l 

U(C, 
X) 

=t Z 

T 

II E 'vitPt- 
1 bit(log Cit + log X), y= -1, -i=l t=l 

where the index i runs over all groups that satisfy 23 ' age ' 59 at 
time t, and o)it equals the fraction of such households in group i at 
time t. 

The path C* is constructed recursively so that the change in mar- 
ginal utility for all groups is the same and the aggregate resource 
constraint is satisfied. Given isoelastic preferences, the former condi- 
tion implies 

Ct~t~ = Pt+l(pbb )"YC! Vi, (13) 

where It+l is a scaling factor that reflects aggregate consumption 
growth and the consumption allocation of new groups. In particular, 
*t+ I is equal to actual aggregate consumption growth of the groups 
that satisfy the age condition both at t and at t + 1. Then C * is set 
equal to Cit for t = 1980 and for the groups that satisfy the age 
requirement for the first time at t and according to (13) otherwise. It 
is easily verified that these calculations for Ct* solve a planner's prob- 
lem that respects the realized path for aggregate consumption and 
the initial relative group consumption levels. In carrying out the cal- 
culations, we set p = (1.02)-', and we estimate the multiplicative 
taste shifters from the shape of the average age-consumption profile 
during the 1980s.15 

15 If one posits 

by = exp[- I bk(age )jt 
k=l 



RELATIVE WAGE MOVEMENTS 1257 

We specify the stochastic process for the evolution of relative con- 
sumption as a two-point distribution defined in terms of the actual 
path and its opposite (relative to the planner's allocation): Cit = Cit 
- (Ct - Cit). This opposite path implies the same aggregate con- 
sumption as the observed path but alters the distribution, so that 
winners become losers and vice versa. In effect, we treat the 1980s 
as one realization of a symmetric two-point distribution. This ap- 
proach is simple, transparent, and reasonable in the absence of an 
obvious way to calibrate ex ante uncertainty about group consump- 
tion risk from data for a single decade. 

Given paths for Cit, C*, and Cit, we compute the compensating vari- 
ation as the value of XA that solves .5[U(C, XA) + U(C, XA)] = 

U(C*, 1). Conceptually, the calculation of AA corresponds to an exper- 
iment in which agents are probabilistically assigned to different co- 
hort-education groups. Prior to assignment, agents are asked what 
uniform percentage increase in consumption would bring them to the 
same expected utility level as the consumption insurance allocation. 

To compute the welfare losses implied by the sensitivity of the 
consumption distribution to relative wage movements, we proceed in 
an entirely analogous manner. We replace the time path for Cit in 
the preceding calculations by a path for Cit' generated as predicted 
values from a fitted regression. Let XW denote the compensating vari- 
ation associated with Cit. The values for XW discussed below are based 
on the full-sample instrumental variables estimate of how men's 
hourly wages affect consumption, as reported in the second row of 
table 4 (panel A). 

Table 6 reports XA and XW for various degrees of risk aversion. 
The table also reports the welfare cost of aggregate consumption 
variability, per the calculation of Lucas (1987). Lucas calculates the 
consumption variation required to compensate a representative agent 
with isoelastic preferences for aggregate consumption risk.'6 CoM- 

then a regression of the form 
4 

log Ct = at + + AI &k(age ),t + eit 
k=1 

delivers the estimated taste shifters 

sit = exp[ -1Y Y8k(agek)it]- 

As anticipated, these estimated consumption requirement profiles are concave 
with respect to age. 

16 Lucas's calculation presumes complete markets for sharing consumption risks. 
For related analyses that consider the interaction between aggregate variability and 
idiosyncratic consumption risk, see Imrohoroglu (1989) and Atkeson and Phelan 
(1994). 
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TABLE 6 

WELFARE COSTS OF AGGREGATE AND BETWEEN-GROUP CONSUMPTION VARIABILITY 

CONSUMPTION VARIATION REQUIRED TO COMPENSATE FOR: 

Between-Group Consumption Risk 

COEFFICIENT OF Aggregate XA: All Group- kW: Men's Hourly 
RELATIVE RISK Consumption Risk Level Risk Wages Only 

AVERSION (1) (2) (3) 

- .5 .00004 .0061 .0041 
- 1.0 (log utility) .00008 .0126 .0084 
-2.0 .00017 .0267 .0176 
-5.0 .00042 .0851 .0501 
-10.0 .00845 .2591 .1135 

NOTE.-Col. I reports the uniform proportionate increase in consumption required to compensate a representa- 
tive agent for aggregate consumption risk, per the calculation of Lucas (1987). This column reflects a calibration 
to the variability of postwar U.S. data on detrended log consumption (see Lucas for details). Cols. 2 and 3 report 
the uniform proportionate increase in consumption required to compensate households for between-group con- 
sumption risk, per the calculations described in the text. Groups are defined as 5-year birth cohorts crossed with 
four educational attainment categories. 

paring across columns in table 6 reveals that the welfare cost of be- 
tween-group consumption risk is larger than the cost of aggregate 
consumption risk by two orders of magnitude. The sensitivity of the 
consumption distribution to pretax hourly wages among men ac- 
counts for about two-thirds of the overall welfare cost of between- 
group consumption risk. 

The welfare cost of between-group consumption risk is also large 
in an absolute sense. According to table 6, a household with annual 
consumption of $40,000 and relative risk aversion of two would have 
to be compensated by $1,080 per year to achieve the same level of 
welfare as implied by an allocation with between-group insurance. 
(This calculation ignores any potential gains associated with pooling 
consumption risks within groups.) The large size of the welfare losses 
associated with between-grotp consumption risk implies that there 
are powerful impediments to insurance against publicly observable 
shocks to the distribution of earnings capacity among cohort- 
education groups. 

VII. Concluding Remarks 

We began this paper by observing that the U.S. economy underwent 
pronounced and persistent movements in the structure of relative 
wages during the 1980s. We have shown that relative wage move- 
ments among birth cohort-education groups of men drove large 
changes in the distribution of household consumption. Among the 
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less educated, real household consumption fell sharply for most co- 
horts during the early 1980s, paralleling their sharp declines in real 
wages. Among the college-educated, especially for the younger co- 
horts, real wages and real household consumption rose throughout 
the decade. Our econometric analysis shows that the close alignment 
between men's relative wage movements and relative household con- 
sumption movements continues to hold after consideration of alter- 
native samples and alternative specifications motivated by consump- 
tion-leisure nonseparability and idiosyncratic consumption risk. 

In our view, the magnitude of the covariance between relative 
wages and consumption constitutes a spectacular failure of the hy- 
pothesis of between-group consumption insurance. The hypothesis 
is not even remotely consistent with the evidence developed here. 
Our calculations indicate that the observed departures from between- 
group risk sharing involve large welfare costs. In addition, our evi- 
dence against the consumption insurance hypothesis involves publicly 
observed shocks. Indeed, the sharp decline in relative and real wages 
among the less educated has been a major public policy concern in 
recent years. Hence, our findings cannot be rationalized as a conse- 
quence of unobserved shocks in environments with informationally 
constrained insurance. 

One potential line of explanation for our results stresses the inter- 
action between publicly observable shocks and private information 
about individual attributes that relate to the acquisition of human 
capital. The costs of and expected returns to education, for example, 
are likely to vary greatly among individuals. If differences in the net 
returns to education (or other acquired skills) are private informa- 
tion, then the optimal consumption allocation may vary with publicly 
observable shocks. The link between consumption and observable 
shocks arises to call forth further human capital acquisition by those 
agents who are best positioned to augment the stock of needed skills. 
This line of explanation is in the spirit of existing theories of informa- 
tionally constrained optimal consumption allocations, although we 
are not aware of research in this tradition that models the connection 
between observable shocks and private information about the returns 
to human capital acquisition. 

A second potential line of explanation for our results stresses the 
difficulties of devising and maintaining institutions that share con- 
sumption risks among broad social groups. While informational prob- 
lems may underlie these difficulties, they may also reflect the absence 
of suitable mechanisms for enforcing risk-sharing agreements that 
are Pareto improving ex ante and the infeasibility of articulating com- 
plete risk-sharing contracts. The barriers to devising, articulating, 
and enforcing optimal contracts in private settings suggest that simi- 
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lar problems hamper political and social risk-sharing compacts. The 
scale of political, social, and even military resources deployed to alter 
the distribution of consumption also suggests that actual consumption 
allocations deviate sharply from allocations constrained only by pro- 
duction technologies and private information. 

We hope that future research discriminates between these two lines 
of explanation for the impact of publicly observable endowment 
shocks on the distribution of household consumption. There seems 
ample scope for both theoretical and empirical research directed to- 
ward this issue. 

The empirical results in this paper largely confirm the view that 
animates much research on the earnings distribution by labor econo- 
mists. As we noted in the Introduction, this literature typically takes 
for granted that measured changes in the structure of income and 
earnings closely parallel changes in the distribution of household wel- 
fare. The close alignment between relative wage and consumption 
movements among cohort-education groups supports this view, but at 
least two caveats are in order. First, we devised our empirical strategy 
to maximize the connection between relative wage and consumption 
movements. In particular, our focus on households with a nonelderly 
adult male head omits the groups that are most insulated from 
changes in the earnings structure. Second, we adduced only modest 
evidence that relative wage movements over 1- and 2-year intervals 
affect the consumption distribution. In this regard, our results are 
consistent with the view that short-term changes in the earnings distri- 
bution, even when they involve large groups of workers, carry unim- 
portant welfare consequences. 

To close, we remark on one other direction for future research. 
Many advanced and middle-income economies experienced large rel- 
ative wage movements among distinct groups of workers during the 
1970s and 1980s (Davis 1992). Several of these countries offer cross- 
sectional data sets with information on consumption expenditures 
and labor earnings comparable to the information contained in the 
U.S. Consumer Expenditure Survey and Current Population Survey. 
These data sets provide the grist for synthetic panel analyses of rela- 
tive wage and consumption comovements in several countries. Devel- 
oping this line of research would provide an empirical basis for quan- 
tifying and interpreting cross-country differences in the extent of 
risk sharing. Much existing research considers cross-country differ- 
ences in labor market institutions, tax structures, and income mainte- 
nance programs with an eye toward their distributional consequences 
(e.g., Card and Freeman 1993), but the focus typically falls on income 
rather than on consumption outcomes. Given the variety and com- 
plexity of private, public, market, and extra-market institutions that 
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play risk-sharing roles, it would be useful to supplement the existing 
style of research with more direct evidence on how endowment 
shocks affect the consumption distribution. 
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