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The notion that individualsface idiosyncratic
labor-market uncertainty is a common one.
Governmentprograms such as unemployment
insurance and social security are motivated by
such an idea. Economic theory, ranging from
labor supply to savings behavior to asset pricing, often presupposes that such risks are important. A number of papers, however, have
questioned this orthodoxy. Sumru Altug and
Robert A. Miller (1990), for instance, are unable to reject a set of factor-structure
restrictions
implied by complete markets.John H. Cochrane
(1991) and BarbaraJ. Mace (1991) find evidence of consumption insurance, although not
against all types of risks. Robert M. Townsend
(1994) documents evidence of risk-sharingin
Indianvillages. Michael P. Keane and Kenneth
I. Wolpin (1997) argue that 90 percent of the
labor-marketuncertaintyfaced by a group of
males is resolved by age 16.
Other studies have suggested the opposite.
Papers by Joseph G. Altonji et al. (1991), Orazio Attanasio and Steven J. Davis (1996), and
Attanasioand Guglielmo Weber (1992), as well
as some evidence in Cochrane(1991) and Mace
(1991), suggest that risk-sharing is far from
complete,in particularfor low-frequencyshocks.
Angus Deaton and Christina Paxson (1994)
show that inequality in labor earnings, total
income, and consumption increases with age.
They suggest that this is difficult to reconcile
with standardmodels of complete consumption
insurance. In Storesletten et al. (2000) we ask
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similar questions using a general-equilibrium
life-cycle model. We conclude that increasing
inequality with age, consumption inequality in
particular,is difficult to explain in the absence
of uninsured idiosyncratic shocks received
throughoutthe working years. We argue that
between 40 percent and 50 percent of an individual's lifetime uncertainty remains unresolved prior to entering the workforce.
This paper furtherexamines the implications
of increasing inequality with age. We begin by
asking if a very different model, one which
features full risk-sharing, can account for the
data. The idea, which Deaton and Paxson
(1994) attributeto Steven Davis, is that increasing income and consumption inequality can
arise in a perfect insurancesetting if (i) dispersion in labor productivity increases with age,
and (ii) preferences are nonseparablebetween
leisure and consumption.If this is true, an efficient allocationmay featureincreasingconsumption dispersion, because higher-productivity
workers will supply relatively more labor and
be compensated with more consumption. We
develop a specific model and find that, for plausible parametervalues, this is exactly what happens. What also happens, however, is that such
an allocation features increasing inequality in
hours worked. Using data from the Panel Study
on Income Dynamics (PSID), we show that
inequality in hours worked is roughly constant
across age. This casts doubt on the full risksharingmodel and strengthensthe argumentin
favor of uninsurableidiosyncraticrisk.
The remainderof our paper provides a more
general discussion of the evidence on inequality
and age, and how this suggests an important
role for idiosyncraticlabor-marketshocks.
I. Inequality in Income, Consumption,
and Hours Worked

Figure 1 plots the age-dependent crosssectional variance in nonfinancial income,
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II. A Complete-Markets Model
NonfinancialIncome

0.9

/

Consider an economy populatedby H overlapping generations of agents, each generation
consistingof a large numberof atomisticagents.
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CROSS-SECTIONAL VARIANCE BY AGE

consumption, and hours worked. The consumption data are taken directly from Deaton
and Paxson (1994) and correspond to Consumer Expenditure Survey (CEX) data on
nonmedical and nondurable expenditures on
goods and services by urban households over
the years 1980-1990. The income and hours
worked data are from the PSID, 1969-1992.
Nonfinancial income is composed of total
household wage income before taxes, plus
"transfers"such as unemployment insurance,
workerscompensation, andtransfersfrom nonhousehold family members. Hours worked
for each household are per working adult,
per year, subject to the restriction that the
total hours are greater than 300 and less
than 6,000. All variances in Figure 1 are
computed net of "cohort effects" (crosssectional dispersion which is unique to households born in the same year) using the
methods outlined in Deaton and Paxson
(1994). Further details regarding data selection and statistical methodology are available
in Storesletten et al. (2000).
Figure 1 indicatesthat,throughoutthe working
years, the cross-sectionalvariancesof consumption and income increaseby factors of 2 and 3,
respectively. In contrast inequality in hours
workedis roughlyconstantuntil retirement.The
income profilewill serve to calibrateour process
for labor productivity.The contrastbetween the
consumptionand hours-workedprofileswill provide restrictionson our theory.

where ,B, y and 1/(1 - v) denote, respectively,

the utility discount factor, the risk-aversioncoefficient, and the (intratemporal)elasticity of
substitutionbetween consumption and leisure.
The ith agent of age h has labor productivity
e11',where uih is a stochastic process which is
independentacross agents. Each agent supplies
1 - tih units of labor to a Cobb-Douglas
aggregate productionfunction and receives labor earnings of w(1 - e ih)eti",where w is the
marginal product of aggregate labor. We abstractfrom aggregateshocks, implying that w is
a constant.
Increasinginequality in labor productivityis
generatedby persistence in uih:
(2)

uil=

ai + zi/,

Zih = PZi,h -

where ai

- X(0,

o-)

I + ni)l

is a "fixed-effect"

shock,

determinedat birth, jjl, i'F(0, or,) and zi0 =
0. This process is useful in providing(i) dispersion in productivity which increases with age
and (ii) a decompositionof cross-sectionalvariation into a componentknown priorto entering
the workforceand a componentrealizedthroughout the workingyears.Its unit-rootproperty,however, is not critical for our analysis. Alternative
specificationsfor increasingdispersionin productivityleadto the sameanswer.In Storeslettenet al.
(2000) we find empiricalsupportfor (2) and obtain estimatesof p, -2-, and o-2 which generate
income inequalitysimilarto Figure 1.
Assuming complete marketsand no externalities, the allocation in this economy can be
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characterized by a state-dependent, cohortspecific planning problem:
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where Ai is the social planner's weight on
household i, p is the cross-sectional distribution, and r is the marginalproductof capital,net
of depreciation.
If r equals (1/X8)- 1, the first-orderconditions for the ith agent of age h are
(3)
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III. Implications for Inequality
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where 0 is the multiplier on the aggregate resource constraint and AXi Ai/.0 Thus, the
marginalrate of substitutionbetween consumption and leisure depends on the productivity
shocks, Uih. This is what generatesinequalityin
consumptionand leisure. Rearranging,
(5)

(6)

ih = (

6i

Cih =(5Ai)l/,y

(Cih

5 + (I - 5)

We now ask which, if any, combinations of
the preference parameters y and v generate
patterns of inequality consistent with Figure
1. We calibrate the productivity process, Uih,
so that the increase in income inequality
matches that of Figure 1 (both the increase
and the linear shape). This results in p = 1,
of, =0.13, and oa- = 0.52. Additional details
are available in Storesletten et al. (2000). We
set the consumption share parameter 6 = 0.36
(see Thomas F. Cooley and Edward C. Prescott, 1995). The values of the wage rate w and
the interest rate r do not matterquantitatively.
Finally, the planning weights are assumed to
be governed by the fixed-effect shocks: Xi =
exp(ai). These weights generate a realistic
overall level of inequality in the model and
reflect the notion that insurance is unavailable
to the unborn.
The covarianceterm (8) is computedby simulation. Given this, we ask which preference
parameters, if any, generate both increasing
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ever, supports our specification of persistent
idiosyncratic shocks.
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and 0.35, and (ii) the cross-sectional variance
of hours-worked increases by 0.08 or less.
The results are presented in Figure 2. The
dotted region represents parameter pairs that
satisfy the hours-worked criterion. The solid
region represents pairs that satisfy the consumption criterion.
The dotted and solid regions in Figure 2 do
not intersect. Therefore, there does not exist a
parameterizationof the utility function (1) that
can account for both the consumption and the
hours-worked data. Essentially, given the increasing patter of labor productivityin Figure
1, Figure 2 tells us that a nonincreasingpattern
of inequalityin hours worked is only consistent
with consumption and leisure being relatively
nonsubstitutable.This, however, implies consumption inequality which does not increase
sufficiently.
IV. The Importance of Idiosyncratic Risk

The previous section casts doubt on a complete-marketsinterpretationof increasing consumption inequality. Our story is robust to
alternative models of increasing income inequality, such as deterministicheterogeneityin
wage growth. The following evidence, how-

(i) Estimates of a time-series process for
household-level nonfinancial income
suggests the importance of shocks. In
Storesletten et al. (2000) we attribute
cross-sectional variation among the
youngest households to a distribution of
"fixed effects" and any subsequent increase in dispersion to shocks received
throughout the working years. We find
that the latter are highly persistent, with
estimates of autocorrelation being very
close to unity. They are also sizable in
magnitude. The fraction of total lifetime
uncertainty attributableto shocks is estimated to be between 40 percent and 50
percent.
(ii) The income locus from Figure 1 is qualitatively the same for different educational cohorts. In Storesletten et al.
(2000) we divide the PSID panel underlying Figure 1 into three educational cohorts: those with a college degree, those
with a high-school degree, and those
without either. Increasing inequality with
age remains a striking feature of the
within-educational-cohort data. Figure
1 does not appear to be a simple manifestation of higher wage growth for more
educated workers.
(iii) Should increasing income inequality be
attributableto heterogeneity which is deterministic across households, many
models of consumption choice predict
that consumption inequality will not
increase with age. The simple reason is
the intertemporal smoothing motive. A
young worker who anticipates relatively
high wage growth will borrow against it,
causing future inequality in wages to be
reflected in current inequality in consumption. In Storesletten et al. (2000) we
develop a particular example. We show
that, unless roughly half of the dispersion
in income is attributable to shocks received over the working years, our model
generates an insufficient increase in consumption inequality. The important caveats are financial frictions such as
borrowing constraints which, obviously,
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can generate inequality in consumption
similar to that of income, irrespective of
the reasons for the latter.
V. Last Thoughts

Consumptionand income inequalityincrease
with age. This is difficult to associate with an
efficient allocation unless inequality in hours
worked also increases with age. Data on hours
worked, per worker, do not exhibit increasing
inequality with age. This casts doubt on the
efficient-allocationmodel and lends some support to an interpretationbased upon idiosyncratic shocks. In Storeslettenet al. (1999) and
Storesletten et al. (2001) we explore several
normativeimplicationsof these findings, examining Social Security reform and the welfare
costs of business cycles, respectively.
Interestingly,inequalityin hours worked per
adult in the household increases more with age
than does hours per working adult. This suggests the importance of the extensive laborsupply margin (the participationand retirement
decisions) in addition to the intensive margin
emphasized here. Indeed, a number of authors
(e.g., Julie B. Cullen and Jonathan Gruber,
2000) have focused on the participationdecision as an importantvehicle for risk-sharing.An
importantquestion for future work is whether
inequalityalong the extensive marginis consistent with an efficient allocation, or whether it
constitutes additional evidence supporting the
importanceof idiosyncraticrisk.
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