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Question

What is the link between income and consumption inequality?

• The evolution of inequality can be explained by the degree of
consumption insurance against income shocks

• Famous for consumption insurance, rather than inequality!
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Mainstream approaches to consumption insurance

1. Complete markets hypothesis

• Full insurance against idiosyncratic shocks

• Rejected in the data → Attanasio and Davis (1996)

2. Permanent income hypothesis

• Consumption reacts one-to-one to permanent shocks and is
perfectly insured against transitory shocks

• In the data:
• Too little reaction to permanent shocks → Campbell and

Deaton (1989)
• Too much reaction against transitory shocks → Hall and

Mishkin (1982)
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This paper

• Studies partial insurance and estimates it

• Takes no a-priori stance on the insurance mechanisms

• Strategy:

• 1978-1992 PSID and 1980-1992 CEX
• Specifies income process
• Uses covariance restrictions to identify insurance parameters

• Findings:

1. Almost full insurance against transitory shocks
2. Only partial insurance against permanent shocks
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Insurance and inequality

• If there was full insurance:

• Consumption inequality would not react to income inequality

• If there was no insurance:

• Consumption inequality would perfectly track income inequality

• What happens in US data?
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I. Characteristics of Consumption and Income Inequality

While there are large panel datasets that track the distribution of wages and incomes for house-
holds over time, the same is not true for broad measures of consumption. The PSID contains 
longitudinal income data, but the information on consumption is scanty (limited to food and a 
few more items). Indeed, one of the reasons why consumption inequality has not been studied 
as extensively as income and wage inequality is the nature of data availability. In this section we 
first document some basic features of the evolution of consumption and income inequality that 
motivate our study. Repeated cross-section data such as the CEX are not enough to uncover the 
degree of persistence in income shocks or to identify the partial insurance model. For that we 
need panel data, and in the second part of this section we describe our new panel data series.

A. The Evolution of Income and Consumption Inequality

There are two important features of the evolution of consumption and income inequality between 
the late 1970s and early 1990s which underpin our analysis. These are clearly evident from Figure 1,  
which uses PSID data on log income and CEX data on log consumption (see Section IB for details 
on sample selection and variable definitions). In this graph, we plot the actual estimates of the 
variances, as well as smoothing curves passing through the scatters (to ease legibility). In this fig-
ure the range of variation of the variance of PSID consumption is on the left-hand side; that of the 
variance of CEX consumption is on the right-hand side. The first distinct feature is that the slope 
of the income variance (the solid line) is greater than the slope of the consumption variance (the 
dashed line). The second feature of these inequality figures is that consumption inequality flattens 
out completely in the second part of the 1980s, whereas income inequality continues to rise, albeit 
at a much slower rate. Below we provide a framework for interpreting these changes. In particular, 
we show that the degree of detachment between consumption and income inequality depends on 
the persistence of income shocks and the availability of insurance to these shocks.

These overall patterns reflect what has also been found in previous analyses of inequality 
in income and consumption for this period, the most prominent study being that of Cutler and 
Katz (1992). See also the retrospective analysis in Johnson, Smeeding, and Boyle Torrey (2005), 
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Overall pattern of inequality
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Previous literature

• Blundell and Preston (1998)
• Use growth in consumption inequality to identify growth in

permanent income inequality
• No panel data

• Krueger and Perri (2006)
• Limited commitment explains the differences between

consumption and income inequality
• No distinction between permanent and transitory shocks

• Heathcote, Storesletten, and Violante (2004) and Heathcote,
Storesletten, and Violante (2007)
• Study partial insurance in “simple” economies
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Empirical observations
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I. Characteristics of Consumption and Income Inequality

While there are large panel datasets that track the distribution of wages and incomes for house-
holds over time, the same is not true for broad measures of consumption. The PSID contains 
longitudinal income data, but the information on consumption is scanty (limited to food and a 
few more items). Indeed, one of the reasons why consumption inequality has not been studied 
as extensively as income and wage inequality is the nature of data availability. In this section we 
first document some basic features of the evolution of consumption and income inequality that 
motivate our study. Repeated cross-section data such as the CEX are not enough to uncover the 
degree of persistence in income shocks or to identify the partial insurance model. For that we 
need panel data, and in the second part of this section we describe our new panel data series.

A. The Evolution of Income and Consumption Inequality

There are two important features of the evolution of consumption and income inequality between 
the late 1970s and early 1990s which underpin our analysis. These are clearly evident from Figure 1,  
which uses PSID data on log income and CEX data on log consumption (see Section IB for details 
on sample selection and variable definitions). In this graph, we plot the actual estimates of the 
variances, as well as smoothing curves passing through the scatters (to ease legibility). In this fig-
ure the range of variation of the variance of PSID consumption is on the left-hand side; that of the 
variance of CEX consumption is on the right-hand side. The first distinct feature is that the slope 
of the income variance (the solid line) is greater than the slope of the consumption variance (the 
dashed line). The second feature of these inequality figures is that consumption inequality flattens 
out completely in the second part of the 1980s, whereas income inequality continues to rise, albeit 
at a much slower rate. Below we provide a framework for interpreting these changes. In particular, 
we show that the degree of detachment between consumption and income inequality depends on 
the persistence of income shocks and the availability of insurance to these shocks.

These overall patterns reflect what has also been found in previous analyses of inequality 
in income and consumption for this period, the most prominent study being that of Cutler and 
Katz (1992). See also the retrospective analysis in Johnson, Smeeding, and Boyle Torrey (2005), 
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• Slope of income variance > Slope
consumption variance

• Consumption inequality flattens
out
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and Susan Dynarski and Gruber (1997). In the absence of panel data or a clear decomposition 
between low- and high-frequency shocks, none of these studies is able to relate the deviations in 
the two series to the durability of shocks (or the degree of insurance to shocks of different per-
sistence), but the patterns they find do line up very closely with those in Figure 1. In particular, 
Johnson, Smeeding, and Torrey (2005) show the Gini for real equivalized disposable income ris-
ing from 0.34 to 0.40 in the period 1981 to 1985 and then up to 0.41 by 1992. The Gini for equiv-
alized real nondurable consumption rises from 0.25 to 0.28 over the first period and then hardly 
at all in the second period.6 Finally, Krueger and Perri (2006) document a rise in consumption 
inequality of a similar magnitude over this period with the variance of log consumption rising 
around 0.05 units over the 1980s. Their study uses data from the CEX exclusively and does not 
directly model the panel data dynamics of consumption and income jointly. In particular, they do 
not allow the degree of persistence in income shocks to vary over time.

In their ground-breaking study, Deaton and Paxson (1994) present some detailed evidence on 
consumption inequality and interpret this within a life-cycle model. They note that consumption 
inequality should be monotonically increasing with age. Figure 2 shows this is broadly true for 
the cohorts in our sample. It also shows the large differences in initial conditions across birth 
cohorts with more recent cohorts experiencing a higher level of inequality at any given age. 
Initial conditions for different date-of-birth cohorts are extremely important to control for in 
understanding inequality.

Although Figure 1, and the discussion surrounding it, identify two distinct episodes in the 
growth of income and consumption inequality, these overall trends do not help inform why these 
different episodes took place. Specifically, they do not tell us anything about the nature of the 
changes in the income process or the nature of insurance that may have driven a wedge between 
consumption and income inequality. Studies that have investigated the impact of insurance either 
assume some external process for income or assume a specific form of insurance, typically the 

6 It is worth noting that the Gini and the variance of the log measures of inequality do not necessarily move in the 
same direction. Log normality is an exception. It is also useful to note in making these comparisons that the variance 
of logs is most sensitive to transfers of income at the lowest end of the distribution, whereas the Gini coefficient is most 
sensitive to transfers around the mode of the distribution.
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Figure 2. Variance of Log Consumption over the Life Cycle

• Consumption inequality should be
monotonically increasing with age
→ Deaton and Paxson (1994)

• Broadly true in the sample

• Higher inequality for recent
cohorts
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What do these empirical observations tell us?

• Identified features of the evolution of inequality

• But how did these features come about?

• We do not know:

1. Nature of changes in the income process

2. Nature of insurance
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A new panel dataset

• Need a panel with both income and consumption

• Not available for sample period!

• They combine PSID (panel) with CEX (cross-section)

• Sample selection:

• Continuously married couples headed by a male age 30 to 65
• No households with changes in head or spouse
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Imputation procedure

• Main idea:

• Use data from CEX to construct a measure of nondurable
consumption for the PSID

• Steps:

1. Start with food consumption → available in both datasets

2. Estimate demand for food using CEX

3. Invert demand to obtain nondurable consumption in the PSID
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Imputation procedure

• Estimate demand for food in CEX:

fi ,t = W ′
i ,tµ+ ptθ + β(Di ,t)ci ,t + ei ,t (1)

where:
• f := log of real food expenditure
• W := vector of demographic variables
• p:= vector of relative prices
• c := log of nondurable expenditure
• e:= unobserved heterogeneity and measurement error
• β(·):= budget elasticity

• c is only in the CEX, all else is in both!

• Estimate and invert to get c in the PSID

Food demand estimates How good is the imputation?
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Framework

• Main object of interest:

• % response of consumption to a 1% change in income

• Assumptions:

1. Income: net of taxes

2. Preferences: separable between consumption and leisure
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Income process

Real log-income:

logYit = Z ′
itϕt + Pit + νit (2)

where:

• Z := observable known characteristics

• P:= permanent component of income

• ν:= transitory component of income

14 / 39
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Income components

• Permanent component: random walk

Pit = Pi ,t−1 + ζit (3)

where ζit is serially uncorrelated

• Transitory component: MA(q)

νit =

q∑
j=0

θjεi ,t−j (4)

where:
• θ0 = 1
• q will be determined empirically

How flexible is this income process?
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Unexplained income growth

• “Detrended” log-income:

yit = logYit − Z ′
itϕt

• Unexplained income growth:

∆yi ,t = ζi ,t + ∆νi ,t (5)
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Transmission of income shocks to consumption

• Unexplained change in log-consumption:

∆cit = φitζit + ψitεit + ξit (6)

• Partial insurance parameters:

• φ:= insurance against permanent shocks
• ψ:= insurance against transitory shocks
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Insurance benchmarks

• Full insurance
φit = ψit = 0

• No insurance
φit = ψit = 1

• Partial insurance

0 < φit < 1, 0 < ψit < 1
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Models of partial insurance

1. PIH with self insurance through precautionary savings Details

2. Excess smoothness and “excess” insurance Details

3. Advance information Details
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Identification of income process
• WANT: identification of φ and ψ

• Start from the income process

• Assumptions

1. ζ, ν, ε mutually uncorrelated
2. ν is an MA(0) → ∆yit = ζit + ∆εit

• Can show that:

var(ζt) = cov(∆yt ,∆yt−1 + ∆yt + ∆yt+1)

var(εt) = −cov(∆yt ,∆yt+1)

Derivation

20 / 39



Introduction Data Framework Identification Results Conclusions

Identification of income process
• Can show that:

cov(∆yt ,∆yt+s) =

{
var(ζt) + var(∆vt) for s = 0

cov(∆νt ,∆νt+s) for s 6= 0

• Use this to identify order of MA process for ν:

• If ν is an MA(q):

cov(∆yt ,∆yt+s) = 0 ∀ |s| > q + 1

• If ν is serially uncorrelated (νit = εit):

cov(∆νt ,∆νt+s) = −σ2
ε, for s = 1

cov(∆νt ,∆νt+s) = 0, for s ≥ 2

Derivation ACF for MA(1)
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Identification of insurance coefficients

• Can show that:

cov(∆ct ,∆yt+s) =

{
φtvar(ζt) + ψtvar(εt) for s = 0

ψtcov(εt ,∆νt+s) for s 6= 0

• Can identify φ and ψ with:

var(ζt) = cov(∆yt ,∆yt−1 + ∆yt + ∆yt+1)

var(εt) = −cov(∆yt ,∆yt+1)

Derivation Solution

22 / 39



Introduction Data Framework Identification Results Conclusions

Consumption growth inequality

• Recall that:
∆cit = φitζit + ψitεit + ξit

• Can show that:

cov(∆ct ,∆ct+s) =

{
φ2
t var(ζt) + ψ2

t var(εt) + var(ξt) for s = 0

0 for s 6= 0

• Consumption growth inequality (s = 0) can increase because:

1. Decline in insurance (increase in φ and ψ)
2. Increase in the variance of income shocks

Derivation
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Autocovariances of income growth

DECEMBER 20081902 THE AMERICAN ECONOMIC REVIEW

the degree of insurance to these shocks for the entire sample and for different subgroups of the 
population.

A. The Autocovariance of Consumption and Income

The impact of the deterministic effects Zit on log income and (imputed) log consumption is 
removed by separate regressions of these variables on year and year-of-birth dummies, and on 
a set of observable family characteristics (dummies for education, race, family size, number of 
children, region, employment status, residence in a large city, outside dependent, and presence 
of income recipients other than husband and wife). We allow for the effect of most of these 
characteristics to vary with calendar time. We then work with the residuals of these regressions, 
labelled ci, t and yi, t  .19

To pave the way to the formal analysis of partial insurance, Table 3 reports unrestricted  
minimum distance estimates of several moments of the income process for the whole sample:  
the variance of unexplained income growth, var 1Dyt 2 , the first-order autocovariances, 
1cov 1Dyt11, Dyt 2 2 , and the second-order autocovariances, 1cov 1Dyt12, Dyt 2 2 . Estimates are 
reported for each year. Table 4 repeats the exercise for our new panel data measure of con-
sumption. Finally, Table 5 reports minimum 
distance estimates of contemporaneous and 
lagged consumption-income covariances. As 
noted above, some of the moments are miss-
ing because consumption data were not col-
lected in the PSID in the 1987–1988 period.

Looking at Table 3, one can notice the 
strong increase in the variance of income 
growth, rising by more than 30 percent by 
1985. Also notice the blip in the final year 
(in 1992 the PSID converted the question-
naire to electronic form and imputations of 
income were done by machine). The absolute 
value of the first-order autocovariance also 
increases until the mid-1980s and then is 
stable or even declines. Second- and higher-
order autocovariances (which, from equa-
tion (7), are informative about the presence 
of serial correlation in the transitory income 
component) are small and only in few cases 
statistically significant. At least at face value, 
this evidence seems to tally quite well with 
a canonical MA(1) process in growth, as 
implied by an income process given by the 
sum of a martingale permanent component 

19 To the extent that these regressions remove changes that are unexpected by the individuals, we might expect this 
to change the relative degree of persistence in the remaining shocks, but not the insurance parameters. For example, 
by removing the effect of education-time on income and consumption, we are also removing the increase in inequality 
due to, say, changing education premiums (Attanasio and Davis 1996). If we omit the education variables from our first 
stage, we find that it makes only a small difference to the estimated insurance parameters (for example, the estimate of 
f in Table 6 below is 0.71 instead of 0.64). The same qualitative comment applies to the other variables whose effect 
is removed in the first stage.

Table 3—The Autocovariance Matrix  
of Income Growth

Year var 1Dyt 2 cov 1Dyt11, Dyt 2 cov 1Dyt12, Dyt 2

1980 0.0832 20.0196 20.0018
 (0.0089) (0.0035) (0.0032)
1981 0.0717 20.0220 20.0074
 (0.0075) (0.0034) (0.0037)
1982 0.0718 20.0226 20.0081
 (0.0051) (0.0035) (0.0026)
1983 0.0783 20.0209 20.0094
 (0.0066) (0.0034) (0.0042)
1984 0.0805 20.0288 20.0034
 (0.0055) (0.0036) (0.0032)
1985 0.1090 20.0379 20.0019
 (0.0180) (0.0074) (0.0038)
1986 0.1023 20.0354 20.0115
 (0.0077) (0.0054) (0.0038)
1987 0.1116 20.0375 0.0016
 (0.0097) (0.0051) (0.0046)
1988 0.0925 20.0313 20.0021
 (0.0080) (0.0042) (0.0032)
1989 0.0883 20.0280 20.0035
 (0.0067) (0.0059) (0.0034)
1990 0.0924 20.0296 20.0067
 (0.0095) (0.0049) (0.0050)
1991 0.0818 20.0299 NA
 (0.0059) (0.0040) 
1992 0.1177 NA NA
 (0.0079)  

• var(∆yt) ↑

• cov(∆yt+1,∆yt) ↑ until
mid-80s

• cov(∆yt+2,∆yt) small, so
MA(1)
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Autocovariances of consumption growth
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and a serially uncorrelated transitory compo-
nent. Since evidence on second-order autoco-
variances is mixed, however, in estimation we 
allow for MA(1) serial correlation in the transi-
tory component 1vi, t 5 ei, t 1 uei, t212 .20

While income moments are informative 
about shifts in the income distribution (and 
on the temporary or persistent nature of such 
shifts), they cannot be used to make conclusive 
inference about shifts in the consumption dis-
tribution. For this purpose, one needs to com-
plement the analysis of income moments with 
that of consumption moments and of the joint 
income-consumption moments. This is done in 
Tables 4 and 5. Table 4 shows that the variance 
of imputed consumption growth also increases 
quite strongly in the early 1980s, peaks in 
1985, and then it is essentially flat afterward. 
Note the high value of the level of the vari-
ance, which is clearly the result of our imputa-
tion procedure. The variance of consumption 
growth captures in fact the genuine association 
with shocks to income, but also the contribu-
tion of slope heterogeneity and measurement 
error.21 The absolute value of the first-order 

autocovariance of consumption growth should be a good estimate of the variance of the imputa-
tion error. This is in fact quite high. Second-order and higher consumption growth autocovari-
ances are mostly statistically insignificant and economically small.

Table 5 examines the association, at various lags, of unexplained income and consumption 
growth. The contemporaneous covariance should be informative about the effect of income 
shocks on consumption growth if measurement errors in consumption are orthogonal to mea-
surement errors in income. This covariance increases in the early 1980s and then is flat or even 
declining afterward.

From (9), the covariance between current consumption growth and one-period-ahead income 
growth cov 1Dct, Dyt112 should reflect the extent of insurance with respect to transitory shocks 
(i.e., cov 1Dct, Dyt112 5 0 if there is full insurance of transitory shocks). We note that in the pure 
self-insurance case with infinite horizon and MA(1) transitory component, the impact of transi-
tory shocks on consumption growth is given by the annuity value r 11 1 r 2 u 2/ 11 1 r 22. With a 
small interest rate, this will be indistinguishable from zero, at least statistically. In fact, this cova-
riance is hardly statistically significant and economically close to zero. At the foot of Table 5 we 
present the p -values for the joint significance tests of the autocovariances E 1Dct, Dyt1j 2 1  j $ 12 . 
These p -values also detect advance information. If future income shocks were known to the 
consumer in earlier periods, then consumption should adjust before the observed shock occurs. 
This should show up in significant autocovariances between changes in consumption and future 

20 We also estimated the autocovariances of income growth at lags greater than two and find that none of them is 
statistically significant. These results are available from the authors upon request.

21 To a first approximation, the variance of consumption growth that is not contaminated by error can be obtained by 
subtracting twice the (absolute value of) first-order autocovariance cov 1Dct11, Dct 2 from the variance var 1Dct 2 .

Table 4—The Autocovariance Matrix of 
Consumption Growth

Year var 1Dct 2 cov 1Dct11, Dct 2 cov 1Dct12, Dct 2

1980 0.1275 20.0526 0.0022
 (0.0097) (0.0076) (0.0056)
1981 0.1197 20.0573 0.0025
 (0.0116) (0.0084) (0.0043)
1982 0.1322 20.0641 0.0006
 (0.0110) (0.0087) (0.0060)
1983 0.1532 20.0691 20.0056
 (0.0159) (0.0100) (0.0067)
1984 0.1869 20.1003 20.0131
 (0.0173) (0.0163) (0.0089)
1985 0.2019 20.0872 NA
 (0.0244) (0.0194) 
1986 0.1628 NA NA
 (0.0184)  
1987 NA NA NA
   
1988 NA NA NA
   
1989 NA NA NA
   
1990 0.1751 20.0602 20.0057
 (0.0221) (0.0062) (0.0067)
1991 0.1646 20.0696 NA
 (0.0142) (0.0100) 
1992 0.1467 NA NA
 (0.0130)  

• var(∆ct) ↑ until 1985, then
flattens

• var(∆ct) large

• cov(∆ct+1,∆ct) large, so
large imputation error

• cov(∆ct+2,∆ct) very small

Imputation error
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Income-Consumption growth covariance

DECEMBER 20081904 THE AMERICAN ECONOMIC REVIEW

incomes. We find no statistical evidence, how-
ever, that this is the case.

The covariance between current con-
sumption growth and past income growth 
cov 1Dct11, Dyt 2 plays no role in the PIH model 
with perfect capital markets, but may be 
important in alternative models where liquidity 
constraints are present (a standard excess sen-
sitivity argument; see Marjorie Flavin 1981). 
The estimates of this covariance in Table 5 are 
also close to zero.

To sum up, the evidence suggests that a 
simple permanent-transitory framework for 
income shocks with time-varying second-
order moments in these shocks provides a good 
representation of the income process for fami-
lies in the PSID over this period. Overall we 
find only weak evidence that transitory shocks 
affect consumption growth. In the sensitivity 
results reported below, however, we find that 
there is evidence of significant responsiveness 
to transitory shocks for low-wealth families 
and for the low-income poverty sample of the 
PSID.

B. Insurance

Our focus here will be on the variances of 
the permanent and the transitory shock, sz

2 and 
se

2, on the partial insurance coefficients for the permanent shock (f) and for the transitory shock 
(c), and the way these parameters vary over time, as well as among different groups in the popu-
lation. Our estimates are based on a generalization of moments (7)–(9). In particular, to account 
for our imputation procedure, we allow consumption to be measured with error, and we allow 
the variance of the measurement error in consumption to vary with time. This is to capture the 
fact that the imputation error is scaled by a time-varying budget elasticity which induces non-
stationarity. We also consider an MA(1) process for the transitory error component of income 
1vi, a, t 5 ei, t 1 uei, t212 , and estimate the MA(1) parameter u. Finally, we allow for i.i.d. unobserved 
heterogeneity in the individual consumption gradient, and estimate its variance (sj

2 ).
We present the results of three specifications: one for the whole sample (the “baseline” speci-

fication), one where the parameters are estimated separately by education (college versus no 
college), and one where parameters are estimated separately by cohort (born 1930s versus born 
1940s).22 We also allow for some time nonstationarity. In particular, in all specifications we let 
the variances of the permanent and the transitory shock, sz

2 and se
2 , respectively, vary with calen-

dar time. As for the partial insurance coefficients for the permanent shock (f) and for the transi-
tory shock (c), we assume that they take on two different values, before and after 1985. This is 
consistent with the evidence in Figure 1, which divides the sample period into a period of rapid 

22 Results for the younger cohort (born in the 1950s) and the older cohort (born in the 1920s) are less reliable because 
these cohorts are not observed for the whole sample period. We thus omit them.

Table 5—The Consumption-Income Growth 
Covariance Matrix

Year cov 1Dyt, Dct 2 cov 1Dyt11, Dct 2 cov 1Dyt, Dct112

1980 0.0040 0.0013 0.0053
 (0.0041) (0.0039) (0.0037)
1981 0.0116 20.0056 20.0043
 (0.0036) (0.0032) (0.0036)
1982 0.0165 20.0064 20.0006
 (0.0036) (0.0031) (0.0039)
1983 0.0215 20.0085 20.0075
 (0.0045) (0.0049) (0.0043)
1984 0.0230 20.0030 20.0119
 (0.0052) (0.0043) (0.0050)
1985 0.0197 20.0035 20.0035
 (0.0068) (0.0047) (0.0065)
1986 0.0179 20.0015 NA
 (0.0048) (0.0052) 
1987 NA NA NA
   
1988 NA NA NA
   
1989 NA NA 0.0030
   (0.0040)
1990 0.0077 0.0045 20.0016
 (0.0045) (0.0065) (0.0042)
1991 0.0112 0.0011 20.0071
 (0.0044) (0.0049) (0.0042)
1992 0.0082 NA NA
 (0.0048)  
Test cov 1Dyt11, Dct 2 5 0 for all t  p -value 25%
Test cov 1Dyt12, Dct 2 5 0 for all t  p -value 27%
Test cov 1Dyt13, Dct 2 5 0 for all t  p -value 74%
Test cov 1Dyt14, Dct 2 5 0 for all t  p -value 68%

• cov(∆yt ,∆ct) ↑ until 1985

• cov(∆yt+1,∆ct) close to 0,
so almost full insurance
against transitory shocks

• Tests reject advance
information
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Estimation
• Objects of interest:

• Variance of income shocks: σ2
ζ , σ2

ε
• Insurance parameters: φ, ψ

• Allow for:
• Measurement error
• Time varying variance in measurement error and shocks
• MA(1) transitory component of income
• Unobserved heterogeneity

• Three samples:

1. Baseline
2. Separated by education
3. Separated by cohort

• Use diagonally weighted minimum distance (DWMD)
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Insurance parameters

q

• MA parameter θ small

• Variance of unobserved heterogeneity small but significant
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Insurance parameters

q

• φ = 0.6423 → partial insurance against permanent shocks

• ψ = 0.0533 → almost full insurance against transitory shocks

• φ changes by education

Insurance or pass-through?

29 / 39



Introduction Data Framework Identification Results Conclusions

Variance of permanent shocks
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noting that from trough to peak the variance of the permanent shock more than doubles.28 This 
evidence on permanent shocks is similar to that reported by Moffitt and Gottschalk (1995) using 
PSID data on male earnings. As we will document below, however, the precise evolution of 
inequality in transitory shocks depends on the source of income under study. Male labor earnings 
data will be shown to display a higher transitory variance in the earlier part of this time period.

Table 6 also reports the results of the model for two education groups (with and without col-
lege education), and for two representative birth cohorts (born in the 1940s and born in the 
1930s).29 The partial insurance parameter estimates point to interesting differences in insurance 
by type of household. In particular, there appears to be less insurance in response to permanent 
shocks among the group with no college education (indeed, we would not statistically reject the 
null hypothesis that there is no  insurance in this group). In contrast, the evidence on c accords 
with a simple PIH model and we cannot reject the null that there is full smoothing with respect to 
transitory shocks (c 5 0) for both education groups, though for the less well educated the point 
estimate is higher.

When the sample is stratified by year of birth, we find qualitatively similar results: there is 
evidence for full insurance with respect to transitory shocks and differences in the extent of 
insurance with respect to the permanent shocks.30 It is worth considering whether the presence of 
precautionary asset accumulation is an explanation for the pattern of results. Recall that the insur-
ance coefficients may reflect differences in pi, t (the share of future labor income in the present 
value of lifetime wealth), which in our framework reflects how close an individual is to retirement 
age. Thus, pi, t is likely to be lower for older cohorts because they have both more accumulated 
financial wealth and lower prospective human capital wealth. Indeed, we find some evidence that 

28 An even more striking accordance between the two alternative estimates is found for the estimated variances of 
the transitory shock, which we omit here.

29 Since we stratify the sample by exogenous characteristics and estimate different parameters for different groups, 
we are effectively considering the insurability of shocks within groups.

30 We find qualitatively similar results if we relax the age requirement (including those between the age of 25 and 
30). The estimate of f is 0.70 (s.e. 0.10), indicating slightly less insurance to permanent shocks. This can be interpreted 
as reflecting a longer horizon among younger individuals. The estimate of c is 0.06 (s.e. 0.04).

Figure 4. Variance of Permanant Shocks in the 1980s
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Variance of transitory shocks
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It is interesting to note at this point the different pattern of transitory income inequality recov-
ered from the baseline model versus the male earnings only specification. This is presented in 
Figure 6, which plots the path of the two variances over this period. Once total net income is 
considered, rather than male labor earnings alone, there is a much shallower rise in transitory 
income uncertainty. This reconciles the results with the results from the male earnings literature, 
in particular Moffitt and Gottschalk (1995) who, using male earnings in the PSID, document a 
much steeper rise in transitory inequality earlier in the 1980s. As noted above, their pattern of 
permanent inequality is closely in accord with Figure 4. The most interesting aspect of Figure 
6 is that in the early 1980s there is little or no growth in the variance of the transitory shock to 
net income. Most of the growth occurs in the second half of the sample. This is in sharp contrast 
with the trends in the variance of the permanent shock to net income, which rises in the early 
1980s and flattens out afterward. Thus we may conclude that the increase in income inequality 
of the early 1980s is of a permanent nature, while the growth in the second half of the sample is 
more temporary.

D. A Variance of Consumption Growth Decomposition

At this point, we can go back to the decomposition of the variance of consumption growth 
proposed in Section IIC,

 Dvar 1Dct 2 . var 1zt 2Dft
2  1 f2

t21 Dvar 1zt 2 1 var 1et 2Dct
2  1 c2

t21 Dvar 1et 2 ,

and propose an explanation of our findings. We have argued that there is no evidence that 
insurance has changed over the sample period we examine. Thus Dft

2  5 Dct
2  5 0. In the first 

half of our sample period there is a strong growth in the variance of permanent income shocks 
and little growth in the variance of transitory shocks, implying Dvar 1Dct 2 . f2 Dvar 1zt 2 . If there 
were no insurance with respect to permanent income shocks, Dvar 1Dct 2 5 Dvar 1zt 2 , but in fact 
we find empirically that f , 1, and so there is some attenuation, although as we saw earlier 
consumption inequality rises substantially. In the second half of the sample, the variance of 
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Figure 6. Variance of Transitory Shocks
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Variance of consumption growth

∆var(∆ct) ≈ var(ζt)∆φ2
t +φ2

t−1∆var(ζt)+var(εt)∆ψ2
t +ψ2

t−1∆var(εt)

• Evidence that ∆φ2
t = ∆ψ2

t = 0, so:

∆var(∆ct) ≈ φ2
t−1∆var(ζt) + ψ2

t−1∆var(εt)

• Early part of the sample:
• Variance of permanent shock and of consumption ↑
• But attenuation due to insurance

• Later part of the sample:
• Variance of transitory shocks ↑
• But ψ close to 0, so little effect on consumption inequality
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Variance of income and consumption
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I. Characteristics of Consumption and Income Inequality

While there are large panel datasets that track the distribution of wages and incomes for house-
holds over time, the same is not true for broad measures of consumption. The PSID contains 
longitudinal income data, but the information on consumption is scanty (limited to food and a 
few more items). Indeed, one of the reasons why consumption inequality has not been studied 
as extensively as income and wage inequality is the nature of data availability. In this section we 
first document some basic features of the evolution of consumption and income inequality that 
motivate our study. Repeated cross-section data such as the CEX are not enough to uncover the 
degree of persistence in income shocks or to identify the partial insurance model. For that we 
need panel data, and in the second part of this section we describe our new panel data series.

A. The Evolution of Income and Consumption Inequality

There are two important features of the evolution of consumption and income inequality between 
the late 1970s and early 1990s which underpin our analysis. These are clearly evident from Figure 1,  
which uses PSID data on log income and CEX data on log consumption (see Section IB for details 
on sample selection and variable definitions). In this graph, we plot the actual estimates of the 
variances, as well as smoothing curves passing through the scatters (to ease legibility). In this fig-
ure the range of variation of the variance of PSID consumption is on the left-hand side; that of the 
variance of CEX consumption is on the right-hand side. The first distinct feature is that the slope 
of the income variance (the solid line) is greater than the slope of the consumption variance (the 
dashed line). The second feature of these inequality figures is that consumption inequality flattens 
out completely in the second part of the 1980s, whereas income inequality continues to rise, albeit 
at a much slower rate. Below we provide a framework for interpreting these changes. In particular, 
we show that the degree of detachment between consumption and income inequality depends on 
the persistence of income shocks and the availability of insurance to these shocks.

These overall patterns reflect what has also been found in previous analyses of inequality 
in income and consumption for this period, the most prominent study being that of Cutler and 
Katz (1992). See also the retrospective analysis in Johnson, Smeeding, and Boyle Torrey (2005), 
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Goodness of fit
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permanent shocks for the older cohort are smoothed to a greater extent than for younger cohorts, 
although these subgroup estimates are less precise. Whether this is due to the effect played by 
precautionary wealth accumulation remarked above or by greater availability of insurance (such 
as social security, disability insurance, or even insurance provided by adult children) in the group 
of persons born in the 1930s is something we cannot address in the absence of additional informa-
tion, such as panel data on assets and age-specific estimates of human capital wealth. Later we 
provide some suggestive evidence that wealth accumulation is a potentially important explanation 
for the degree of insurance with respect to permanent income shocks.31

How good is the fit of our model? In Figure 5 we plot the actual variance of income growth 
and its predicted value (the dashed line) from our baseline model. We repeat the exercise for the 
variance of consumption growth and the covariance between income and consumption growth. 
Our model appears to fit the model quite well in all three dimensions.

Before delving into more detail concerning the underlying mechanisms at work in our results, 
we ask the question: could these baseline results have been obtained using food data alone? 
With almost no exceptions, all the papers in the literature (including Hall and Mishkin 1982; 
Hayashi, Altonji, and Kotlikoff 1996) use the PSID data on food, so it is worth asking what is 
the value added of using our imputed measure of consumption. A possible argument in favor of 
this simpler approach is that food is a constant fraction of nondurable expenditure, so that the 

31 In a separate experiment (not reported for brevity), we exploited variability across cohorts and allowed the insur-
ance parameters f and c to depend on age. We fit a linear age trend by minimum distance: fa 5 f0 1 f1age 1 e, 
where e is an error. We find evidence of a decline in the value of f by age (consistent with precautionary saving), but 
the estimates are not very precise. We also tried a quadratic age trend, but the fit worsened. A difference statistic would 
favor the linear trend specification.
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Taxes, transfers, and family labor supply
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degree of insurance of food with respect to income shocks (transitory and permanent) reflects 
partly the true degree of insurance of nondurable consumption (i.e., f and c) and partly the 
relationship between food and nondurable consumption (the budget elasticity). If the latter is 
known (for example, from demand studies), the former can be backed out easily. The pitfall 
here is that the assumption of a constant budget elasticity (b in (1)) is rejected (see Table 2). We 
reestimated the model using food consumption rather than our imputed measure of consumption. 
The results, not reported for brevity, show that using food would provide an estimate of insur-
ance that is: (a) higher than with imputed consumption data, and (b) increasing over time (the 
value of f falls from 0.57 to 0.29 and the p-value of the test of constant insurance is 1.6 percent). 
It is straightforward to prove that the insurance parameter we are identifying here is ft 5 fbt . 
Since bt declines over time, there is evidence of increasing insurance. Thus, what is really a 
changing budget elasticity is interpreted as changing insurance (for which we do not find statisti-
cally significant evidence when using a measure of nondurable consumption). Of course, things 
would be even worse if insurance were also changing. A study using food data would be unable 
to separate changing insurance of income shocks from changing elasticity of food consumption. 
The conclusion is that using food may give misleading evidence on the size and the stability of 
the insurance parameters.

C. Taxes and Transfers and Labor Supply

To examine the role of alternative insurance mechanisms, Table 7 presents an analysis that 
replaces family net income with two alternative income measures: total family earnings and 
male earnings. Here we focus exclusively on the two insurance parameters f and c. The reduc-
tion in the permanent insurance coefficient f in the second column (a 50 percent reduction) indi-
cates the important role of taxes and transfers in providing insurance to permanent shocks. This 
happens because consumption still incorporates any insurance value of taxes and transfers but 
the new measure of income no longer does. This insurance is also reflected through changes in 
the estimated variance of permanent and transitory shocks.32 With taxes and transfers excluded, 
the variances of income shocks are indeed much higher. There is also a further decline in the 
estimated f coefficient when we consider only male earnings.33 This is indication that family 
labor supply may also have played an important insurance role during this period.

32 The results for the variance estimates are not reported, but are available upon request.
33 Heathcote, Storesletten, and Violante (2007) estimate a similar response of consumption to permanent shocks 

in male earnings. As they note, endogenous male labor supply drives a further wedge between the transmission from 
earnings and that from wages. Permanent shocks to earnings pass through much less than do shocks to wages due to 
the insurance value of labor supply.

Table 7—Minimum-Distance Partial Insurance and Variance Estimates

Consumption: Nondurable Nondurable Nondurable
Income: net income earnings only male earnings
Sample: baseline baseline baseline

f 0.6423 0.3100 0.2245
1Partial insurance perm. shock2 10.09452 10.05742 10.04932
c  0.0533 0.0633 0.0502
1Partial insurance trans. shock2 10.04352 10.03092 10.02942

Notes: This table reports DWMD results of the parameters of interest. We also estimate time-
varying variances of measurement error in consumption (results not reported for brevity). See 
the main text for details. Standard errors in parentheses.• Replace net family income with family or male earnings

• φ ↓, so insurance ↑

• Important role for taxes, transfers, and family labor supply
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Private transfers and low wealth
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We also find that there is no statistical evidence of insurance with respect to permanent shocks. 
In contrast, insurance to permanent shocks is much more important for the higher wealth group, 
again in accord with the modelling framework outlined above. Accumulated wealth can in fact 
be run down to smooth consumption against persistent income shocks.

For low-wealth households with limited access to credit markets, is it possible that durable 
purchase and the timing of durable replacement might act as some form of insurance to transi-
tory shocks. This argument is developed in Browning and Crossley (2003), who show that with 
small costs of accessing the credit market (or small transaction costs in the second-hand market 
for durables), the replacement of not fully collateralized durables could be used to smooth non-
durable consumption in the face of short-run income shocks. This would imply that with a mea-
sure of consumption that includes durables, we should find less evidence for insurance, i.e., the 
estimated c would rise. The penultimate column of Table 8, which uses a consumption measure 
including durable purchases and focuses on a low-wealth sample likely to face credit restrictions, 
provides some confirmation of that. It suggests that durables are particularly useful as a smooth-
ing mechanism in response to transitory shocks for low-wealth individuals.35

Finally, in the last column of Table 8, we extend our sample to the families of the SEO (the 
low-income subsample in the PSID). In comparison with the baseline, we would again reject 
full insurance with respect to transitory shocks. This confirms the finding that in low-income 
or low-wealth samples, the evidence for insurance against transitory shocks is basically absent. 
Interestingly, the overall pattern of permanent income inequality is similar across various speci-
fications and samples (with the exception of education, because the growth in the variance of 
permanent shocks does appear to have continued into the late 1980s for those with college edu-
cation), as displayed in Figure 7. One possible interpretation of this is that the differences in the 
estimates of f that we find reflect genuine economic differences in access to insurance rather 
than differences in the variance of permanent shocks.

IV. Conclusions

The aim of this paper has been to evaluate the link between consumption and income inequal-
ity through the degree of consumption insurance with respect to income shocks, both tempo-
rary and permanent. This was achieved by investigating the extent to which the distribution of 
income shocks is transmitted to the distribution of consumption. For this we created a new panel  

35 See Bruce Meyer and Daniel Sullivan (2004) for a detailed discussion of the measurement of durables in the CEX. 
Our measure of total consumption includes food, alcohol, tobacco, services, heating fuel, public and private transport  
(including gasoline), personal care, semidurables (clothing and footwear), and expenditure on durables, namely housing 
(mortgage interest, property tax, rent, other lodging, textiles, furniture, floor coverings, appliances), new and used cars, 
vehicle finance charges and insurance, car rentals and leases, health (insurance, prescription drugs, medical services), 
education, cash contributions, and personal insurance (life insurance and retirement).

Table 8—Minimum-Distance Partial Insurance and Variance Estimates, Various Sensitivity Analyses

Consumption: Nondurable Nondurable Nondurable Nondurable Total Nondurable
Income: net income excluding help net income net income net income net income
Sample: baseline baseline low wealth high wealth low wealth baseline1SEO

f 0.6423 0.6215  0.8489 0.6248 1.0342 0.7652
1Partial insurance perm. shock2 10.09452 10.08952 10.28482 10.09992 10.35172 10.10312
c 0.0533 0.0500 0.2877 0.0106 0.3683 0.1211
1Partial insurance trans. shock 2 10.04352 10.04342 10.11432 10.04142 10.14652 10.03542

Notes: This table reports DWMD results of the parameters of interest. We also estimate time-varying variances of 
measurement error in consumption (results not reported for brevity). See the main text for details. Standard errors in 
parentheses.• Negligible impact of help from friends and relatives

• Low wealth individuals are less insured

• Durable purchases and timing of durable replacement might
act as insurance for low wealth individuals
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Conclusions

• The evolution of permanent and transitory income shocks can
explain the disjuncture between income and consumption
inequality

• Partial insurance against permanent shocks, almost full
insurance against transitory shocks

• Less insurance of low-wealth, more insurance for more
educated

• Tax and welfare system play important role for insurance
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Comments

• Role of income process?

• Advance information and expectations?

• What are the insurance mechanisms?

• Role of borrowing constraints?
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Extensions

• Kaplan and Violante (2010)
• Advance information, borrowing constraints, performance of

BPP estimator in incomplete markets model

• Blundell, Pistaferri, and Saporta-Eksten (2016) and Blundell,
Pistaferri, and Saporta-Eksten (2018)
• Family labor supply and children

• Blundell, Borella, Commault, and De Nardi (2020) and Russo
(2020)
• Role of health
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through income. Similarly, insurance provided by taxes and transfers is accounted for in the net 
family income variable. In the discussion of the partial insurance results we will, however, exam-
ine the importance of taxes and transfers, as well as married women’s labor market participation, 
as an insurance mechanism. Finally, it is possible that the wage component of family income may 

Table 2—The Demand for Food in the CEX

Variable Estimate Variable Estimate Variable Estimate

ln c  0.8503  ln c 3 1992 0.0037 Family size 0.0272
 10.15112  10.00562  10.00902
 [0.012]  [0.083]
ln c 3 high school dropout 0.0730 ln c 3 one child 0.0202 ln pfood 20.9784
 10.07182  10.03362  10.21602
 [0.050]  [0.150]
ln c 3 high school graduate 0.0827 ln c 3 two children 20.0250 ln ptransports 5.5376
 10.08902  10.03832  18.05002
 [0.027]  [0.120]
ln c 3 1981 0.1151 ln c 3 three children1 0.0087 ln pfuel1utils 20.6670
 10.11232  10.03402  14.73512
 [0.053]  [0.197]
ln c 3 1982 0.0630 One child 20.1568 ln palcohol1tobacco 21.8684
 10.08372  10.32152  14.14252
 [0.052]
ln c 3 1983 0.0508 Two children 0.3214 Born 1955259 20.0385
 10.07042  10.36502  10.05542
 [0.048]
ln c 3 1984 0.0478 Three children1 0.0132 Born 1950254 20.0085
 10.06622  10.32592  10.04772
 [0.051]
ln c 3 1985 0.0304 High school dropout 20.7030 Born 1945249 20.0060
 10.06382  10.67412  10.04062
 [0.064]
ln c 3 1986 0.0223 High school graduate 20.8458 Born 1940244 20.0051
 10.05872  10.82982  10.03482
 [0.068]
ln c 3 1987 0.0528 Age 0.0122 Born 1935239 20.0044
 10.05992  10.00852  10.02732
 [0.065]
ln c 3 1988 0.0416 Age2 20.0001 Born 1930234 0.0032
 10.04582  10.00012  10.01932
 [0.049]
ln c 3 1989 0.0370 Northeast 0.0087 Born 1925229 20.0051
 10.03732  10.00652  10.01402
 [0.046]
ln c 3 1990 0.0187 Midwest 20.0213 White 0.0769
 10.02952  10.01052  10.01292
 [0.060]
ln c 3 1991 20.0004 South 20.0269 Constant 20.6404
 10.03182  10.00962  10.92662
 [0.111]

Test of overidentifying restrictions 20.92
 1d.f. 18; x2  p-value 28%2
Test that income elasticity does not vary over time 27.69
 1d.f. 12; x2  p-value 0.6%2

Notes: This table reports IV estimates of the demand equation for (the logarithm of) food spending in the CEX. We 
instrument the log of total nondurable expenditure (and its interaction with time, education, and kids dummies) with the 
cohort-education-year specific average of the log of the husband’s hourly wage and the cohort-education-year specific 
average of the log of the wife’s hourly wage (and their interactions with time, education, and kids dummies). Standard 
errors are in parentheses, the Shea’s partial R2 for the relevance of instruments in brackets. In all cases, the p-value of 
the F-test on the excluded instrument is , 0.01 percent.
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have already been smoothed out relative to productivity by implicit agreements within the firm. 
If this insurance is present, it will be reflected in the variability of income.

A. The Income Process

Our aim here is to characterize changes in the persistence of shocks to income in a reasonably 
flexible but parsimonious way. For this we adopt a permanent-transitory model and allow the 
variances of the permanent and transitory factors to vary over time. In line with many previ-
ous empirical studies (Thomas MaCurdy 1982; John Abowd and David Card 1989; Moffitt and 
Gottschalk 1995; Costas Meghir and Pistaferri 2004), we assume that the permanent component 
follows a random walk.12

Suppose real (log) income, log Y,  can be decomposed into a permanent component P and a 
mean-reverting transitory component v. The income process for each household i is

(2)  log Yi, t 5 Z9i, t wt 1 Pi, t 1 vi, t,

where t indexes time and Z is a set of income characteristics observable and known by consumers 
at time t. As we note below, these will include demographic, education, ethnic, and other vari-
ables. We allow the effect of such characteristics to shift with calendar time and we also allow 
for cohort effects.

12 For example, Moffitt (1997) writes, “In the micro-level literature on earnings dynamics, Thomas MaCurdy, 
Abowd and Card, and Gottschalk and I all find evidence—also from the PSID—for a random walk in individual 
earnings in the United States” (p. 289). Recent work on income dynamics, of which Fatih Guvenen (2006) is a leading 
example, has focused on models that allow less overall persistence and more general heterogeneous lifetime income 
profiles. It would be a very useful exercise to extend the model of partial insurance we develop here to such alterna-
tive income processes. The key result of the changing persistence of income shocks and their impact on consumption 
inequality, however, seems unlikely to change.
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How flexible is this income process?

• This is a linear income process

• Identification is relatively easy

• All shocks are associated to the same persistence

• Non-linear transmission of shocks is ruled out
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PIH with self insurance

• πit := share of future labor income in current human and
financial wealth

• γtL:= age-increasing annuitization factor

• One can show that:

φit ≈ πit , ψit ≈ γtLπit

• Precautionary saving can only provide effective self-insurance
if πit is small.

Back

7 / 18



References Appendix

Excess smoothness

• Two alternative insurance configurations:

1. Public information but limited enforcement of contracts
2. Private information but full enforcement

• Self-insurance is Pareto inefficient

• More insurance than with a single noncontingent bond, but
less than with complete markets.

• Relationship between income shocks and consumption
depends on the degree of persistence of income shocks

• Another reason for partial insurance is moral hazard →
Attanasio and Pavoni (2011) → when individuals have hidden
access to a simple credit market, some partial insurance is
possible.
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Advance information

• If the agents knew in advance some parts of the shocks these
would already be incorporated into current plans and would
not directly affect consumption growth

• Estimated φi ,t has to be interpreted as reflecting a
combination of insurance and information.

• We would be overestimating insurance and thus
underestimating parameters

• With no extra data, this combination cannot be untangled →
BPP provide evidence that advance information is not a
serious problem in their sample.
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Identification of variances of shocks I

cov(∆yt ,∆yt−1 + ∆yt + ∆yt+1) =

= cov(ζt + ∆εt , ζt−1 + ∆εt−1 + ζt + ∆εt + ζt+1 + ∆εt+1)

= cov(ζt + ∆εt , ζt−1 + εt−1 − εt−2 + ζt + εt − εt−1 + ζt+1 + εt+1 − εt)
= cov(ζt + ∆εt , ζt−1 + ζt + ζt+1 + εt+1 − εt−2)

Since ζi ,t , νi ,t and εi ,t are assumed to be mutually uncorrelated
and both ζ and ε are serially uncorrelated, this yields:

cov(∆yt ,∆yt−1 + ∆yt + ∆yt+1) = cov(ζt , ζt)

= var(ζt)
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Identification of variances of shocks II

Moreover, we have that:

−cov(∆yt ,∆yt+1) = −cov(ζt + ∆εt , ζt+1 + ∆εt+1)

= −cov(ζt + εt − εt−1, ζt+1 + εt+1 − εt)

Since ζi ,t , νi ,t and εi ,t are assumed to be mutually uncorrelated
and both ζ and ε are serially uncorrelated, this yields:

−cov(∆yt ,∆yt+1) = −cov(εt ,−εt)
= var(εt)
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Identification of income process
Using ∆yit = ζit + ∆νit :

cov(∆yt ,∆yt+s) = cov(ζt + ∆νt , ζt+s + ∆νt+s)

This implies:

cov(∆yt ,∆yt+s) = cov [(ζt + ∆νt)(ζt+s + ∆νt+s)]

= cov [ζt , ζt+s ] + cov [ζt ,∆νt+s ]+

+ cov [∆νt , ζt+s ] + cov [∆νt ,∆νt+s ]

Now, recall that ζi ,t , νi ,t and εi ,t are mutually uncorrelated and
that ζi ,t is serially uncorrelated. Then, we have that

cov(∆yt ,∆yt+s) =

{
var(ζt) + var(∆vt) for s = 0

cov(∆νt ,∆νt+s) for s 6= 0
(7)
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ACF for MA(1) process

y = εt + 0.25εt−1
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Identification of insurance coefficients

cov(∆ct ,∆yt+s) = cov [(φtζt + ψtεt + ξt)(ζt+s + ∆νt+s)]

= φtcov [ζtζt+s ] + φtcov [ζt∆νt+s ] + ψtcov [εtζt+s ]+

+ ψtcov [εt∆νt+s ] + cov [ξtζt+s ] + cov [ξt∆νt+s ]

which gives that:

cov(∆ct ,∆yt+s) =

{
φtvar(ζt) + ψtvar(εt) for s = 0

ψtcov(εt ,∆νt+s) for s 6= 0
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Solution to identification problem
Start from:

cov(∆ct ,∆yt+s) =

{
φtvar(ζt) + ψtvar(εt) for s = 0

ψtcov(εt ,∆νt+s) for s 6= 0

For s = 1 and using the fact that ν is an MA(0):

cov(∆ct ,∆yt+s) =

{
φtvar(ζt) + ψtvar(εt) for s = 0

ψtcov(εt ,∆εt+1) for s = 1

which yields:

cov(∆ct ,∆yt+s) =

{
φtvar(ζt) + ψtvar(εt) for s = 0

−ψtvar(εt) for s = 1

Since you observe cov(∆ct ,∆yt+s) from the data and you have
identified the variances of the shocks before, this is a system of
two equations in two unknowns, which you can solve to find ψ and
φ. Back
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Consumption growth inequality

cov(∆ct ,∆ct+s) = cov [(φtζt + ψtεt + ξt)(φt+sζt+s + ψt+sεt+s + ξt+s)]

= φtφt+scov [ζtζt+s ] + φtψt+scov [ζtεt+s ]+

+ φtcov [ζtξt+s ] + ψtφt+scov [εtζt+s ]+

+ ψtψt+scov [εtεt+s ] + ψtcov [εtξt+s ]+

+ φt+scov [ξtζt+s ] + ψt+scov [ξtεt+s ] + cov [ξtξt+s ]

This gives that:

cov(∆ct ,∆ct+s) =

{
φ2
t var(ζt) + ψ2

t var(εt) + var(ξt) for s = 0

0 for s 6= 0
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Imputation error
Suppose that consumption is measured with error. Then, we have:

c∗i,t = ci,t + uc
i,t

where c∗ denotes measured consumption, c is true consumption and uc is
measurement error. Measurement error induces serial correlation in
consumption growth. Now, suppose that ci,t is a random walk, that is:
ci,t = ci,t−1 + ηi,t where ηi,t is i.i.d. Then ∆ci,t = ηi,t . Then, we have that
∆c∗i,t = ∆ci,t + ∆uc

i,t = ηi,t + ∆uc
i,t . This implies that:

E [∆c∗i,t∆c∗i,t−1] = E [(ηi,t + uc
i,t − uc

i,t−1)(ηi,t−1 + uc
i,t−1 − uc

i,t−2)]

= −E [uc
i,t−1u

c
i,t−1]

= −σ2
u (Since u ∼ iid)

Moreover we have that:

E [∆c∗i,t∆c∗i,t+1] = E [(ηi,t + uc
i,t − uc

i,t−1)(ηi,t+1 + uc
i,t+1 − uc

i,t)]

= −E [uc
i,tu

c
i,t ]

= −σ2
u (Since u ∼ iid)
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Insurance or pass-through coefficients?

Consider an idiosyncratic shock xit . The pass-through coefficient
measures the share of the variance of the shock that is passed to
log-consumption (Kaplan and Violante (2010)):

φx =
cov(∆cit , xit)

var(xit)

The insurance coefficient is the share of the variance of the shocks
which is not passed to consumption, so 1− φx .
BPP use the pass-through and call it insurance coefficient, be
careful with reference values:

• Pass-through: 0 (full insurance), 1 (no insurance)

• Insurance: 1 (full insurance), 0 (no insurance)
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