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Abstract—The prediction that consumption-income ratios should decline
as income rises in cross-sectional data is a feature of Friedman’s (1957)
permanent income hypothesis and other consumption-smoothing models.
The theory thus provides a link between longitudinal income data and
cross-sectional expenditure data: given measured income variability and a
functional relationship between consumption and permanent income, we
predict cross-sectional expenditure patterns and compare those predictions
to actual values. Our approach cannot explain the actual skewness in
consumption-income ratios under even the strictest consumption-
smoothing model, which implies that income measurement error or other
anomalies are affecting the data.

1. Introduction

HE prediction that consumption-income ratios will be
negatively correlated with income in cross-sectional
data is a well-known feature of Friedman’s (1957) perma-
nent income hypothesis (PIH) and other intertemporal
consumption-smoothing theories. Some families with low
annual income have higher permanent income, so average
consumption in low-income groups will be greater than
average income. At the top of the annual income distribu-
tion, the opposite holds: some families with high annual
income have lower permanent income, so average consump-
tion in high-income groups will be less than average income.
In this paper, we apply the consumption-smoothing
principle quantitatively to investigate whether measured
longitudinal income variability is consistent with actual
cross-sectional spending patterns. The cross-sectional spend-
ing data we explore here are used in a broad range of applied
microeconomic studies, including analyses of how tax
burdens would change under a consumption tax (Caspersen
& Metcalf, 1994; Feenberg, Mitrusi, & Poterba, 1997) and
whether income and consumption generate different conclu-
sions about the distribution of economic well-being (Cutler
& Katz, 1991; Slesnick, 1993). If there is reason to doubt the
validity of the observed relationship between spending
patterns and income in the cross-sectional data, the results of
those studies are in doubt.

Our main finding is that the observed correlation between
spending and income in cross-sectional expenditure data
cannot be reconciled with observed longitudinal income
volatility (both transitory income fluctuations and random
measurement errors) using even the strictest consumption-
smoothing models. Simply put, there is not enough variabil-
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ity in household-level income over time to explain the
dramatic skewness in consumption-income ratios across the
income distribution, even when consumption is assumed to
be completely insensitive to transitory income fluctuations.

The analysis here does not constitute a test of consumption-
smoothing theories in any sense. Rather, we are testing if the
deviation between current measured income and permanent
income (as proxied by the ten-year average of income) can
explain the observed pattern of consumption-income ratios.
Those deviations between current and permanent income
include both transitory fluctuations and random measure-
ment error, both of which have the same effect on predicted
consumption-income ratios. Because no version of the
theory can reconcile the available longitudinal income and
cross-sectional income-expenditure data, we conclude that
the measured consumption-income patterns are probably
significantly affected by nonrandom income measurement
error or other anomalies.

II. Consumption-Income Ratios in Annual Survey Data

Although aggregate consumption is a large and relatively
stable share of aggregate income over time, the PIH and other
consumption-smoothing models imply that the ratio of con-
sumption to annual income will vary predictably across
income groups. This section documents the pattern of consump-
tion-income ratios in the Consumer Expenditure Survey (CEX)
for 1992, using various combinations of cash-expenditure
concepts, distributional statistics, and age groupings.!

Several tabulations from the CEX are shown in table 1.
The distributional classifier is before-tax family income
divided by the family size adjustment implicit in the Census
poverty thresholds. The census scale suggests, for example,
that a family with two members requires only 28% more
income to reach the same level of well-being as a single
individual, because of shared resources and economies of
scale.? The first column is the ratio of total expenditures to
total (after-tax) income in each decile.®> The pattern of

1 See appendix A and Sabelhaus (1996) for a description of the CEX
sample and expenditure concept used in this study. The cash-expenditure
concept includes some items that are not direct consumption, such as
interest payments and property taxes. On the other hand, it does not include
some items that are consumption, such as the rental value of owned
housing. There will be systematic divergence in the two measures over the
lifecycle, but, as we discuss in the text, those do not invalidate our tests.

2The Census scale adjustments for family sizes 2 through 9 are,
respectively, 1.28, 1.57, 2.01, 2.38, 2.68, 3.04, 3.38, and 4.04. All of the
results here and throughout the paper are basically the same across three
approaches we tested: no adjustment for family size, a per adult adjust-
ment, and the Census adjustment described and used in the paper.

3 It is important to note that these are not average consumption-income
ratios. They are ratios of average consumption to average income. The
former can show even more skewness, particularly if very low-income
families are included.
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TABLE 1.—ALTERNATIVE MEASURES OF CONSUMPTION-INCOME RATIOS
Ratio of Average
Ratio of Average Consumption to
Consumption to i Average Income
Average Income Med:aq by Age of Head
Consumption- e
Income Total Excluding Income Age Age Age
Decile  Consumption Durables Ratio <40 40-60 60+
1 230 2.18 1.86 191 306 244
2 1.37 1.30 1.22 133 130 146
3 1.34 1.23 1.19 133 132 134
4 1.12 1.02 1.02 108 110 121
5 1.00 0.92 0.93 1.02 100 098
6 095 0.86 0.89 089 1.00 098
7 0.90 0.81 0.84 088 0.88 0.95
8 081 0.74 0.75 087 0.78 0.76
9 0.74 0.67 0.70 073 074 0.73
10 0.64 0.59 0.64 0.65 0.64 0.61
All incomes 0.88 0.81 0.92 090 0.82 095

Notes: Data are from 1992 Consumer Expenditure Survey. Decile rankings are based on Adjusted
Family Income (AFI) measure, which adjusts for economies of scale implicit in census poverty thresholds
across family size. Nondurabl ludes furniture and motor vehicle purchases. Sample
excludes top-coded observations. See appendix A for details.

expenditure-income ratios is similar to other findings using
the CEX (Sabelhaus, 1993; Feenberg, Mitrusi, & Poterba,
1997; Poterba, 1989). Families in the bottom decile spend
230% of their income, while families in the top decile spend
only 64%. The pattern across deciles is nonlinear and
convex: the bottom five deciles have negative saving rates,
while the top five have positive rates.

The distributional pattern of expenditure-income ratios
across income groups is robust with respect to alternative
expenditure measures. The measure in the second column
excludes durable goods, because those purchases are volatile
and partly represent investment. For example, someone who
earns $20,000 a year and buys a $10,000 car that will last
five years is consuming $2,000 worth of car per year. If the
durable purchase is included in total expenditures, the ratio
of consumption to income will be overstated. But, even
when the expenditure concept excludes durables, the skew-
ness in expenditure-income ratios across income groups
persists. That is, the impact of durable purchases averages
out across the many families within a given decile, some of
whom have purchases and some of whom do not.

The third column reports median expenditure-income
ratios. If average expenditure within a decile is strongly
influenced by a few outliers, the median ratios are a better
indicator of typical expenditure behavior within the group.
Although the median expenditure-income ratio in the bot-
tom decile is a bit lower than the mean ratio, the overall
pattern remains. The typical family in the bottom decile
spends 186% of disposable income, which is below the
average of 230%. In the top decile, the median and average
ratios of expenditures to income are identical at 64%.

The last three columns show that, after controlling for
income, age has little explanatory effect. The overall expen-
diture-income ratio is lower for middle-aged people (forty to
sixty) than it is for the young (younger than forty) or old
(older than sixty). This observation seems consistent with
lifecycle versions of consumption-smoothing - theories:
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middle-aged people are at the point in their life when saving
should be high. But, surprisingly, that finding disappears
within any given income decile. For example, in the top
decile, the young spend 65% of their income, the middle-
aged 64%, and the old 61%. In general, the overall skewness
in expenditure-income ratios across income groups holds
within any given age group, as well as in the aggregate.*

IOI. Can Permanent-Income Theory Explain the
Skewness in Consumption?

The skewness of consumption-income ratios across an-
nual income groups is a well-known characteristic of
expenditure survey data. Does that skewness result mainly
from consumption-smoothing behavior? The appropriate
data set for addressing that question is a panel survey with
annual expenditures and annual income over a long period.
Unfortunately, such a data set does not exist for the United
States. So we use panel income data, then assess whether the
longitudinal income variability and a functional relationship
between consumption and permanent income can explain
the observed skewness in the expenditure data.

The data used to measure income variability are from the
Panel Study of Income Dynamics (PSID). The sample
covers the period from 1982 through 1991 and includes most
of the 1991 sample members who were in the survey for the
ten-year period.> Our income measure in the PSID is the
same as in the CEX: total family income adjusted for family
size. Changes in family size, holding total income constant,
will change a family’s relative income position.

Our measure of “permanént” income is the average
(adjusted) annual income over this ten-year period.” We

4 These results should not be interpreted as evidence against the lifecycle
model for two reasons. First, as noted, we are measuring cash expenditure,
which includes items that are not consumption, such as interest payments
and investment in durable goods. Also, our measure omits important
age-related consumption components such as the imputed rental value of
housing and the value of employer- and government-provided medical
services. A comprehensive measure of consumption that makes those
adjustments (such as in Gokhale, Kotlikoff, and Sabelhaus (1996)) does
exhibit a lifecycle pattern. Second, our measure of “income” is also
limited. We do not include employer pension contributions or Social
Security taxes in saving, and we do include pension and Social Security
benefits in income. If we compute consumption and income in a way
consistent with lifecycle theory, the expected pattern would show up in the
tables. The calculations here are focused on reconciling only the cash-flow
piece of saving.

5 We excluded people who left their parents’ family and established new
families during the period. See appendix A for a more detailed description
of the PSID sample used here.

6 This implicitly assumes that adjusted family income is the right way to
measure well-being across families. An alternative strategy is to restrict the
sample to families that were intact over the ten years. That approach avoids
the need to adjust income for family composition change. We prefer the
approach in the paper because it uses much more of the sample. In any
case, we used the restricted-sample approach in an earlier version of the
paper and generated similar results.

7 Our permanent income measure differs from the standard CEQ LC/PIH
definition, which, as in Deaton (1992), is given by (#/(1 + r)) times net
worth plus the present value of labor income. Carroll (1997) shows that the
measure used here is more appropriate in a standard model with realistic
labor income uncertainty.
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remove the effect of economy-wide, real-income growth by
indexing average incomes across the years. Thus, average
income in each of the sample years is the same, but the
income-variability measures capture idiosyncratic move-
ments (including progression through age-earnings profiles)
for any given family.

Table 2 shows various statistics from the annual income
and permanent income distributions in our PSID sample.
The annual income distribution is based on all ten years of
data: each family shows up ten times, based on their annual
income in each year. (The same basic result can be derived
using any year’s annual data, but the decile breaks and
averages within deciles are slightly sensitive to the exact
year chosen, especially within the thin upper tail of the
distribution.) The main message of table 2 is that classifying
people by annual income does indeed produce a more
dispersed distribution than does classifying people by perma-
nent income: annual decile breaks and average incomes
within deciles are lower at the bottom and higher at the top
in the annual distributions.

Table 3 shows the effects of cross-tabulating observations’

by permanent and annual income deciles. Again, each
observation shows up in table 3 ten times to avoid thin
distributions in any given year. The distribution of annual
incomes within any permanent income decile (column) can
be read by moving down the annual deciles (rows). For
example, a family whose permanent income places it in the
bottom decile (less than $7,600, table 2) has a 69.6% chance
of being in the bottom annual decile (less than $6,420). It has
a 23.8% chance of being in the second annual decile
(between $7,660 and $11,750), a 4.2% chance of being in
the third annual decile, and a much smaller chance of being
in any of the fourth through tenth annual deciles.

A similar decomposition for annual income groups can be
read off the rows of table 3. Again, a family whose annual
income places them in the bottom decile in a given year has
2 69.6% chance of being in the bottom permanent decile, a

TABLE 2.—ADIUSTED DECILE BREAKS AND AVERAGE INCOMES IN THE PSID

Lower Bound Average Adjusted

of Adjusted Income Across

Income Deciles Income Deciles
Income Permanent Annual Permanent Annual
Decile Income Income Income Income
1 na na $ 5,317 $ 3,623
2 $ 7,660 $ 6,420 9,668 8,322
3 11,750 10,330 13,588 12,305
4 15,470 14,240 17,433 16,198
5 19,350 18,090 21,190 20,093
6 23,080 22,100 25,039 24,201
7 27,070 26,540 29,502 29,153
8 32,070 32,010 35,039 35,467
9 38,360 39,400 43,335 44971
10 50,360 52,470 77,067 82,918
All incomes na na 27,7129 27,730

Notes: Data are from the Panel Survey of Income Dynamics, 1982-1991. All measures are adjusted for
family size using the implicit scale economies in the census poverty thresholds across family-size groups.
See appendix A for a complete description of the PSID sample used here.

TABLE 3.—CROSS-TABULATION OF PERMANENT AND ANNUAL INCOME STATUS
IN THE PSID (ALL VALUES ARE PERCENTAGES.)

Annual Permanent Income Decile
Income
Decile 1 2 3 4 5 6 7 8 9 10

1 66 171 67 27 16 09 04 04 02 03
2 238 462 175 63 31 15 08 05 03 03
3 42 258 355 177 86 42 21 10 05 03
4 09 78 260 321 179 80 45 22 07 01
5 05 18 B89 244 290 198 95 38 18 04
6
7
8

02 11 35 106 225 289 197 89 35 10
02 03 14 40 105 223 291 208 97 19
00 01 06 14 41 102 223 356 212 44
01 01 02 07 22 37 94 222 423 193
10 00 00 01 oO1 03 08 18 50 200 721
Notes: Data are from the Panel Survey of Income Dynamics, 19821991, Annual and permanent decile
rankings are based on Adjusted Family Income (AFT), which adjusts for economies of scale implicit in
census poverty thresholds across family size. See appendix A for a plete description of the PSID
sample used here. Diagonal elements are bolded.

o

17.1% chance of being in the second, 6.7% in the third, and
so on. Putting the numbers in context, average consumption
in the bottom annual decile in any given year will equal
(0.696) X (average consumption in the bottom permanent
income group) + (0.171) X (average consumption in the
second permanent income group) + (0.067) X (average
consumption in the third permanent income group), and so
on.® ~

Table 3 suggests that families’ decile rankings are rela-
tively stable, particularly among the very poor and very rich.
Assuming income is measured without error, one would
conclude that about 70% of the permanent poor are annual
poor, and about 70% of the permanent rich are annual rich.
Almost all income variability is restricted to plus or minus
one decile. There is virtually no overlap between the
extremes of the permanent and annual income distributions,
although it is much more likely for a permanent-rich person
to have a bad year and show up in the lower annual deciles
than for a permanent-poor person to have a good year and
show up in the higher annual deciles.®

In our first experiment with these income-variability
estimates, we simply compute the pattern of annual consump-
tion-income ratios, assuming that the simple PIH holds.
Consumption in a given annual income decile is the sum of
consumption over all families in that annual income decile,
assuming that each family’s consumption is proportional to
its permanent income. For annual income group k, total
consumption is the sum of consumption across families
whose annual income is in the appropriate range (all { € k);

% These calculations probably overstate the amount of predicted variabil-
ity in consumption, because the deciles are discrete, and thus small
changes in income for people close to cutoffs will cause large predicted
changes in consumption.

9 The impression from table 3 is quite different from a similar table (4-8)
in Fullerton and Rogers (1993). Their table cross-classifies people by
annual and lifetime incomes, and shows significantly more dispersion. The
tables differ for two main reasons. Our table uses data from single families
over ten years, whereas the Fullerton and Rogers table uses data from
estimated age-income profiles across eleven discrete groups over entire
lifetimes. Also, their age-income profiles include the effect of economy-
wide real wage growth, which we eliminate by construction.
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TABLE 4.—ACTUAL AND SIMULATED CONSUMPTION-INCOME RATIOS ACROSS
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TABLE 5.—RATIOS OF PERMANENT TO ANNUAL INCOME AND CONSUMPTION

AprusTeD FAMILY INCOME DECILES TO PERMANENT INCOME ACROSS ANNUAL INCOME DECILES
Simulated (PSID) Ratio of Average Ratio of Average
50% Transitory Income Permanent Income to Consumption to Average
Decil A Annual In Permanent In
Income Decile  Actual (CEX)  Simple PIH Offset ° verage come et neome

1 1.90 1.21

1 2.30 1.67 1.22 2 132 1.04

2 1.37 1.16 1.00 3 1.17 115

3 134 1.03 0.94 4 1.09 1.03

4 1.12 0.96 091 5 1.09 092

5 1.00 0.96 091 6 1.02 0.93

6 0.95 0.90 0.89 7 1.02 0.88

7 0.90 0.90 0.89 8 097 084

8 0.81 0.85 0.87 9 0.95 0.78

9 0.74 0.84 0.86 10 086 074

. 10 0.64 0.76 0.83 All incomes 1.00 0.88

All incomes 0.88 0.88 0.88

Notes: The actual ratios are from 1992 Consumer Expenditure Survey (CEX), and the simulated ratios
are based on the PSID, 1982-1991. Decile rankings are based on the Adjusted Family Income (AFI)
measure, which adjusts for economies of scale implicit in census poverty thresholds across family size
groups. See appendix A for a ! ion of the data used here.

3

that is,

G =2, By, 1)

i€k

where y; is permanent (after-tax) income of family i, and B is
the ratio of consumption to permanent income for all
families in the population.

The simulated consumption-income ratios under the simple
PIH are shown in table 4, along with actual consumption-
income ratios from the CEX (reproduced from table 1).
There is substantial skewness in the distribution of simulated
ratios, as the PIH predicts. But that distribution is not nearly
as skewed as the actual distribution. In the bottom decile, the
simple PIH predicts that the annual consumption-income
ratio will be 1.67, but the actual ratio in the CEX is 2.30, In
the top decile, the simple PIH predicts a ratio of 0.76, but the
ratio in the CEX is 0.64. In a loose sense, then, the simple
PIH, together with our estimate of the relationship between
annual and permanent income, is able to explain approxi-
mately half the skewness in consumption-income ratios in
the annual data.!®

It is tempting to go further and ask if minor deviations
from the simple PIH can explain the remaining skewness in
consumption-income ratios. For example, the PIH may
generally hold, but liquidity constraints or uncertainty may
cause people to adjust their consumption when their annual
income varies.!! However, any adjustments that make con-
sumption less a function of permanent income and more a
function of annual income will reduce the predicted skew-
ness. For example, the simulated consumption-income ratios
in the last column of table 4 are based on the assumption that

10One immediate explanation for the divergence is systematic differ-
ences in consumption-income ratios over the lifecycle, but as table 1
showed, controlling for age does not affect the conclusion.

11 See, for example, Carroll (1997), Hubbard, Skinner, and Zeldes
(1995), and Huggett and Ventura (1996). For a comprehensive review of
theory and facts about household-level saving and consumption behavior,
see Browning and Lusardi (1996).

Notes: Permanent income for any given annual income decile is computed using the PSID for
19821991, and consumption values are from 1992 Consumer Expenditure Survey (CEX). Decile
rankings are based on the Adjusted Family Income (AFT) measure, which adjusts for economies of scale
implicit in census poverty thresholds across family size groups. See appendix A for 8 complete description
of the data used here.

families adjust consumption by a constant fraction (50%) of
the difference between permanent income and annual in-
come. The skewness in the simulated ratios in the 50% offset
case is substantially less than in the simple PIH case.

A second way to show how the theory and data differ is
presented in table 5. The first column is the ratio of average
permanent income to average annual income across annual
income deciles. As the PIH predicts, lower income families
have (on average) substantially higher permanent income,
by a factor of 1.90. At the top of the income distribution,
permanent income is below annual income as the theory
predicts, by a factor of 0.86. But these ratios are not enough
to account for the skewness in annual consumption-income
ratios. In the second column, we compute the ratio of annual
consumption (CEX) to permanent income (PSID). These
would be equal across income groups if the simple version
of the theory held.

IV. Varying the Propensity to Consume Out of
Permanent Income

The declining pattern of consumption to permanent
income across annual income groups suggests one explana-
tion for why the theory cannot reconcile the longitudinal
income variability and cross-sectional spending data: long-
run propensities to consume vary across permanent income
groups.'2 Thus, our second set of calculations solves for a
schedule of propensities to consume out of permanent
income that, when combined with observed income variabil-
ity, allow us to replicate the cross-sectional consumption-
income ratios.

In order to solve for a pattern of consumption propensities
across permanent income groups that is consistent with the
actual consumption-income ratios in the CEX, we need to

12 A declining pattern of consumption propensities across permanent
income groups is consistent with predictions of models that emphasize the
redistribution built into real-world tax and transfer systems. See, for
example, Hubbard, Skinner, and Zeldes (1995), Huggett and Ventura
(1996), and Sabelhaus (1997).
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specify a functional relationship between the consumption
propensity and permanent income itself. Let y; denote
average permanent income in permanent income group j.
Then, the observed curvature in consumption-permanent
income ratios (table 5) suggests a quadratic in the propensity
to consume out of permanent income. That is,

By = Yo + Y1y + Y23} )]
Let ny; denote the fraction of families in annual income
group k that are also in permanent income group j. Predicted
consumption in annual group k is the weighted average of
consumption across permanent income groups, where the
weights are just the population cross-tabs (n;). That is,

G = ; ny(Yo + Y135 + V29D 3)

The cross-tabulated distribution of families across perma-
nent and annual income groups (ny) are from table 3, and
income means across permanent income groups (y;) are
from table 2. We estimate the y’s by minimizing the sum of
squared deviations between actual and simulated consump-
tion-income ratios across annual income groups.

The result of fitting the quadratic to permanent consump-
tion propensities is shown in table 6. The three-parameter
model does a good job of replicating the actual consumption-
income ratios in the annual data. (This is simply a statement
about curve-fitting, not model consistency in any sense.) The
main conclusion in table 6 is in the third column: the
estimated pattern of propensities to consume across perma-
nent income groups (values of the group-level B’s) are much
less skewed than the annual consumption-income ratios. The
fitted permanent propensities to consume range from 127%
in the bottom decile to 73% in the top decile, whereas the
annual ratios range from 230% to 64%.

It is important to note again that these results are based on
simple consumption-smoothing. If consumption depends on
both permanent and transitory income, more skewness in
permanent consumption propensities will be needed to
replicate the annual consumption-income patterns. But it is
clear that allowing differences in permanent consumption
propensities can reconcile the longitudinal income variabil-
ity and observed cross-sectional expenditure patterns.

V. Reconciling Consumption-Income Ratios With
Wealth-Based Saving Measures

We have shown that the longitudinal income and cross-
sectional consumption data can be reconciled using the PIH
in the case in which propensities to consume vary across
permanent income groups, but the next step is to ask whether
those implied long-run consumption propensities are reason-
able. Without empirical evidence, it seems that long-run
divergence between income and spending for the lowest
income groups in table 6 is simply unsustainable. But we can
go beyond that casual inference and compare the results to
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TABLE 6.—ACTUAL AND SIMULATED CONSUMPTION-INCOME RATIOS USING
Frrtep PROPENSITIES TO CONSUME OUT OF PERMANENT INCOME

Ratio of Average
Annual Consumption
to Average § .
Fitted Propensity
Annual Income to Consume Out Of
Income Decile Actual Simulated Permanent Income

1 2.30 233 1.27

2 1.37 1.40 1.17

3 1.34 1.24 1.10

4 112 1.09 1.03

5 1.00 1.04 0.98

6 0.95 0.94 0.93

7 0.90 0.90 0.89

8 0.81 0.82 0.82

9 0.74 0.79 0.77

10 0.64 0.60 0.73

All incomes 0.88 0.88 0.88
Notes: The actual ratios are from 1992 Consumer Expendmne Survey (CEX), and the calculated ratios
are based on the 1982-1991 PSID using a fitted (q to out of permanent
income. Decile rankings are based on the Adjusted Family Inoome (AFI) measure, which adjusts for
economies of scale implicit in census poverty thresholds. See app Afora lete description of the

data used here.

direct empirical estimates of the long-run relationship be-
tween income and spending. Various studies, including
Kennickell and Starr-McCluer (1997) and Dynan, Skinner,
and Zeldes (1996), use longitudinal wealth panels to esti-
mate the distribution of saving across permanent income
groups.!? Those studies implicitly estimate consumption-
income ratios because saving equals income minus consump-
tion.

In the last section, we estimated that the (implied) saving
rate in the bottom permanent decile is —27% of income, but
the wealth-based studies listed above produce values near
zero. We estimated that saving in the top permanent decile is
27%, but the wealth-based estimates are generally near 15%,
or even a few percentage points lower.!* These differences
are too large to discount. And, as noted above, any diver-
gence from pure consumption-smoothing will require more
skewness in permanent consumption propensities than that
shown in table 6.

More evidence against the possibility that consumption-
smoothing underlies all the skewness in consumption-
income ratios comes from looking at the distribution of
wealth across and within income groups at any given point
in time. Table 7 shows the distribution of wealth holdings

13The data sets used in these studies are the 1983-1989 panel of the
Survey of Consumer Finances (SCF) and the PSID, which collected wealth
information in 1984 and again in 1989.

14 The significant variability in estimates from the wealth-change studies
is due to the facts that the available panels are small, they often have
substantial attrition, and even some conceptual differences exist. Some
studies measure wealth change over shorter periods, but none are based on
very recent data. For example, Bosworth, Burtless, and Sabelhaus (1991)
show that one-year wealth change in the 1962-1963 SCF also ranges from
near zero in the bottom income quintile to approximately 16% in the top
quintile. They also measure a three-year wealth change for 1983-1986 and
find a similar pattern, although slightly negative in the bottom of the
income distribution and only approximately 12% in the top income
quintile. It is interesting to note that the skewness in the one- and
three-year wealth-change estimates is actually below that in the longer-run
measures, which is contrary to the theory.
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TABLE 7.—THE DiSTRIBUTION OF NON-HOUSING WEALTH WITHIN ADIUSTED INCOME GROUPS
(ALL VALUES ARE RATIOS OF WEALTH TO AVERAGE INCOME WITHIN GROUP.)

Average Percentiles of the Non-Housing Wealth Distribution
Non-Housing

Income Decile Wealth 10th 20th 30th 40th 50th 60th 70th 80th 90th
1 2.5 -1.0 -0.3 -0.1 0.0 0.0 0.1 0.1 0.1 1.6
2 0.7 —0.6 -0.2 -0.1 0.0 0.0 0.0 0.1 04 14
3 1.1 -0.5 -0.2 -0.1 0.0 0.0 0.0 0.2 1.1 32
4 1.5 —0.5 ~0.2 —0.1 0.0 0.0 0.1 0.3 1.6 4.5
5 1.5 -0.3 -0.2 0.0 00 - 00 0.2 0.6 1.5 4.2
6 1.6 —-04 -0.2 -0.1 0.0 0.1 0.4 1.0 23 5.2
7 20 =02 -0.1 0.0 0.1 0.2 0.5 1.2 2.1 42
8 20 -02 -0.1 0.0 0.1 0.2 0.4 1.0 1.9 42
9 1.9 -0.1 0.0 0.1 03 0.5 0.8 1.5 28 48
10 4.6 0.0 0.1 0.4 0.6 1.0 1.6 27 4.7 9.7
All incomes 28 -0.2 -0.1 0.0 0.0 0.1 0.3 0.7 1.8 49

Notes: Data are from 1992 Survey of Consumer Finances, Decile rankings are based on the Adjusted Family Income (AFT) measure, which adjusts for economics of scale implicit

in census poverty thresholds across family size. See appendix A fora

within income deciles in the Survey of Consumer Finances
(SCF) for 1992, the same year for which we have CEX
data.!’’ Average non-housing wealth divided by average
income is quite high in the bottom income decile, which
suggests that some people with high permanent incomes
experience a negative income shock and end up in the
bottom decile. If those families are smoothing consumption,
they may be pulling up the overall average consumption in
the CEX, as well as the wealth average in the SCF.16

But the distribution of wealth within deciles does not
support that argument. In the bottom income decile, very
few families have large wealth holdings relative to their
income. Thus, financing consumption by drawing down
wealth may explain why average consumption in the decile
is high, but not why the median consumption-income ratio
(1.86, table 1) is also high. Also, very few families have

large negative wealth balances, which would be consistent -

with borrowing to finance consumption. Reconciling the
CEX flow and SCF balance data requires that many families
with high permanent income dropped into the bottom annual
income decile in 1992, had only approximately 1.5 year’s
income in the bank, and spent down those balances so that
their measured wealth at the end of 1992 was zero.

V1. Measurement Errors in the Survey Data

Given the results of wealth-based saving studies, it is
impossible to reconcile the observed longitudinal income
variability with the skewness in consumption-income ratios,
because the implied permanent consumption propensities
are not realistic. It seems that one or more of the components
of the standard asset-accumulation identity—wealth at two
points in time, and income and consumption during the

15 See appendix for a description of the SCF sample used here..

16 In the case of the CEX, it is interesting to ask whether people who are
very rich but had a bad cash-flow year (probably by hiring good
accountants) are even in the survey. In the SCF and Statistics of Income
(SOI) individual tax file, it is clear that some very rich people are in the
bottom income groups, but those samples target the very rich. The CEX
poorly captures the top end of the income distribution, and it may not
capture those rich people who show up at the bottom of the income
distribution in those targeted surveys.

ion of the SCF sampie used here.

intervening period—are being measured with error in survey
data. Because the CEX focuses on expenditures, not in-
comes, it seems reasonable to consider whether the skew-
ness in the annual consumption-income ratios arises because
income is poorly measured.

Income-measurement validation studies have been under-
taken for the PSID (Duncan & Hill; 1985; Bound et al.,
1994) and the CPS (Bound & Krueger, 1991), but not for the
CEX. The results of those studies indicate the potential for
significant measurement error: perhaps 25% of the variance
in observed income is attributable to measurement error.
That degree of measurement error would cause significant
skewness in consumption-income ratios even if transitory
income fluctuations are insignificant. Randomly distributed
measurement error in the PSID is implicitly treated the same
as transitory income in our analysis, because it represents a
deviation from permanent income, so the effect shows up in
the predicted cross-sectional consumption-income ratios.

But the issue at hand is differences in measurement error
across the data sets, not the level of measurement error in
any given data set. If there is simply more randomly
distributed income-measurement error in the CEX, the
skewness in actual consumption-income ratios will exceed
predicted skewness based on the PSID, but only because
income is more poorly measured in the CEX. A second
possibility to consider is that there is nonrandom measure-
ment error in both data sets.

There are reasons to believe that the PSID is better, in
general, at measuring income than the CEX. The survey
focuses on collecting income data and is conducted in March
when families are more aware (for tax purposes) of what
they earned in the previous year. Also, unlike other surveys,
the CEX does not attempt to impute incomes when respon-
dents are unable or unwilling to report their incomes. One
offsetting factor is that the CEX does indicate which
respondents are “incomplete” income reporters, and we use
this indicator (as does BLS) to exclude observations from
our sample. (See appendix for details.)

Ultimately, it is impossible to identify whether there is
greater randomly distributed income-measurement error in

Copyright 2000. All rights reserved.
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TABLE 8.—COMPARISON OF SURVEY-LEVEL INCOMES ACROSS INCOME

DECILES
Income Average Income

Decile CPS-SOI CEX PSID SCF
1 $ 5033 $ 4937 $ 3,751 $ 3,827
2 10,481 9,358 9,172 8,492
3 15,627 13,603 14,590 12,433
4 21,275 18,457 20,442 16,761
5 27,082 24,025 26,378 22,562
6 33,736 30,526 32,666 28,950
7 41,472 37,997 40,406 36,703
8 51,471 48,013 50,148 46,671
9 65,817 62,181 65,621 62,727
10 143471 95,510 121,352 144,213
All incomes 41,547 34,447 38,500 38,775

Notes: See data sppendix for a description of the data sets used here, The CPS-SOI data set is the result
of merging micro data from the Current Population Survey (CPS) with duta from individual tax returns in
the Statistics of Income (SOT) data set, as described in CBO (1987) and Kasten and Sammartino (1990).
The PSID distribution comes from the cross-sectional file for 1992.

the CEX without a separate validation study, but there is one
inconsistency in the explanation. If both data sets are drawn
from the same true population, and one has greater random
measurement errors, then the tails of that sample should be
farther away from the true tails, because families near the
true tails are further dispersed. We would thus expect to see
lower average income at the bottom of the income distribu-
tion in the sample with greater measurement error.

Table 8 compares income across all the data sets used
here, as well as the Congressional Budget Office (CBO)
CPS-SOI merge file, which combines data from the Current
Population Survey (CPS) and the Statistics of Income (SOI)
tax return sample.!” Relative to the CPS-SOI benchmark, the
CEX average incomes within deciles are about the same as
the PSID and SCF, except at the highest income levels. In the
top decile, the CEX average income is much lower than any
other: the data for high-income families are .simply not
there.!8

Although table 8 indicates that the bottom tail of the CEX
income distribution is similar to the other data sets, that
evidence is not sufficient to completely discount the hypoth-
esis that the CEX has more random income-measurement
error. But it opens the door to consider a second explanation
that is also consistent with the observed patterns: there may
be nonrandom measurement error across all the data sets.
Consider a case in which half the people in the bottom decile
report an income of zero in all of the surveys, and the other
half report the true value. The observed income distributions
in all the data sets will be equal, and the observed
consumption-income ratio in the bottom decile will be
double both the predicted and true values.

It should be emphasized that the issue may not even be
income measurement. There may be significant unrecorded

17 By including the incomes of tax filers and non-filers, the CPS-SOI data
sct provides the most accurate income-distribution estimates available.

18 As described in appendix A, the CEX removes top-coded observations
because top-coded incomes along with unconstrained consumption will
bias the consumption-income ratios up for the rich. But the fraction

(incomes above $100,000) is nowhere near the fraction of
people above that cutoff in the other data sets.
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private transfers paying for the extra consumption. But there
is evidence that all the surveys suffer from some under-
reporting of income. Even the IRS’s annual income “‘sur-
vey,” where nonrespondents are fined or imprisoned, only
finds about 82% of the income that should be reported.!®
Thus, solving the consumption-income puzzle in survey data
may coincidentally change our views on how income is
distributed in the population.

VII. Conclusion

We have shown that intertemporal consumption-smooth-
ing cannot explain the discrepancy between measured
income variability and the skewness in cross-sectional
consumption-income ratios. Even the simplest version of the
smoothing model in which consumption varies just with
permanent income can explain only a part of the skewness in
the consumption-income ratios found in expenditure data.
Allowing the permanent propensity to consume to vary
across permanent income groups does not solve the prob-
lem, because the derived long-term consumption rates are at
odds with long-term wealth-change studies.

The most likely explanation for the differences between
the cross-sectional data and theoretical predictions is some
sort of measurement error. Either the income in the cross-
sectional data is measured with more randomly distributed
error than income in the other data sources, or there is
similar nonrandom measurement error across all the data
sets. Even though the income distribution in the expenditure
data is similar to that in other surveys, all of the surveys miss
a large share of aggregate income, a disproportionate share
of which may belong at the bottom of the income distribu-
tion. Thus, developing better income-distribution estimates
might be the key to reconciling cross-sectional consumption
and wealth-change patterns.

19 See Park (1996).
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APPENDIX

Throughout the paper, we have discussed the Consumer Expenditure Survey
(CEX) as though it was a single interview about the previous year. However, the
CEX is a quarterly panel survey; we construct annual records by merging data
from four quarterly interviews. We create annual expenditures by summing
reported expenditures across the four quarters and take annual income as
reported in the last quarter. We measure consumption-income ratios on an
annual rather than a quarterly basis, because the quarterly expenditure data are
more volatile and there are no true quarterly income data. The CEX interviews
each family for four quarters; each quarter, one-fourth of the sample is in its first
interview and one-fourth of the sample is in its last interview. We construct the
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1992 sample from cohorts that entered the survey between the second quarter of
1991 and the first quarter of 1993, because a portion of their annual
expenditures occurred in 1992, We use the monthly CPI to adjust all nominal
values to a benchmark survey starting point (April, 1992) so that all expenditure
and income data then apply to calendar year 1992.

Approximately 1,500 families enter the CEX each quarter, but only about
half of them complete all four interviews and answer all the income questions,
which we need to compute consumption-income ratios. The final sample size is
6,124. We adjust sample weights differentially by age and home-ownership
status, because those two variables are highly correlated with attrition from the
sample. We also replace reported income taxes with a calculated estimate,
because the effective tax rates in the reported data are significantly biased
across income groups. We impute the 5% of expenditures—mostly personal
care items and other small purchases not tracked well in the three-month recall
basic interview—using data from the separate CEX diary survey. The
expenditure concept used is a “cash”-based measure; it differs from the usual
definition of personal consumption (as in the NIPA) because we do not count
imputed items like the rental value of owner-occupied housing, but we add
actual cash expenditures on things like owned housing. Those expenditures
include mortgage interest, maintenance, and property taxes, but not principal
repayments, which are a form of saving. The other big difference between our
measure and NIPA consumption is that we count only out-of-pocket health
expenditures; the consumption value of government and employer-provided
health care are not available in the data. See Sabelhaus (1996) for more details.

As noted in the text, our sample excludes the CEX “incomplete income
reporters” who refused to answer questions about their incomes during the
interview. We do not, however, exclude any families that BLS believes
answered the income questions properly, no matter how low their actual
incomes were. The other major exclusion is for top-coded observations: the
tables are based on a sample that excludes the 157 observations whose incomes
were above the threshold. Each component of a given person’s income is top
coded at $100,000, but family incomes can be higher than that if there are
multiple sources of income or multiple eamers. It does not make sense to use
top-coded observations, however, because income is capped but consumption is
not. So we drop those observations, but reweight observations in the top decile
by the fraction dropped to keep constant the other decile breaks in the income
distribution. (Just dropping the top-coded observations would pull the whole
percentage distribution to the right.)

‘We construct our Panel Study of Income Dynamics (PSID) sample from the
longitudinal individual file and cross-sectional family files for 1982 through
1991. (For a detailed description of the PSID, see Hill (1992).) We construct
longitudinal family records by attaching family information to the longitudinal
record of one individual from each family in the 1991 cross section. We start
with the entire core sample in 1991, then discard the individuals who were not
in the sample in any period and individuals who left their parents’ family at any
point during the period, so the final sample size is 4,987. Because we have
defined the longitudinal family records around an individual in each 1991
family, changes in family composition over time are represented in the data set.
Our income measure accounts for those changes in family size. We use the 1991
family weight in all of our calculations.

The Survey of Consumer Finances (SCF) data set used to estimate the
distribution of wealth is based on all 3,906 observations in the 1992 survey,
which consists of a standard area-probability sample and a high-income
sample. (For a general overview of the SCF, see Kennickell and Starr-McCluer
(1994).) We create a measure of non-housing wealth that matches the
household-level concept in the Flow of Funds Accounts (FFA). This task was
made easier because of the reconciliation between the SCF and FFA in
Antoniewicz (1996).

The Current Population Survey-Statistics of Income (CPS-SOI) file used
here underlies the extensive research on income distribution at the Congres-
sional Budget Office (CBO) in the last decade. (See, for example, CBO (1987)
or Kasten and Sammartino (1990).) The file is constructed by adjusting income
values in the March CPS so that the distribution of (taxable) incomes in the
resulting file matches the distribution in the SOI, which reflects amounts
reported on tax returns. The bottom, non-filer part of the income distribution is
based on CPS data, and the rest of the distribution, including the high-income
families whose incomes are top-coded on the CPS, is consistent with the
taxable values on the SOL. To construct the file, CBO splits CPS families into
tax-filing units comparable to those on the SOL After the tax-unit data are
adjusted, we reassemble families to match the unit of observation in the other
data sets.
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