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Abstract
This paper investigates the rvelationship between the cross
income and consumption distribution in the US. Using data from the
Consumer Expenditure Survey and the Current Population Survey we

sectional

find that in the last two decades a rising income inequality has not been
accompanied by a rise in consumption inequality. The Gini coefficient
of after-tax labor income increased from 0.33 to 0.42 between 1980 and
1997, On the other hand, the Gini coefficient for nondurable consumption
expenditures has dechined from 0.34 to 0.33 in the same period.
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1 Introduction

The sharp increase in carnings and income inequality for the US in the last 20
vears is a well-documented fact. Cutler and Katz (1991a, b), Gottschalk and
Mothitt (1994), Attanasio and Davis (1996) and many others have found that the
digpersion of U
both attributable to increases in the dispersion of the permanent component
of income as well as an increase in the volatility of the transitory component
of income. See Gottschalk and Smeeding (1907} for a recent survey of these
empirical findings.!

As noted by Mayer and Jencks (1993) and Slesnick (1993) income may be an

msutficient indicator of material well-bemg. This may be due to mis-reporting

JS household earnings and incomes have a strong upward trend,

a5

or mis-measurement of income. Income as measured in cross-section micro-level
data sets usually does include income from public insurance and redistribution
programs. But fto the extend that in-kind transfers among extended families
or friends augment market incomes, reported income measures may fail to give
an accurate picture of how economic well-being is distributed among house-
holds in the US. In addition, to the extend that a significant fraction of the

variations in income appear to be due to variations in the transitory compo-
nent of income?, current income may not be the appropriate measure of lifetime
resources available to agents. Therefore several authors have moved beyond
income and earnings as indicators of well-being and investigated the evolution
of consumption inequality over the last 20 vears.® Contributors include Cut-
ler and Katz (1991a.b), Johnsen and Shipp (1991), Mayver and Jencks (1993),

Slesnick (1993) and Dynarski and Gruber (1997). Even the popular press has
been occupied with this issne. The book by Cox and Alm (1999}, claiming the
last 20 years to be a dazzling economic success story for (almost) all Americans
when judged from the consumption experience of households, made it into the

best-seller list just a few months ago.

This paper makes three contributions, one empirical, one theoretical and one
quantitative in nature. On the empirical side it investigates the development
over time of the cross-sectional income and consumption distribution in the US.
Using data from the Consumer Expenditure Survey and the Current Population
Survey for 1980 to 1997, the paper extends the studies mentioned in the last
paragraph to more recent data. In contrast to Cutler and Katz (1991a,b) and
Johuson and Shipp (1991) wve find that in the last two decades a rising income
mequality has not been accompanied by a corresponding rise in consumption
inequality. The Ginl coefficient of after-tax labor income has increased from 0.33
i 1980 to 0.42 in 1997, On the other hand the Gini coeflicient for nondurable
consumption expenditures in nondurable goods and services has declined from

LA similar trend can he established for the UKL see Blundell and Preston (1008). This
trend s less pronounced for other indnstrialized conntries, as pointed out by Gottschalk and
Smecding (1007}

FGottschalk and Mofiith
the total vartation For 1970 to 1087,

SBhandell and Preston (1098) provide eonditions under which the v

{10040 estimate this faction for earnings to be about one-thivd of

sectional distibution

of current consmmption is is a sullicient indicator of the cross-sectional distribution of welfare,




0.34 to 0.33 in the same period. These results are mostly due to a strong
divergence of income and consumption inequality beginning in the late 830°s and
continuing throughout the 90%s.

We then go on to develop a theoretical explanation for these stvlized facts.
[t 1s owr hvpothesis that the inerease in income inequality, driven by an increase
in the volatility of labor income processes of houscholds, has caused a change in
the sophistication of financial markets, allowing individual households to better
nsure against idiosyneratic income fluctuations. Our theoretical contribution is
to develop a model of endogenously incomplete markets, building on earlier work
of Alvarez and Jermann (2000) and Kehoe and Levine (1993, 2000) that allows
us to analytically characterize the relationship hetween income and consumption
inequality. Our main result is that whenever there is some risk sharing in the
economy an increase in the volatility of income (keeping the persistence of the
income process constant) always leads to a reduction in consumption inequality.

We then build on owr own previous work {(Krueger and Perri 1999) and assess
whether the theory developed in the simple model is quantitatively consistent
with the stylized facts established in the empirical section of the paper. In
our model a large number of agents face a stochastic income process that is
calibrated to US micro data. The extent to which agents can borrow to iso-
late consumption from income fluctnations is determined endogenously and is
a function of the volatility of the stochastic income process. This model, for a
given time series of cross-sectional income distributions produces a time series of
cross-sectional consumption and wealth distributions. We demonstrate that this
model is consistent with the joint observation of increasing income inequality
and roughly constant inequality in consumption over time. A standard incom-
plete markets model along the lines of Huggett (1993) and Aivagari (1994),
on the other hand, predicts a significant increase in consumption inequality in
response to increasing income inequality.

The paper is organized in the following way: in Section 2 we document the
main stvlized facts regarding the evolution of income and consumption inequal-
ity for the US in the last 20 years. Section 3 develops a simple 2-agent model that
can be solved analytically and aims at providing intuition for the quantitative
results presented for the economy with large number of agents. This economy is
described in Section 4, together with the different asset market structures that
we will let compete for explaining the stvlized facts from Section 2. In Section 5
we lay out our thought experiment and in Section 6 we discuss the calibration of

both models. Section 7 presents our numerical results and assesses the success
of hoth models in explaining the styvlized facts documented in Section 2. Section
8 concludes. The recursive formulation of both models as well as computational

details can be found in Appendix A, details about the data used in Appendix

B, and Appendix C contains all figures.




2  Measuring Trends in Income and Consump-
tion Inequality

In this section we document how the US income and consumption distribution
has evolved over the last 20 vears. Our particular interest is in how various
measures of economic inequality have deulmpod over this time period. For our
empirical work we use two household-level panel data sets, the Current Popu-
lation Survey (henceforth CPS) and the Consumer Expenditure Survey (CEX).
The CEX is enrrently the only micro-level data set that reports comprehensive
measures of consumption expenditures for a large cross-section of households.
We also employ the CPS because income data from the CEX have long heen
under scrutiny because of poor guality.?

2.1 Income Inequality Measures from the CPS

Our theoretical exercises use an income concept whose closest empirical coun-
terpart is after-tax lebor income including government transfers. Since the CPS
does not report Gini coefficients for this income concept, we constructed these
data from the household level data of the CPS divectly. In Figure 2 in Appendix
C we present evidence on trends in after-tax lobor income inecuality. Labor in-
come is defined as wages and salaries plus a fraction of proprietors’ income, after
taxes, plus transfers from the government such as unemployment compensation
and welfare payments. For details, please consult Appendix B. Note that this
measure is for total household income, not correcting for household size and
composition. In the figure we observe the upward trend in income inequality
m the last two decades. Notice also that the series displays an increase in in-
equality in 1993 that may be partly due to a change in methodology of the CPS
survey (the upper limit on earnings reported went from 300,000 to 1 million
dollars). Estimates from the Census Bureau, however, report that at the max-
imum only about half of the increase in im‘\mmlifv between 1992 (md 1993 is
attributable to the change in data collection (see Ryscavage (1995)). Thus, the
upward trend in income inequality is still present even after taking the ,h(mge
in methodology in 1993 into account.

2.2 Income and Consumption Inequality Measures from
the CEX

The goal of our work is to analvze the effect of the increase in income inequality
documented above on consumption inequality.  Unfortunately the CPS does
not report consumption data and thus we need to use the CEX. We will also
report measures of mequality of income rom the CEX, whose income data is

'See Cntler and Katz (1901a.b1, amone others. For a description of both the CT'S and the
CEX data sofs see, cor Attanasio and Davis {'J, .H,y‘. aud one Appendix B3,
The Pauel Stady of Income Dynamics (PSIDY veports hoth income and consumption data.

The consmmption data, however, contains only food consumption and thevefore is of Bmitoed

use for onr analvais.




supposedly inferior to CPS data’, in order to insure that our empirical findings
are not biased by the fact that we use different data sources for consumption
and income.

In Figure 3 we report the time series for the consumption Gini coefficient
calculated based on quarterly and vearly observations (see Appendix B2) for
household total consumption expenditures in non durable goods and services.
Note that in both serles the Gini is quite constant; if anvthing consumption
mequality seems to go down from 1980 to 1997. The quarterly series display
much less volatility because it is constructed from a much larger sample (an
average of 3000 observations versus an average of 600 observations).”

Figure 4 presents the key empirical finding of this paper. In this figure we
compare the trend of the (quarterlv) conswmption Gini and the income Gini
by normalizing the observation in 1980 to 0 and computing the increment in
the Gini index relative to the first observation. Note that initially (up until
around 1985) the increase in income inequality has been accompanied by a slight
increase in consumption inequality, as noticed by Cutler and Katz (1991a,b)
and Johnson and Shipp (1991), but subsequently income inequality continued
to Increase whereas consumption inequality actually declined from 1986 onward.
The final finding is that the Gini coefficient for income has increased by almost
0.9 decimal points from 1980 to 1997 while the Gini coeflicient for consumption
has actually declined by 0.1 decimal points in the same period.

2.3  Sensitivity Analysis
In this subsection we investigate how robust our main empirical findings are to
changes in the definition of our income and consumption measures.

oy

2.3.1 Total Consumption Expenditure and Imputed Services from
Durables

It we use total consumption expenditures instead of nondurable consumption
expenditures Figure 5 shows that consuwmption ineqguality rises with income
inequality up until 1986, with further increases in income Inequality in the
second halt of the 80's and the 90's. Although the Gini coeflicient for total
consumption expenditures is higher in 1997 than in 1980 (by about 0.2 decimal
points), we still see a pronounced gap opening up bhetween the income Gini
and the consumption Gini in the later sample period. In the entire period the
income Gind increases by almost 0.9 decimal points while the consumption Ginl
increases by only 0.2

Total consumption expenditures include expenditures on consumer durables
rather than the consumption services derived from these durables: as such total
consumption expenditures mayv not be the best measure of total household con-
sumption. In an attempt to construct a more cconomically meaningful measure

PSee Citler and Katz (100140,
TToothe yvears 1882 and 1083 consumption expendibures ave missing in the family files of
the CEXL. We therefore linearly interpolated the Gind time series between 1081 and 10804
g 1

ot




of total consumption we add to nondurable consumption expenditures the im-
puted service flow from such consumer durables as houses, cars and household
equipment (such as fwniture); for details of how these service flows are con-
structed from information on expenditures and imperfect information on stocks
of consumer durables please consult Appendix B. We see from Figure 5 that the
corresponding time series for the consumption Gini lies in hetween those for to-

tal consumption expenditures and nondurable consumption expenditures: after
an initial imcrease up until 1986 the consumption Gini declines in the 1990s;
the consumption Gini including imputed services roughly returns to its 1980
level in 1997, Owr main empirical finding thus remains robust to changes in the
definition of household consumption: consumption inequality has not increased
from 1980 to 1997.

2.3.2 Using CEX Income

One possible explanation for owr finding of diverging trends in income and con-
sumption inequality is the use of different data sources for income and con-
sumption. Figure 6 attempts to control for this potential bias by displaving the
income Gind for income after taxes (net of transfers) from both the CPS and
OEX. We observe that, although the increase in inequality is more pronounced
in the CPS data, both time series display a significant increasing trend. We
therefore conclude that the difference in inequality trends for consumption and
income cannot be attributed to differences in the data sets we use. Note also
that one possible reason for the difference between CEX and CPS income data
might be under-reporting of income in the CEX in the later sample period, as
pointed out by Cutler and Katz {1991a).

2.3.3 Correction for Family Size

We now adjust our measure of consumption to take into account that families
have different sizes and thus total consumption for the family might no be a
good measure for dispersion of individual consumption, arguably the better
concept when thinking about economic welfare. To correct for this we compute
mequality of consumption per capita, defined as household consumption divided
by the number of adult equuvalents in the family. To compute the number of
adult equivalents we use the Bureau of the Census adult equivalent scale that
Is aplicit in calculating the official poverty statistics {see Dalaker and Naifeh
{1998}, Table A2). Figure 7 shows that the consumption Gini per household
and per capita move clogelv together so that the adjustment for family size
makes little difference for our main point that consumption inequality has not
mcreased during the period from 1980 to 1997,

2.3.4 Exclusion of Households with Head Older than 64

Upon retivement certain consumption expenditures drastically change, in par-
ticular those related to commuting to work. If (nondurable) consumption ex-
penditures arve less dispersed among older households and if the fraction of older

G




households in the population increases over time, as it did during the sample pe-
riod, we may observe a decline in consumption inequality (or a lack of increase)
purely because of an age composition effect and not, as we will hypothesize in
the theoretical part of the paper, because of changes in the structure of asset
markets. In order to isolate our empirical analvsis from this criticism we ex-
clude households with heads aged 65 and older from the sample. Comparing
the evolution of the consumption Gini with and without elderly households (sece
Figure 8) we conclude that our main empirical finding remains robust.

2.4  Other Measures of Income and Consumption Inequal-
ity

So far we focused our discussion solely on the Gini coefficient as a measure of
nequality, Now we report the fraction of total income and total consumption
in a given period that accrues to the lowest 20% of the population (where the
quintiles are defined with respect to the according cross-sectional income or
consumption distribution). We view this statistic as an important indication of
how the poorest group in the population has fared in the last two decades with
respect to income and consumption.

Figure 9 shows that if we measure inequality as the share of income or
consumption accruing to the J(;m est quintile the same facts revealed by the Gini
index seem to appear. In particular, there is a decline of the Income share
carned by the poorest 20% of the population, from 4.4% in 1980 to 3.6% in
1997. The share of conswnption going to the poorest 20% of the population
however, has increased from 6.5% in 1980 to 7% in 1997, consistent with our
earlier finding that the trends of income and consumption inequality in the US
point into different directions, in particular in the late 80’s and the 90’s.

2.5 Conclusion of the Empirical Analysis

The goal of this section was two-fold: a) to document the well-known increase
in income inequality in the last twenty vears and b) the surprising lack of con-
sumption inequality to follow this trend.® QOur findings appear to be robust
to different definitions of consumption and income and to different measures of
inecuality.

The remaining part of the paper first develops a simple analytical and then
a large-scale computable dynamic general equilibrium model that incorporates
our hypothesis that financial markets have become more complete as endogenous
result of an ncrease in income inequalityv.  The simple model demonstrates
analytically how in this class of models an increase in income inecuality can
lead to a decline in consumption inequality, The large-scale model then uses
as input a time varying imcome process, calibrated to capture the increase in
income Inequality ohserved in the data in the last 20 vears. As output the

TPendakur (1008) finds somewhat sinlar results for Canada bebween 1078 and 1992 for
hig preferred measnrve of consmnption.




model delivers a sequence of cross-sectional consumption distributions which
reproduces the main stylized fact documented in this section: an increase in
Income inequality not accompanied by a corresponding increase in consumption
imequality. We then contrast our findings to those obtained from a standard
incomplete markets model whose results appear to be less consistent with the
facts established so far.

3 A Simple Model

In this section we present a simple model of endogenous risk sharing, in which
the relationship between income and conswmption inequality can be easily char-
acterized. We analyze a pure exchange economy that is particular case of the
one considered by Kocherlakota (1996), Alvarez and Jermann (2000) or Kehoe
and Levine (2000). Time is discrete and the munber of time periods is infinite.
There are two (types of) agents 7 == 1,2 and there is a single, nonstorable con-
sumption good in each period. In each period one consumer has income 1 + ¢

and the other has income 1 ~ = so that the aggregate endowment is constant
at 2 in each period. Let & € {1,2} denote the consumer that has endowment
L+ 2. We assume that {s,}75, follows a Markov process with transition matrix

i

s 16

1-34 &

Note that ¢ affects both the persistence and the dispersion of the endowment
process while & € [0, 1) affects the dispersion of the income process.

Let s* == (so,...,s;) denote a event history and 7(s) the time 0 proba-
bility of event history s'. We assume that w{sq) = % for all sg. An allocation
c = (¢!, ¢?) maps event histories s’ into consumption. Agents have preferences
representable by

Uy =(1=p> > " a'n(shulei(sh)
=0 gt

where w Is continuous, twice differentiable, strictly increasing and strictly con-
cave on (0, 20) and satisfies the Inada conditions and 3 < 1.

Define as

the continuation utilitv of agent 4 from allocation ¢, from event history s' on-
12

} the autarkic allocation of consuming the

wards and denote by e = (¢
endowment in each event history.

In this economy hoth agents have an incentive to share their endowment sk
but at any point in time have the option of reneging on their obligations and
sutfer the associated costs which we assume to be exclusion from iutertemporal




frade. This implies that any risk sharing mechanism must vield allocations
that give to each conswmer continuation utility at least as high as the autarkic
allocation for all event history s%. This is formalized by imposing the following
individual rationality constraints on allocations:

Alvarez and Jermann (2000) show how to find efficient allocations in this econ-
omy and how to decentralize them as a competitive equilibrium with state de-
pendent borrowing constraints.

3.1 Constrained Efficient Consumption Distribution

In order to analyze how the equilibrivm consumption allocations vary with £ it
is convenient to solve analvtically for the value of autarky that in this simple
case 1s given by

where D = [( B8 — (5~ .‘?5)‘3} /{1-3) > 0. Notice that the value of antarky
for the agent \\11 high income is stric tlv mereasing in £ at & = 0, 1s strictly
decreasing in ¢ as ¢ — 1 and 1s strictly concave in &, with unique maximum
gy = argmax, U(1 + &) € (0,1). The value of autarky for the agent with low
income ig strictly decreasing and concave in ¢ (see Figure 1).

Using these results and the results by Alvarez and Jermann (2000) and Kehoe
and Levine (2000} one obtains the following

stationary consumption dis-
) > 0. In this distribution
agents with income e will consume 1 -+ =.(¢) an,d agents with income 1
consume 1 — g,() 7"6\()7(7;7"(11@55 of their past history. The number .(s) is the
smallest non-negative

1

Proposition 1 The constrained efficient symmetric
tribution is com p/m‘L/Z/ characterized by a number

solution of the following equation

T)('(fl — Nu(l+ V) B8 1) (L = = (2))) = max(V PE i
where VTP = w(1) is the value of the first best allocation in which there is

complete risk sharing and consumption of both agents is constant.

Note that if V78 > U(1 + ¢) the onlyv solution to the above equation is
N R - TT ‘ ' 5
— 0 and the efficient allocation mplies full risk \hmmo HvVes <U(l-+e)
= ¢ {autarky) being

the equation above has in general two solutions, with =

always a solution, but not necessarily the smallest.




3.2  Dispersion in Income and Consumption Inequality

The fellowing proposition characterizes how the constrained efficient symmetric
consumption distribution varies with the variance of income &

Proposition 2 Starting from a given income dispersion & = =4 an increase in ¢
leads to a strict decrea

> an consumption meguality if and only if 0 < e.(gp) < ¢q

(in the tnitial equalibrium there is positive, but not complete

sk sharing).

\

U
"""""""" o T LB
& Ny
ot AN
© -
Q
S U(1<) |
< |
— !
(@) : i
® -‘ \
= f 1
© 3 |
= : \
: |
N |
! \‘\ f !
. N I
: Y !
! I
Autarky . Partial Risk Sharing. I Full Risk Shari
{ v o ] v
0 g & %

Income dispersian,

Fioure 1:

Rather than a formal proof we provide intuition for the proposition ahove
using Figure 1in which we plot the value of autarky in the two states and the

value of full risk sharing as a function of the dispersion on income (). We can

divide all possible values for # in three regions. If & > =0 then the value of

antarky in both states is below the value of full risk sharing, hence the full risk
sharing allocation (2, = 0) alwayvs satisly the individual rationality constraints
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(1) and it is the efficient allocation. Obviously an increase in ¢ in this range has
no effect on the consumption distribution.

Suppose now that =, < ¢ < . Congsider for example the point ¢
Using the characterization in proposition 1 it is casy to show that the efficient
consuwmption allocation is given by c.(£) = ;. In this allocation the agent with
high income will receive a continuation utility equal to the value of autarky.
while the agent with low income receives a continuation utility strictly higher
than the value of autarky. Notice from the figure that in this range there is
partial but positive risk sharing (0 < =, = &, < £,). Notice also that if =,
moves to the right (an increase in income inequality) then & would move to the
left thereby reducing the amount of consumption inecquality. Finally if ¢ < g4
{consider for example ¢ 1 then autarky is the only effic
£c == £;. Note that in this case there is no risk sharing (:

e |

ent allocation and
.= ¢) and an increage
in ncome inequality leads to an increase in consumption inequality.

3.3 Persistence in Income and Consumption Inequality

In this simple model we can also analytically characterize how consiwmption in-
equality changes with a change in the persistence of the income process, for a
given amount of dispersion ¢ of the cross-sectional income distribution. Persis-
tence in the simple model is parameterized by 8. If the economy is in autarky
or perfect risk sharing prevails, then a mavginal change in persistence § leaves
the cross-sectional consumption distribution unchanged.

shar-
ing, ie. the efficient stationary consumption distribution is characterized by
z.(g, 8) solving

So let us suppose the economy is initially characterized by partial ris

=, 8)) A1 - 6) (u(l

or

where we have indexed ¢, by & also now in order to make the dependence of the
consumption distribution on this parameter explicit. Using the implicit function
theorem we obtain that

Since hy asswmption there is partial risk sharing, =

Jensen’s inequality the nominator of this expression is strictly positive. Remem-
ber from the previous subsection that there exists

aunique 2 = argmax, U1+




g, 0) which satisfies

or

1= (1+e)~u'{l—g))=0

Since with partial risk sharing we have that ¢
concavity of w that

2, 8) < gy it follows from strict

with income persistence, if the economy 1s initially characterized by partial risk
sharing. We summarize the discussion above in the following

Proposition 3 For a given = < (0.1, starting from o given persistence of
mcome, O == 0y an increase in & leads to an increase in consumption inequalily.
It leads to o strict incresse if and only if O < =2.(¢,80) < & (in the indtial
equilibrium there 1s positive. but not complete risk sharing).

To summarize, we have shown that in this environment an increase of income
dispersion can have ambiguous effects on consumption inequality, but in general,
if the amount of risk sharing in the economy is positive (full), an increase in in-
come inequality will reduce (not increase) consumption inequality. The intuition
behind the result is that an increase in income inequality, by making exclusion

from credit markets more costly, makes the individual rationality less binding.
It thereby allows individuals to borrow more and thus reduce Huctuations in
their consumption.

On the other hand, an inerease in the persistence of the income process
always leads to an ncrease in consumption inequality, with the increase being
strict if and only if there is partial risk sharing. The intuition is again simple:
the value of autarky for the agent with high current income increases (as he is
more likely to have high imncome in the future with higher persistence), which
makes the debt constraint more binding and leads to less transfers to the poor
agent being sustainable. Graphically, in Figure 1, the graph for /(1 -+ &) tilts
around the origin, upwards for an merease in &, For a given ¢ == &), with partial
&) == = shifts to the

risk sharing, the corresponding consumption allocation ¢
right due to this increase in 8.

This analysis provides the intuition for our quantitative results derived for
sectional stationary

an economy with a continuum of agents in which the cross

consumption distribution is richer than for the simple economy presented in this

section.




4 The Model with Large Number of Agents
4.1  The Environment

There is a continuum of consumers of measure 1. The consumers have prefor-
ences over consumption streams given by

The period utility function u : By — D C R is assumed to be strictly in-
creasing, strictly concave, twice differentiable and satisfies the Inada conditions.
Its inverse is denoted by €' 1 D — Ry, Hence C'(u) is the amount of the con-
sumption good necessary to vield period utility . There is a single, nonstorable
consumption good. Individuals are of types ¢ & {1,... A}, An individual of
type i has a stochastic endowment process {ov;y;} where a; is the determinis-
tic type-specific mean endowment and {y;} follows a time-homogenous Markov
process with finite support Y, a set with cardinality N. Let w(y’ly) denote
the transition probhahilities of the Markov chain, assumed to be identical for all
agents. We assume a law of large numbers, so that the fraction of agents facing
shock y" tomorrow with shock y today in the population is equal to 7(y'ly). We
assume that 7(y/]y) has a unique invariant measure [1{.). We denote by y, the
current. period endowment and by ¥* = {yn....ys) the history of realizations of
endowinent shocks; also w(y'lyn) = w(y o1 ) 7(wilvo). We use the notation
y" to mean that y® is a possible continuation of endowment shock realiza-
tion y*. We also assume that at date 0 (and hence at every date), the measure
over current encowment is given by II(.), so there 18 no ageregate uncertainty.

:U.c

At date 0 agents are distinguished by their tvpe 7, their initial asset holdings
(claims to period zero consumption) ag and by the their initial shock yo (i.e.
agents are not ex-ante identical). Let @y be the initial distribution over types
(i, a0, 90).

4.2  Market Structures
In this section we describe the market structure of the two meomplete markets

economies whose quantitative properties we will contrast with the stvlized facts

established in Section 2.

4.2.1  Endogenous Incomplete Markets

An individhal of tvpe (7, ap, o) starts with initial credit balance ag and trades
Arrow securities subject to pre-

specified credit lines 4! (y", y,. 1) that are contin-
gent on observable endowment histories.” The prices for these Arrow securities

are denoted by (¢ 1.1}, and are assumed to depend only on an agent’s own

INote that we mle ont any lnsurance against heing of a particnlar “type”. We interpret

nr edneation.

the type of an awent fo capture cloments sach as abilify




endowment shock history and potentially time, in order to reflect determinis-
tic changes in the income process and hence in the distribution of endowment
shocks v In particnlar, g:(y'. yep1) does not depend on the endowment shock
realizations of any other particular individual.

Consider the problem of an agent of tvpe ¢ with initial conditions (aq, yo)
(for simplicity we suppress the dependence of all functions on ). The agent
chooses consumption (‘01‘1(1&1()11-‘11 on his endowment history and one-period Ar-

oW securities qpp 1((10 e ) whose pavolt is conditional on his own endow-
ment realization ' fhe household chooses {erlag. y)oae(ap, yt e )} o
maximize, for given (ag. yn)
o
max(1 — 3) { ulcolan. yo)) + N yo)u (ct(a,u, y) (3)
=] ;int'w

subject to

{.r4Z/t+’l;>(i'f~é—'liiaO-77/5\1/1’4{1\) =y +aag,y) vy (4)

. N
er(ag ')+ aly

Wi

yLyee) Y )

1o, ¥ Y1)

Using a no-arbitrage argument it is straightforward to show that the prices
for contingent claims satisfy, for all dates £ > 0 and all endowment shock histo-
& g jat

ries 't

gy Z/f+1) (Y )

Let by Ry = —{1, denote the gross real interest rate in the endogenous incomplete
markets economy. Now we will specify the short-sale constraints A% (y%, y.41)
in more dc*aﬂ Following Alvarez and Jermanm (2000) we will define “solvency
constraints” that are not too tight. Let by U Autiy ) denote the continuation
utility from consuming the endowment from period ¢ onwards, given current

endowment realization oyy:. Recursively {740 ) 1s defined as

rAuty Y ) = Sulcsye) - 3 ey U (1, 101)
Given a sequence of prices (g, }72, aml short-sale constraints { \ {ap, 4% e 152
1] ( 1 DT U1 T 0
define the continuation ufility Y By of an agent of type with endowment

shock history 3" and current a»ot hul l mes o at the £ as

ViGh ay') = max (L= 3 {ulela,y)) -

For(yt D (e




gy

s4-1 (i(‘l N 2/ s ) =G -+ 5 ((7 . (lj\ } \'\7":3/‘

with ac(a,v) = a

Qs (Y Ysn) YUY Vs

We sav that the short-sale constraints {41(y'
they satisfy

“too tight” if

Vi (4, 4 ?4.;; (Y ),y = U (L) for all £y ey

i.e. the constraints are suc 11 that an agent of type ¢ having borrowed apy (@, 4", year) =
ALt o) Tor state (y' yer) is indifferent between repaving his del Jt ;md
defaulting, with the consequence of default being specified as exclusion from

any future access to financial markets (i.e. being expelled into autarky).

Definition 4 A competitive equilibrium with solvency constraints { Ayt g 150
that are not too tight is allocations yci(ag.y . np {ag.y ‘!/H’])}r:t()j-’\-?,\[’ PrICEs

o and measures { P, 172, such that

1. (mw prices {qi} the allocations | 1 ) aly (ap, ,!/—[»,i..])}‘;() mai-
(3) subject to (4) and ()

2. (Market clearing)

iy . LN R . e
/}MC;(UO-'.,Ui')FT(,U{'iillo)d‘l‘o = /L iy (' lyo)dq

3. (Solvency constraints not too tight)
Vit (A1 (0 wea), ™) = UM () for all 4y

where Vo1s as defined above.

4. (Equilibrium Laws of Motion)
by = I (@)
The equilibrium kn\\‘ of motion { H; b ocan be written explicitly as follows.
Define 7 = R x Y, le f’ﬂ denot tho power set of ¥ and B{R4) the Borel
sets of R, Finallv let B{Z) = P{} )% BRL). Dufnw he Markoy transition

functions Qf © Z x B(Z) —
as

nduced by 7 and the fanetions (;Ij (ao. v yert)

N N e A
QO {yn. a A = FAU
(- o) l 0 else
for all (yo.ap) € Z and all (), R(7Y. The quantity Qs

{yo. ap) in period

interpreted as the probability oi transiting from nitial states {




0 into the set A of agset holdings and into the set V of endowment realizations
in period ¢ for an agent of type 7. Then ®; is defined as

Dofr, Vo A) = / Qi (yo. an), (Y, AN ddy
Definition 5 A Stationary Equilibrium is an equilibrivm for which
O, = ©
¢ = q

forallt >0

Several comments are in order. Fi
so that

- note that our economy 1s homothetic,

4
aier(an y')
,

7 g ! ) i
CI,;,H (am‘ y, ‘le,.:»ﬂ = ey (0L Y g/fi;‘_‘ﬂ

iy &
cilan, yt)

and we can ca

out our analysis without explicit consideration of differences
m types. In particular our choice of the a;'s will affect the levels of our measures
of inequality, but not their trend over time. Second, notice that the dispersion
of the income process affects the solvency constraints and thus the extent to
which individual agents can borrow. In particular, an increase in the dispersion
of the income process not only increases the necessity of extended bhorrowing,
but also the possibility of extended borrowing, since the default option becomes
less attractive. This effect is the driving force behind our main result that an
increase in the cross-sectional dispersion of income need not lead to an increase
i the cross-sectional dispersion of consumption.

4.2.2  Standard Incomplete Markets

We want to compare our results to those obtained in a standard incomplete
markets model, as formulated by, e.g. Huggett (1993} or Aiyagari (1994). Our
model resembles that of Huggett most closely, and is in fact a special case of
the econcmy described above, with Al(y'

oy ) = o3 oand the absence of
a full set of contingent claims. Let ¢! denote the price at period ¢ of a sure
claim to one unit of the consumption good in period ¢ -+ 1 in the standard

incomplete markets economy., The sequential budget constraints then become
(again suppressing tvpe indexation for the allocations)
crlap ) g s lag, y ) = agyy = ag{ag, ) (o)

and the short-sale constraints become

e (apu ) o —og I3 {7}
We let by R = denote the risk free gross real interest rate in the standard

mecomplete markets economy. We have the following definition
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Definition 6 4 compe titrve equilibrivm with exogenous borrowing constraint B

is allocations {‘/UYO v, al (an.y! },__ ypr Prices | Laim) and measures {”}‘}

such that

¢

1. Given prices {q; 0

b othe allocations {zﬁ;((m,;{,/‘“),a;H (\ao.,z/"f)}; maximize
(\L)) wb\/cc,z‘, to wnd ()

2. (Market clearing)

/\ ¢y (ag, y" ) (y Iy )ddo = /Z‘“ (Y

:
2yt
Y

j}([(bo

3. (Equilibrium Lows of Motion)

(I‘p_;._'{ B (7', (J‘i)

Using the same notation as above the laws of motion {G)} are specified as
follows. Define the Markov transition fanctions @3 @ Z x B(Z) — [0, 1] induced
by m and the functions al{ag. ' ™1} as

Tyo) it atlap. vt e A
0 else

Qi (v, ap), (V, A)) = 2:

Y ::(\\,/:,, iy 71/} 1

for all (yo,ap) € Z and all (¥, A) € B(Z). The quantity Qi((ya,ao), (I, A)) has
the same interpretation ag above. Then ®17 is defined as

A stationary equilibrium for this model is defined as for the previous model.
Thus, the only difference between the two economies is what financial assets
can be traded (a full set of confingent claims in the encogenous, only a single
uncontingent bond in the standard incomplete markets economy) and how the
short-sale constraints that limit these asset trades are specified.

In order to compute calibrated versions of both economies we have to refor-
mulate them recursively, which is a standard exercise for the standard incom-
plete markets model and somewhat more involved for the endogenous incomplete
markets model. For details as well as the computational algorithm emploved
please refer to Appendix A

5 The Thought Experiment

We are now ready to explain the thought experiment we want to carry out. This
is summarized in the following steps (and in Figure 10)




1. We first calibrate both economies so that the stationary equilibrium in
both economies matches some kev features of the US economy in the early
S0s. This applies in particular to the stochastic endowment process, the
key quantitative ingredient of our models.

We then introduce a finite path of changes in the digpersion of the income
process to mimic the increase i income inequality observed in US data as
documented in Section 2. We assume that this change in the income pro-

|5V

is unforeseen by the agents of our economies (otherwise there would

be anticipation effects on allocations) but that all changes in the income
K ]

process are fully known once the change happened.

3. The change in the income process for a finite number of periods induces
a transition in both models from the initial steady state to a final steady
state corresponding to the income process that prevails once the path of
mcome dispersion changes has been completed.

4. Both models endogenously generate consumption distributions along the
transition from the old to the new steady state. We will compute measures
of consumption inequality and other macroeconomic statistics of interest
of both models and compare them to the main stylized facts established
in Section 2.

In order to carry out these steps we first have to specify the parameters of
hoth maodels in our calibration section.

6 Calibration

Both models are sparsely parameterized, which we consider to be a virtue. We
have to specify the following structural parameters

Preference Parameters: time discount factor 3 and coefficient of relative
risk aversion o (as we will assume CRRA utility)

Idiosyneratic endowment process {ogy g

e €Y ={uyan o UNe}
o & A =Hayan . oaygt

f

e Transition matrix for the stochastic part of the endowment process, .

e Borrowing constraint B for the standard incomplete markets model

o




6.1 Income Process
6.1.1 Initial Steady State
We take the model period to be one vear. For the stochastic component of the
wdiosyneratic income process we use c5t1m:;1t(—\s obtained by Storesletten et al.
(1998) from PSID data. In particular they estimate the following process for
the natural logarithm of household income y;;
-/ o

=~ N(O, m)

~ N0, o2 )

vie = a2

. 98, 0.005.0.019). We first ignore the uncon-

dmmml mean and dw vetize du remaining pmt of the continuous state space

AR(1) into a b-state Markoy chain, using the procedure by Tauchen and Hussey

(1991). This delivers a  x 5 transition matrix 7 and a set ¥ of cardinality 3.
We then chose

and set o so that the resulting income process matches the Gint coetficient of
0.35 for income observed in 1980. This vields an « of 0.53, indicating that the
mean income of the income-rich population group is 2.9 times the mean income
of the income-poor income group. Table 1 swmmarizes the parameters governing
the endowment process.

Table 1

[ Parameter H Value l
[ Persistence 0.98
n’ St Dev. of Transitory Shocks || 0.005
- %(d Dev of Permanent Shocks || 0.019
o Dispersion in Mean Income 0.53

6.1.2 Transition

For the transition period we will Increase 3 in order to reproduce the trend
>

of mecome inequality observed in US data. The parameters p and Temain
constant along the transition path. Figure 11 shows the resulting income Gini

for the income process used for both models along the transition path as well as
the data. After 18 model periods {1997 in real time) the change in the dispersion
of the income process i completed and the income process in the model does
not change anymore. Due to wealth dynamics obviously the time it takes for
hoth economies to complete the transition mav he s whstant tially longer than
these 18 vears. Note that an increase of @7 over time increases botlh the imaplied
dispersion as well as persistence of the ncome process.
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6.2 Preference Parameters and Borrowing Limit

As benchmark we assume that the period utility is logarithmic, u(e) = log(c).
We then chose J to match a veal risk-free interest rate of 2.5%Y for the initial
steady state of the endogenous Imcomplete markets economy, which vields a
value of J = 0.969. For the standard incomplete markets economy we keep
the same time discount factor J = 0.969 and chose an exogenous borrowing
constraint of B == 2.46 to obtain a real risk free interest rate of 2.5%. Note that

we normalize endowment in such a way that this borrowing limit corresponds
to 2.46 times the average annual income for each type. Table 2 summarizes the
preference parameters and the horrowing lmit.

Table 2

| Parameter ” Value J
3 il Discount Factor 0.969
o b Risk Aversion 1.0

B |l Borrowing Limit || 2.46

7 Numerical Results

Figure 12 in the Appendix shows the dynamics of the consumption Gini coef-
ficient both for US data as well as the endogenous incomplete markets model.
Not only does the model roughly reproduce the level of consumption inequality
observed in the data, but, more importantly, it is strikingly consistent with the
dynamies of consumption inequality over the last 20 vears. Figure 13 demon-
strates that thig is, in fact a real success of the model, since, in contrast, the
standard incomplete markets model is not consistent with the data. In this
model consumption inequality tracks income inequality rather closely.

Figures 14 and 15 demonstrate the behavior of the endogenous incomplete
markets model with respect to a second measure of inequality, the share of to-
tal income and consumption going to the lowest conswmption quintile of the
population. Figure 14 shows that our calibrated income transition captures the
fact that the fraction of total income going to the lowest income quintile has
declined over the last twenty vears, although this decline is more pronounced
for the model income process than for the data. In Figure 15 we depict the

corresponding time series for consumption. Both the model and the data indi-
cate that congumption of the lowest quintile has not followed the income trend;
in fact the consumption share of the poorest is roughly constant for the model

whereas it slightly increases in the data. A

aint the standard incomplete markets
model (not shown) generates a substantial decline in this fraction.

In Figure 16 we plot the tune series of real risk free interest rates generated
by both models. Whereas the endogenous incomplete markets model shows

i This ds the average real vetnrn of AAN wnieipal bonds Gwhich are nsually tax-oxompt)

for rhe sample poriod,




an increase of the real inferest rate along the transition path, from

2.9%, the standard incomplete markets model features a decline in the 1is
rate from 2.5% to about 1.0% (in the final steady state). The intuition for
these ditferences are simple: in the standard incomplete markets model a higher
volatility of the income process leads, for a fixed exogenous borrowing limit,
to higher precautionary saving, hence higher demand for assets and therefore a

lower real return. In the endogenous incomplete markets model, to the contrary,
a motre volatile income process decreases the attractiveness of default, hence

increases credit lines and demand for borrowing. Consequently the interest rate
has to rise to clear the loan market. Without wanting to claim too much of
success we want to note that the real risk-free rate (on average) has in fact
inereasec substantially in the US in the last two decades.

Finally in Figure 17 we plot the trends for ratio of total consumer credit to
GDP from US data for the last 35 vears, and again the income Gini for compari-
sor. Both show a similar upward trend. As should be obvious from the previous
discussion of interest rates the endogenous incomplete markets model is qual-
itatively consistent with this observation. Interpreting the extent of consumer
credit somewhat boldly as a measure of sophistication of private asset markets
we see indeed that the rise in income inequality has been accompanied by a

corresponding increase in “market completeness”, the heart of our theoretical

hypothesis with which we set out to explain our stvlized facts.

8 Conclusions

In this paper we use data from the CPS and CEX to document that the increase
in income necuality for the US in the last 20 vears has not heen accompanied
by a substantial increase in consumption inequality. We propose a theory that
provides a simple explanation for this observation. If inancial markets, as en-
sophisticated
{more complete) then agents can obtain better insurance against the idiosyn-
cratic part of income risk. Individual conswuption can better be isolated against
(higher) income risk and the cross-sectional consumption distribution fails to fan
out with the cross-sectional income distribution. If, however, the structure of

dogenous response to lncreasing income nequality, become more

private financial markets fails to respond to changes in the underlving stochastic
income process of individuals which can only self-insure against this uncertainty,
then only imperfect hedging against the increasing risk is possible. As demon-
strated in the paper, the standard incomplete markets model then implies the
dispersion of the consumption distribution to increase with the dispersion of the
income distribution.

Conditional on our findings the next step in our research program is to

identify the exact mechanisms that enable better insurance against income risk
over the last decade or so. A more detailed analysis of cross-section micro-level

data sets, with particular emaphasis on variables that measure in-kind transters
and other explicit or implicit income Insurance mechanisms seems to be called
for, piven the results put forward in this paper. We defer this to future research.
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A Recursive Formulations and Computational
Algorithm

I this appendix we will formulate the consmmer problems for both the endoge-
nous as well ag standard incomplete markets model recursively and provide a
sketel of the algorithm used to compute it. We restrict ourselves to the station-
ary case; for the transition period all functions have to indexed by ¢, Whenever
there is no danger of ambiguity we will omit the distinction by tvpes; it being
understood that all the functions in question are implicitly indexed by 1.

A.1 Standard Incomplete Markets

The individual state variables are the assets a that an agent enfers the period
with and the cwrrent endowment shock y. For given asset price ¢ Bellman’s
ecuation for the household then is

. . e R ,
Viy.a) = max ¢ (1- Tjufe)+ 3 >~._, =/ V(e v
o.a
ey
5.t
ct-g™ad = oy doa

o > B

The Markov transition 7, together with the policy function o’ induces a Markov
transition function Q7 as described for the sequential problem in the main
text and the determination of the equilibrium measures ®I" (where the time
subscript indicates that along the transition the income process and hence the
equilibrium measure changes) is standard. Finally, equilibrium prices g™ are
determined from the goods market clearing condition.

A.2 Endogenous Incomplete Markets
fion

N7 rly I r Y

7

Then we turn to Bellman’s equation for the congumer. For a given set of

borrowing constraints Aly. a; v’} and given prices for Arrow securities gy




have

Viy,a) = max (1 —
, ™ v ;
et > gy ly)d'(y) = azya
y EY

a > Aly.ay)

We first ouess on borrowing constraints A{y. ary

Py

1 and solve the consumer prob-
lem. We then check whether the borrowing constraints are not too tight by
checking whether

V(' Aly,ary)) = (""\”i(]/\,

ces we have solved the
s for Ay, ary’). Once the
household problem is solved, as before = and the {a'(y/)} induce a Markov tran-
sition function Q as described for the sequential problem in the main text and

for all (y,a; ). If the equalities hold, then for given pri
consumer problem, if not, then we update our gue

the determination of the equilibrium measures ¢, (where the time subscript in-
and hence the equilibrivm
is standard. Finally, equilibrium prices g{y/|y) are determined
from the goods market clearing condition and the no-arbitrage condition imply-

dicates that along the transition the income proce
measure changes

ing that q(y'|y) = qm(y'




B Data Description

B.1 Income Data from the CPS

To construct the time series for the Gind coefficient for after-tax labor income we
use the March Supplements of the Current Population Survey for the vears 1980
to 1997, The survey, conducted in co-operation by the Bureau of Labor Statistics
and the Bureau of the Census, in its March Supplement collects income data
from a large, representative sample of the US population. During the sample
period, the average mumber of households'' sampled was around 60.000. From
thi
and households with negative pre-tax income, with income as defined below.

The income measure used in our theoretical exercise is labor income after
taxes. Therefore we aimed at constructing an income variable for our empirical

ample we exclude households with household heads that are older than 65

analysis that comes close to this concept, vet is operational. We define pre-tax
labor income as

where y; 1s pre-tax labor income, wy corresponds to wages and salaries, SEJ, is
self-emplovment income from farm and non-farmy businesses. The parameter &
corresponds to the fraction of self-~emploviment imcome that we attribute to labor
income. Self-emiployment income is neither unambiguously labor income nor
unambiguously capital income. The defining principle to chose k was to divide
self~employvment income hetween labor income and capital income proportional
to the fraction of total unambiguous income that is unambiguously labor income.
Hence we compute %y as

..... -

Lt

Wi X W

y Why X weighty,

by =

<=

et By

g htng > diny 3 welghty,

where dp, is income from interest and dividends'™ by household R at time + and
weighty, 1s the sample weight assigned to thig household by the CPS. We report
the time series of computed ky's in Table A1, As sensitivity analysis we repeated
our exercise with a constant Apgp = 0.864, as reported by Diaz-Gimenez et al.

3¢

S A howsehold consists of all the persons who ocoupy o house, an apartment, or other group

of rooms, or a room, which constitntes a housing unit. A group of rooms or a single room

is regavded as a housing anit whoen it s occupiod as separate Bving guarters; that is, when
the ocenpants do not lve and eatb with any other person in the strctnre, and when there is
direct access from the ontside or through & commoen hall, The count of honseholds exelundes
persons Hving i group quarters, such as rooming honses, military barracks, and ingtitations.
Inmates of nstitutions (uental hospitals, vest homes, corvectional institutions, ote.) are not
inclided i the sarvey,

FAWIEL our fheoretical foens on lnhor income, we ain at lsolating households that still
work.,  With our exclnsion erviterinm we potenfially lose househelds with significant Iaboy
income carned by other members of the honsehold, Data lnitations provent us from basing

s

wtion of the entire household,

sample exclnsion on true labor markot partic

SiBetween 108K

SLOOT wee nse

tends and interest income as capital income, leaving ont

rental incoma. Between TIS0-1937 dividends nclude net rental and fncome from tynst, since

these can’t be separated in the data,
1
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{1997), derived from 1995 data of the Survey of Consumer Finances (SCF). We
obtained results very similar to those reported in the main text.

Table Al

‘ CPS Year H kit j kpor

1997 0.9476 | 0.864
1996 0.9554 | 0.564
1995 0.9594 | 0.864
1994 0.9626 | 0.564
1993 0.9608 | 0.864
1992 0.9457 | 0.564
1991 0.9552 | 0.864
1990 0.9521 | 0.86:4
1989 0.9502 | 0.864

0.9544 1 0.864
0.9314 | 0.864
0.9239 | 0.864
0.9244 | 0.864
0.9208 | 0.564
0.9323 | 0.864
1982 0.9304 | 0.864
1981 0.9361 | 0.864
1980 0.9411 | 0.5864

From pre-tax income we arrive at after-tax income as follows. We compute
federal and state income taxes using the TAXSIM software of the NBER.' This
requires assumptions about which members of the household file tax forms. In
particular we assume that husband and wife file taxes together, children under
18 and full time students no older than 24 are dependents {(as specified by current
tax law) and that other members of the household with income not exceeding
Y; are also dependents. Otherwise they are assumed to file separate tax forms.
Table A2 lists the cutofl’ income levels Y3 for the samnple period.

taxsim-cale/index. html.

H¥or further information see http://www. nber.org/ taxs




Table A2

l Tax Year H CPS Year \ Minihmum

1996 1997 2550
1995 1996 2500
1994 1995 2450
1993 1994 2350
1992 1993 2300
1991 1992 2150
1990 1991 2050
1989 1990 2000
1988 1989 1950
1987 1988 1900
1987 1080
1986 1040
1985 1000
1984 1000
1983 1000
1982 1000
1981 1000
1980 1000

Publication 501, IRS. Several Years.

To income taxes we add payroll taxes for social security and medicare, which
are proportional taxes, capped at a threshold income level, which, for the sample
period, 1s listed in Table A3. This vields total taxes paid by each member of
the houschold filing tax returns. As negative taxes we add government transfers
guch as social security/veterans payment, unemployment compensation, public
assistant and security income to after-tax income. Summing over all members
of the household filing tax returns we arrive at total after-tax income for a
particular household.

Finally, in order to compute income Gini's we attach to each household the
sample weight assigned by the CPS, construct the Lorenz curve and integrate.

B.2  Consumption Data from the CEX

Qur consumption data comes from the Consumer Expenditure Survey {CEX)
for the vears 1980 to 1997, as provided bv the Bureau of Labor Statistics. For
each quarter the CEX reports consumption expenditure data for a cross section
of approximately 3000 households. Most of these households are interviewed

for four consecutive quarters. Fach guarter we measure the Gini wndex for

consumption expenditures on noudurable voods and services'™ for households

S Expendiniees on nondurable goods and services tnehnde consmmption expenditnre for food,

aleoholic beverages, tohaceo, utilities, porsonal earve, honsehold operations, pnblic transporta-

health serviees and miscellancons

fon, gasoline and woetor oif, apparel, edaeation, reading,




that report positive consumption expenditures for that quarter.*®

We also, as a robustness check, report Gini indexes for total consumption
expendifures {as reported for each household in the CEX) and for a consumption
measwre that includes nondurable consumption and imputed service flows from

housing, cars and other consumer durables. For this last measure we have to
infer service fHows from conswmer durables and hounsing from information on
expenditures on durables and tmperfect information on the value of the stock
of durables. The three classes of durables we consider are a) cars and other
vehicles b) housing and ¢) other household equipment.

With respect to vehicles, we impute services from cars in the following man-
ner, following closely the procedure outlined by Cutler and Katz (1091a). From
the CEX data we have expenditures for purchases of new and used vehicles.
We also have data on the number of cars a consumer unit possesses. For each
quarter we first select all households that report positive expenditures for vehi-
cle purchases, and run a cross-sectional regression of vehicle expenditures on a
constant, age, sex and education of the refer

ence person of the consumer unit,
total consumption expenditure excluding vehicle expenditures of the consumer,
the same variable squared, total income before taxes, family size and quarter
dummies. We use the estimated regression coefficient to predict expenditures
for vehicles for all households in that quarter (l.e. for those who did and for
those who did not report positive vehicle expenditures). Owr measure of con-
sumption services from vehicles is then the pradicted expenditure on vehicles,
times the number of vehicles the consumer unit owns, times %; (reflecting the
assumption of average complete depreciation of a vehicle after 32 quarters).!”
With respect to housing services the CEX provides information on rent paid
for the residence of the consumer umnit, including insurance and other out of
pocket expenses paid by the renter. To impute housing services for those con-
sumer households that own their residence we use a variable from the CEX that
measures the market rent {as estimated by the reference person of the consumer
unit) the residence would command if rented out.'® Unfortunately, this variable
is not available for all vears of the sample, in particular not for the vears 1930-81
and 1993-94. For these vears we lmpute rents for home owners using a similar

approach as for cars. For all vears the CEX contains a variable which summa-
rizes payments for an owned residence and also includes the market value of the
residence ~unfortunately not separvately. For the vears 19584 (for 1980-81) and
1995 (for 1993-94) we regress the imputed rent on quarterly dumimies and the
housing payient variable and use the estimated coeflicients to impute the mar-
ket rent on an owned residence for the vears LOSO-8T and 1903-94, respectively.

expoenditures. Each component of consumption is deflated by its corresponding mounthly CP1

afisties,

from the Bureau of Labor Si

1 exereises wo also exebhude honseholds with heads older than 65,

FEar some of onr ompirt
SoCuler and Katz (190914
maintenance and fnance charges, in their weasure of imputed serviees frome vehicles, We do

viinchnde ather expenditnres for cars, suel as insurange,

nob, so far
B The exact enestion that the roference porson of the CU is asked is “IF von woere to rent
| 1

whovon think it wonld vent for monthly, withont funishings and

home today, hew m
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For these vears we take these estimates as the imputed rents for owner-occupied
houses. For all years for which direct information on market rents exist, we take
use this imformation directly.

To the so-computed rent {or imputed rent) for the primary residence we acld
other expenditures on lodging such as expenses on a vacation home, lodging
away from lome on trips and lodeing expenses for someone in the consumer
unit away from home in school.

Finally, for household equipment we directly use the expenditure data on
items such as furniture, major appliances and floor coverings such as rugs.
Since no information is available on the value or the inventory of the stock
of this equipment and the panel dimension of the CEX is short, we cannot re-
lably impute services from expenditure data. We therefore experimented with
conswmption measures that include and those that exclude the expenditure on
household equipment, with little effects on the result. The reported Gind series
for consumption including durables containg these expenditures. As with non-
durable consumption, all imputed services from consumer durables and housing
are deflated with the corresponding CPI.

Once we constructed a consumption measure for all households we weight
households by their sample weight provided by the CEX. We then construct two
measures of consumption mequality. The first is based on the quarterly Ginis

from above. We obtain yearly Ginis by taking the average of the quarterly Gini
coeflicients.

The second measure of inequality is based on vearly observations. In each
quarter we identify households that have reported consumption expenditures
for all last four quarters, we aggregate them and then construct the Gini for
the vearly consumption expenditures. The Gini for any given vear is then con-
structed taking weighted averages of the Gini measures in each quarter, where
the weights are proportional to the overlap between the given year and the vear
for which the Gini is computed.
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Table A3

Year | Max. Taxes Total Taxes
Wage Wages Self Emploved | Wages Selt
SS | Med. S8 Med.
1980 1 25900 | 5.08 | 1.05 7.05 1.05 6.13 8.1
1981 | 29700 | 5.35 1.3 3.00 1.30 6.65 9.3
1982 | 32400 | 5.4 1.3 8.05 1.30 6.7 9.35
1983 | 35700 | 5.4 1.3 8.05 1.3 6.7 9.35
1984 | 37800 | 5.7 1.3 11.4 2.6 7.0 14.0
1985 | 39600 | 5.7 1.35 11.4 2.7 7.05 1401
1986 | 42000 | 5.7 1.5 114 2.9 7.5 14.3
1087 + 43800 | 5.7 1.45 11.4 2.9 7.15 14.3
1985 | 43000 | 6. 76 145 12,12 2.9 7.51 15.02
1939 | 48000 | 6.0 1.45 12,12 2.9 7.51 15.02
1990 | 51300 b 1.45 12.4 2.9 7.65 15.3
1991 | 53400 | 6.2 1.45 12.4 2.9 7.65 15.3
1992 ")33()() 6.2 1.45 12.4 2.9 7.65 15.3
1993 | 57600 | 6.2 1.45 12.4 2.9 7.65 15.3
1994 ( U()UO 6.2 1.45 124 2.9 7.65 15.3
1995 | 61200 | 6.2 L4 | 124 2.9 7.65 15.3
1996 | 62700 | 6.2 145 12.4 2.9 T.65 15.3
1997 | 65400 | 6.2 1.45 12.4 2.9 7.65 15.3
Sonree: Social Security Handbook 10907, 1084, 1982, Med. stands for Medicare.
taxes and SS for Retirement, Survivors, and digability insurance rate taxes.
Max., Wage corvesponds to the maximum amonnt taxed for SS. Wages refor to
taxes that people pay if they work for somebady clse, self employed vefers to
individuals that are self-cmploved.
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