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The permanent income hypothesis implies that, for any cohort of
people born at the same time, inequality in both consumption and
income should grow with age. We investigate this prediction using
cohort data constructed from 11 years of household survey data
from the United States, 22 years from Great Britain, and 14 years
from Taiwan. The data show that within-cohort consumption and
income inequality measures do indeed increase with age in the three
economies and that the rate of increase is similar in all three. Ac-
cording to the permanent income hypothesis, the increase in in-
equality reflects cumulative differences in the effects of luck on con-
sumption. Other models of intertemporal choice—such as those
with strong precautionary motives or liquidity constraints—can limit
or even prevent the spread of inequality, as can insurance arrange-
ments that share risk across individuals. The evidence on the spread
of inequality can therefore be used to help quantify the extent to
which private and social arrangements moderate the impact of risk
on the distribution of individual welfare.

I. Introduction

Suppose that the permanent income hypothesis (PIH) is true, so that
the consumption of each person in the economy follows a random
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walk. It follows that the cross-sectional dispersion of consumption
within a fixed-membership group of people will increase over time,
provided that innovations to consumption are not perfectly corre-
lated among people within the group. Increasing consumption in-
equality is financed by an increasing dispersion in total income, de-
fined as the sum of earnings and asset income. It is not, however,
necessary that there be increasing dispersion in both of these compo-
nents of total income, and rising consumption inequality will be ob-
served even if the cross-sectional distribution of earnings is constant.
Since these results apply to any group whose membership is fixed
over time, consumption and income inequality within a cohort of
individuals born in the same year should increase as the cohort ages.

The result that inequality should increase over time within cohorts
may seem at odds with the general—and broadly correct—perception
that economywide measures of income and consumption inequality
change slowly if at all. However, the PIH does not necessarily imply
that aggregate inequality should increase over time, provided that
people do not live forever. Inequality is greater among older cohorts
and less among the young, and since young people are continually
replacing the old, there is no automatic presumption that overall
dispersion should increase. The secular behavior of aggregate inequal-
ity depends on how assets are passed from one generation to the next
and on what the age structure of the population is.

That the PIH implies that the variance of consumption should
increase over time within cohorts was originally proposed by Benja-
min Eden in private correspondence, and some of the more general
propositions are implicit in Eden (1980). This insight is the starting
point for the investigations reported in this paper, although our per-
spective is more general than the PIH. The result on increasing in-
equality can also be derived from a range of other models, some of
which are generalizations of the PIH and some of which contradict
it. The theoretical behavior of inequality within cohorts depends on
people’s attitudes toward risk and on the mechanisms that are avail-
able for sharing risks between people and periods. The PIH assumes
that people have certainty equivalent preferences, allows them to lend
and borrow as much as they want, and permits no direct sharing of
risk between people, for example through state-contingent asset or
insurance markets. Changing any of these assumptions will generally
affect the way in which risk is filtered into consumption inequality,
and one of the main reasons for measuring consumption inequality
and its evolution is to help understand and calibrate the way in which
the economy handles risk (see Townsend [1994], Atkeson and Lucas
[1992], and Lucas [1992] for closely related analyses).

Our procedure in this paper is the reverse of the usual one: we
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start with the evidence and follow with the theory. In Section II, we
use data from the United States, Britain, and Taiwan to examine how
much the within-cohort distributions of consumption, income, and
earnings disperse as cohorts age. For each country, we contrast
changes over time in within-cohort inequality with changes in aggre-
gate inequality, although it should be kept in mind that explaining
movements in aggregate inequality is not a purpose of this paper.
The data we use are drawn from 47 annual household surveys from
the three countries. Because the surveys are large and because we
use so many of them, it is possible to document the facts using largely
graphical analysis; we do not require a tight theoretical structure to
identify parameters for estimation. In Section III, we consider vari-
ous theoretical models: the permanent income hypothesis, intertem-
poral allocation with risk aversion, buffer stock models of saving and
consumption under borrowing constraints, and models with risk shar-
ing and insurance between individuals. For each we derive the impli-
cations for the evolution of within-cohort inequality and relate the
theory back to our empirical findings.

II. Evidence
Data and Construction of Cohorts

Our general procedure for the three countries is to use successive
years of cross-sectional household survey data to follow cohorts of
individuals or individual households through time. While the survey
data are not longitudinal, so that it is never possible for us to follow
individuals or households over time, we can follow cohorts of people
through their randomly selected representatives in each survey. Co-
horts are identified by their year of birth or, equivalently, by their
age in a base year. To take Taiwan as an example, we can take those
born in 1945, who were 31 years old in the first survey year (1976),
and we can examine the distribution of consumption, earnings, and
incomes for all 31-year-olds in the 1976 survey. This distribution is
then compared with the distributions of consumption, earnings, and
incomes for all 32-year-olds in 1977, those for all 33-year-olds in
1978, and so on, ending with the distribution for 45-year-olds in
1990, the last survey year. Such procedures are for many purposes
superior to the use of panel data. Sample attrition is not an issue,
and summary statistics from the cohort distributions are more likely
to be accurate than the individual data from panels. The propositions
of this paper concern the dynamics of the distributions of consump-
tion in successive years and do not require knowledge of the joint
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distributions over several years, information that could come only
from panel data.

A major difficulty is that while income and earnings data are avail-
able at the level of the individual, consumption data are available
only for households. We must therefore examine the evolution in the
distribution of consumption over households and convert income and
earnings to the same basis. The difficulty lies in the fact that, unlike
individuals, households form and dissolve over time, so that when we
track households labeled by the age of the household head, we cannot
always be sure that we are sampling from the same population in
successive years. In practice, we believe that the difficulties are likely
to be severe only among older households, where death, living with
children, or institutionalization means that surviving households are
increasingly selected and presumably increasingly unrepresentative.
There are similar difficulties among very young household heads,
who are also unlikely to be representative of their cohort, many of
whom are in full-time education or (in Taiwan for males) in the
military. Even among middle-aged heads, divorce and remarriage
will imply that the population of households with heads aged 40 in
one year is not the same as the population of households with heads
aged 41 in the next. In spite of the problems, we believe that working
with households is preferable to any attempt to convert to individuals
by using assignment rules to allocate expenditures to household
members. Such assignment rules are inevitably arbitrary, and differ-
ent assignment rules may produce quite different results.

The Taiwanese data come from the Personal Income Distribution
Surveys, which have been collected each year since 1976. We use 14
surveys, covering 1976—90 but excluding 1978. In 1976 and 1977, the
sample sizes are a little over 9,000 households; from 1978, there are
over 14,000 households in each survey. We exclude data from 1978,
which was the first year of the expanded survey, because the income
data contain a number of outliers. These outliers do not appear to
affect the means but inflate measures of dispersion to levels that are
clearly incompatible with the adjacent years. The survey design is
described in Republic of China (1989). For income and consumption
there is a single interview, at which questions are asked about major
items of income and expenditure in the past year. A separate control
sample of a small number of households keeps diaries of all items of
income and expenditures throughout the year. These households are
regularly visited by field inspectors to control quality, and the results
are used to monitor (but not to alter) the results from the main sur-
vey. Consumption is defined as total expenditure on all goods (both
durable and nondurable). For Taiwan it is relatively difficult to do
what we do for the other countries and subtract out durable expendi-
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tures, and this difference between the countries should be borne in
mind when interpreting the results. Income is after-tax income from
all sources, whereas earnings (measured before tax) are defined to
include business and farm income. Note that although this is the best
that can be done and is certainly preferable to assuming that all busi-
ness income is the return to physical assets, the procedure inevitably
introduces a component of capital income into our measure of earn-
ings. The age profiles of household incomes, earnings, consump-
tion, and saving are presented in Deaton and Paxson (19936), who
also describe the changing demographic structure of households in
Taiwan.

The Taiwanese surveys are sufficiently large for us to define co-
horts for each year of age. We restrict ourselves to households with
heads between the ages of 20 and 75 inclusive, so that after the exclu-
sion of 1978, we have in total 784 “observations” on cohort-year pairs,
each observation consisting of a distribution over the households in
that cohort-year. The number of households in each cohort-year var-
ies depending on the year (with 1976 and 1977 smaller) and on the
age of the household. Typical cells contain between 300 and 400
households, but because of selection out of the sample—for example,
into the military, into an adult child’s household, or because of
death—cell sizes are smaller at young and old ages. For example,
groups aged 20—25 have an average cell size of 119 households, and
groups aged 70—75 have an average cell size of only 34 households.
The cell sizes are large enough to compute fairly accurate measures
of inequality. For example, the within-cell variances of the logarithm
of consumption typically have standard errors equal to about 10 per-
cent of their values for middle-aged households, and they increase
to about 16 percent for those aged 20-25 and to 26 percent for
households aged 70-75.

The U.S. data come from the 1980—90 versions of the Consumer
Expenditure Survey (CEX). The surveys sample between 5,700 and
8,300 households per year, with about a fourth of households sur-
veyed in each quarter. We use urban households only; the CEX in
1982 and 1983 had no rural households, and for consistency we work
with urban households in all periods. There are 14 cohorts defined
by 5-year age bands, from those aged 11-15 in 1980 to those aged
76—80 in 1980. The “age” of a cohort is defined as the midpoint of
the 5-year band, and our sample includes households with heads aged
23 (e.g., 21-25) in 1980 to those aged 78 (e.g., 76—80) in 1990. So,
for example, the youngest cohort of those aged 11-15 in 1980 is not
included in the sample until 1990, when the household heads in this
cohort are aged 21-25 and are assigned an age of 23. Likewise, the
older cohorts drop out of the sample in later years. Households are
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allocated to the quarter in which they were interviewed so that, when
we account for the fact that not all cohorts are observed in all years,
there are 496 observations (an observation consists of a cohort-year-
quarter cell). The numbers of households in each cell are in most
cases between 200 and 400, with a minimum cell size of 103 for the
cohort aged 78 in 1985. There is a good deal less attrition among
older households in the United States than in Taiwan, because the
elderly in the United States are more likely to continue as indepen-
dent households than to live with their eldest son, as is typical (al-
though decreasingly so) in Taiwan. The standard errors of within-cell
inequality measures are similar to those for Taiwan, discussed above,
but with smaller increases at old and young ages.

For the United States, household consumption refers to nondura-
ble and nonmedical expenditures over the last quarter. Medical ex-
penditure is excluded because many of the items in this category are
subject to top-coding. Including medical expenditure has extremely
little effect on the results that follow. Disposable income refers to the
total after-tax income of the household in the last year, and earnings
to before-tax labor income, again in the last year. Both income and
earnings are subject to top-coding in the CEX. Top-coding affects
only a small percentage of households (less than 1.3 percent in any
year for income), but the prevalence of top-coding does increase
slightly as households approach retirement age. We use the income
and earnings figures provided by the survey and make no attempt to
predict “true” income and earnings for top-coded households. Our
treatment of top-coded values will tend to underestimate the increase
in income and earnings inequality with age, something that one must
keep in mind when interpreting the results.

The British data come from the Family Expenditure Survey, an
annual survey that has been in continuous operation since 1954 col-
lecting data on some 7,000 households each year. The sample is rep-
resentative of Great Britain, which is the United Kingdom excluding
Northern Ireland. We use 22 years of data, from 1969 to 1990, once
again split into quarters by date of interview. We use information for
11 cohorts, in 5-year age bands, from those aged 5-9 in 1969 to those
aged 55-59 in 1969. We restrict our analysis to those between the
ages of 22 and 77 (age is defined as the midpoint of the 5-year group).
If we allow for the fact that the youngest cohorts are not observed in
the earliest years, nor the oldest in the latest years, there are 844
quarterly observations on the cohorts. The number of households in
each of these cohorts varies from 56 (the 20—24 group in 1969) to
234 (the 33—37 group in 1982), with most cells containing 150—-200
households. For the British data, consumption excludes durables and
is reported on a weekly basis; earnings is the answer to a question
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about “normal weekly earnings”; and income is total disposable in-
come, again with a weekly reference period. These data were kindly
provided to us in cohort form by Richard Blundell in London. In
consequence, there are a few cases in which we report calculations
from the raw data for only Taiwan and the United States.

Within-Cohort Age Profiles of Consumption Inequality

We begin by examining the lifetime profiles of the variances of the
logarithms of consumption. There are a number of reasons to work
with the variances of logs. A model of autarkic intertemporal alloca-
tion with isoelastic preferences predicts that the variance of log con-
sumption will be constant in the absence of idiosyncratic shocks, and
this is a natural baseline from which to look for the dispersion that
should occur under individual uncertainty. In the simple case of the
PIH in which individual consumption paths are independent random
walks, the consumption distribution at ¢ + 1 is the distribution at ¢
plus noise, so that each consumption distribution will be stochastically
dominated by any earlier one. As a result, any summary measure of
inequality that respects the principle of transfers will increase over
time (Atkinson 1970). While it is possible to construct examples in
which the variance of logs responds perversely to transfers at the
very top of the distribution, this is more a theoretical curiosity than
a good reason to abandon such an otherwise convenient measure.
Figure 1 for Taiwan, figure 2 for the United States, and figure 3
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for Britain show profiles of within-cohort consumption inequality.
Each panel shows the experience of a single cohort. The horizontal
axis denotes the year of observation (as well as age of household
head, given that each graph follows a single cohort), and the vertical
axis is the variance of log consumption. For Taiwan, where we have
too many cohorts to illustrate in full, we show the graphs for every
fifth cohort. For the United States, we omit graphs for the oldest and
the two youngest cohorts, which are not in the sample in all years.



INTERTEMPORAL CHOICE 445

The figures shown in the graphs are the raw variances for Taiwan,
but for the United States and Britain, where the surveys have a quar-
terly basis, seasonal variation in inequality is removed by averaging
over the four quarters of each survey year. The final panel in each
graph shows aggregate inequality and plots the variance of log con-
sumption for all households in each survey year. Because overall in-
equality is a weighted average of within-cohort inequality plus inequal-
ity across cohorts, aggregate inequality is typically higher than
inequality for individual cohorts. In Taiwan, however, the cross-
sectional age profile of consumption is very flat (see Deaton and Pax-
son 1993a), producing little across-cohort inequality, and overall in-
equality is approximately the weighted average of the within-cohort
inequalities.

In all the countries, the inequality of consumption increases with
age, although not linearly. In Taiwan, there is little spread of con-
sumption inequality before age 40, and the maximal dispersion ap-
pears to have been reached by age 60. In both the United States and
Britain, dispersion starts earlier, although once again there is a slow-
ing down after age 60. The age patterns are clearer in figure 4, which
uses data for all cohorts within the age cutoffs and filters out cohort
effects and noise. These graphs are obtained by regressing the raw
variances on a set of age, cohort, and (for the United States and
Britain) quarter dummies. The graphs display the estimated age ef-
fects. The vertical position of each is chosen so that at a specific
age—38 in Taiwan, 36—40 in the United States, and 35—39 in Brit-
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ain—the graphs go through the actual inequality for that age group
averaged over all the survey years. (It is possible to add year dummies
to these regressions, provided that a suitable normalization is adopted
to deal with the linear dependency between year, cohort, and age
effects first discussed in Hall [1971]; Deaton and Paxson [1993b] pro-
pose a suitable normalization, and the application of that method
leads to results almost identical to those displayed in the figure.)

Figure 4 also shows as dashed lines confidence intervals for the
estimated age effects. For the United States and Taiwan, the standard
errors on which they are based have been adjusted to account for the
fact that the inequality measures are based on samples drawn from
each cohort. Since these regressions have dummies on the right-hand
side, the effect of the sampling is to add what is effectively measure-
ment error to the dependent variables. Because the cohort sizes differ
by age and year, these measurement errors are heteroskedastic, but
their variances can be estimated from the surveys and used to correct
the ordinary least squares standard errors. For Taiwan, the adjust-
ment increases the standard errors for the oldest age groups, where
the cohort sizes are small, relative to the younger age groups, where
they are larger. The adjustment makes little difference for the United
States, where there is much less variation in cell sizes. For Britain, we
cannot adjust the standard errors since we do not have the raw data
necessary to do so, but the results for the United States suggest that
adjustment would make little difference.

The age profile of inequality for the United States is close to linear,
although the rate of increase of dispersion slows down slightly after
age 60. In Taiwan, the profile is convex, and in Britain, slightly so;
in both these countries, there is no further widening of consumption
inequality after age 60. The scale of the three panels in figure 4 is
the same, and they show that the total increase in the variance of log
consumption over the life cycle is very similar in all three countries,
from about .2 to about .6, a little more in Britain and a little less in
the United States. These numbers are confirmed in table 1, where
the estimated age effects are regressed on age. The variance of logs
within each cohort increases by .07 every decade in the United States,
by .08 in Taiwan, and by .10 in Britain.

These age-related changes in consumption inequality are very large
according to the standards whereby changes in inequality are usually
assessed, as well as in comparison to any recent changes in inequality
for the population as a whole. The last panels of figures 1, 2, and 3
show the variance of log consumption over all households for each
of the survey years. For Taiwan, the last panel of figure 1 shows that
the variance of log consumption over all households has increased
from .24 in 1976 to .30 in 1990. Although this increase has been
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large enough to cause concern in a country that is perhaps the world’s
leading case of “growth with equity,” it is small compared to the
increase in within-cohort inequality with age. In fact, the increase
in aggregate inequality in Taiwan may be linked to the increase in
within-cohort inequality with age (see Deaton and Paxson 1993a).
Demographic change has “aged” the Taiwanese population, increas-
ing the share of older (and more unequal) households in the popula-
tion relative to the share of younger (and more equal) households and
producing higher aggregate within-cohort inequality. In the United
States, the variance of log consumption was .42 in 1980, rose to a
maximum of .47 in 1986, and had fallen back to .41 by 1990. The
increase in the early 1980s was again large enough to generate con-
cern and a good deal of literature (see Cutler and Katz [1991] and
Levy and Murnane [1992], who also review other studies). Although
the increase in U.S. inequality was clearly not due to population
aging, as in Taiwan, it is very small compared with the size of the
effect of aging on the within-cohort variance. The last panel of figure
3 indicates that aggregate inequality increased in Britain over the
sample period. The aggregate variance of log consumption rose from
.39 in 1969 to .54 in 1990. Although large, this increase is still small
relative to the increase in within-cohort inequality with age. Table 1
converts changes in within-cohort inequality with age to Gini coeffi-
cients under the illustrative assumption that the distributions of con-
sumption are lognormal. Once again, the changes are large. In the
United States, where they are the smallest, the Gini increases from
.282 at age 25 to .378 at age 55, a change that should be compared
with the increase in the Gini of consumption over all households,
which rose from .355 in the first quarter of 1980 to .399 at its maxi-
mum in the third quarter of 1986.

The results discussed above are not merely due to our choice of
the variance of logs, and any measure of consumption inequality that
preserves the principle of transfers will generally increase over time
within cohorts. This is demonstrated for Taiwan in figure 5, which
shows what are essentially Lorenz curves for nine of the cohorts in
the years 1976, 1983, and 1990. Because standard Lorenz curves are
typically too close together to permit a useful visual comparison of
the distributions, we plot their complements. The graphs show the
vertical difference between the 45-degree line and the Lorenz curve,
so that the cumulative fraction of the (ordered) population on the
horizontal axis is plotted against, on the vertical axis, the same cumu-
lative fraction of population less their cumulative fraction of total
consumption. Like the Lorenz curves themselves, these curves indi-
cate stochastic dominance, so that if the two lines do not cross, the



INTERTEMPORAL CHOICE 449

2 0.3 age20in 1976 - age25in 1976 age 30in 1976
3 0.2 E
50
8 o1 A | A /A\
< oo~ T
=]
=
<
2 0.3 age 35 in 1976 < aged0in 1976 age 45 in 1976
=
Q0.2 n
~N
=
E o /\ i
3
= 00— T
o
z
= 03 4
2
3 024 4
8
5 014 4
“;.5 age 50 in 1976 age 55in 1976 age 60 in 1976
S 0.0] 4

T —

0 0.5 1.0 ) 0.5 1.0 ) 0.5 1.0

cumulative fraction of population

Fic. 5.—Taiwan: dispersion in consumption in 1976, 1983, and 1990

higher curve has more inequality according to any transfer-respecting
inequality measure.

Figure 5 shows clearly not only the higher inequality among the
older cohorts but also that (with a few doubtful calls) the lines for
1990 are above the lines for 1983, which are in turn above the lines
for 1976. Of course, graphs of Lorenz curves for all the years would
show more crossing and declines in inequality between some pairs of
successive years, just as the cohort plots of the variance of the log of
consumption in figure 1 sometimes decline from one year to the next.
Lorenz curves for the United States (not shown) are similar, although
the picture is complicated by the inequality “boom” that affected all
cohorts in the mid-1980s. Because the boom affected intracohort in-
equality as well as intercohort inequality, there are several cohorts
whose “complementary” Lorenz curves are sometimes higher in the
mid-1980s than in either 1980 or 1990. However, if we take the years
1980 and 1990, where aggregate inequality is the same, we once again
see that the later curves are higher, so that on average we obtain the
stochastic dominance result.

Within-Cohort Age Profiles of Inequality in Earnings
and Income

Whatever the explanation for the dispersion of consumption, a link
with income or earnings or both is an obvious possibility, although
as we shall see in the theoretical section, the same evidence can be
interpreted in several different ways. In this subsection we present
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evidence on changes in income and earnings inequality with age. As
was done for consumption, we regress the variances of the logarithms
of income and earnings on sets of age, cohort, and (for the United
States and Britain) quarter dummies. Figure 6 graphs the age effects
from these regressions, superimposed on the age effects in the vari-
ances of log consumption from figure 4. Age effects for the variance
of log earnings are graphed only up to age 65, after which the results
are dominated by retirement and selection effects. Since the disper-
sions of income and earnings are typically much larger than that
of consumption—except for Britain, perhaps because of the weekly
reporting of consumption contrasting with “normal” earnings and
income—it is no longer possible to maintain the same scale for the
three countries. In particular, the rise of the consumption variance
with age in the United States is now masked by the very much larger
levels and rates of increase in income and earnings inequality.

The figure shows that, like consumption, earnings and income dis-
perse with age. These results are not the product of using the vari-
ance of logarithms, nor are they determined by the regression proce-
dures used to construct the figure. The fuller analysis applied to
consumption in figures 1-5 gives similar results for earnings and for
income. Although all three countries show increasing dispersion in
income with age, the relationship between the age effects in consump-
tion and income differs across the three countries. For Taiwan, the
predicted increase in the variance of log income (from age 25 to age

Taiwan United States

Great Britain

age effects in the variances of logs

consumption ................................
income
earnings

age

F1c. 6.—Age effects in the variances of logarithms of income, earnings, and con-
sumption.
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55) is about one-third the size of the increase in the variance of log
consumption (see table 1). In the United States, the variance of
income increases much more rapidly with age than the variance of
consumption, and in Britain the two variances show similar increases.
The patterns of dispersion in income and earnings also differ some-
what across countries. In the United States and Britain, the variance
of earnings is close to the variance of income, as it must be given that
most households in both countries have little or no asset income. The
result for earnings in the United States is consistent with previous
examinations of individual earnings variances, such as Dooley and
Gottschalk (1984), who use the Current Population Survey for 1968—
79 to examine the variances of earnings within experience cohorts of
men. The results for Britain are particularly suggestive of the sim-
plest model, where consumption, earnings, and income are approxi-
mately equal. When the graphs for earnings and income diverge, as
they do among households headed by older people, the results should
not be treated too seriously because of the selection out of the labor
force among the elderly. In Taiwan, where households saved more
than 20 percent of their incomes during the 1980s, capital income is
an important component of household disposable income, and in-
creasingly so with age, so that earnings and incomes are a good deal
further apart than in the United States and Britain. Even so, their
patterns of dispersion are similar, and both mimic the convex pattern
of consumption dispersion. However, we must again emphasize the
fact that we have designated income from small business as earnings
in Taiwan, so that the division between earnings and income is far
from firmly based. The rapid fall in income variance among the el-
derly in Taiwan should also be seen in the light of the much more
severe selection against households with elderly heads in that country.

Household Size and Composition

One essentially mechanical explanation for an increasing dispersion
of household consumption is that there is an increasing dispersion of
household size and that consumption—and presumably also income
and earnings—is tied to household size and composition, and so will
disperse in parallel with it. While we would expect some such effect,
we are concerned to establish that there is within-cohort dispersion
with age beyond what can be explained in this obvious way. We inves-
tigate this issue only for the United States and Taiwan, for which we
currently have the raw data in hand.

The left-hand panels of figure 7 show the age profile of the number
of adult equivalents in Taiwan and the United States, defined as the
number of household members over 17 years of age plus half of
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F16. 7.—Mean and coefficient of variation of adult equivalents for each cohort by
age, Taiwan and the United States.

the number aged 17 or less. Each continuous line shows the average
numbers for a given cohort over time, and the figure shows the char-
acteristic life cycle pattern of household size together with (in Taiwan)
the substantial cohort effects associated with the decline in fertility
over time. The apparent variability among the older cohorts is a sam-
pling effect, since there are few households in these cohorts over
which to calculate the means. The right-hand panels show the coetfi-
cient of variation of adult equivalents for the same cohorts. The point
to note here is that for both countries from ages 40 to 60, although
average household size is falling for most of the period, the dispersion
of household sizes is rising. This increase is much larger for Taiwan
than for the United States (note that the scales for the vertical axis
differ for the two countries). It is likely that some of the rising vari-
ability of total household consumption that we have already docu-
mented may be attributable, not to the accumulated effects of idiosyn-
cratic uncertainty, but to the fact that dispersion of household sizes
increases in the critical age range.

Figure 8 illustrates the results of two simple experiments designed
to correct consumption inequality for household size effects. In the
first, shown by the upper (broken) line in each of the panels, we show
the age effects corresponding to those in figure 4, but for the variance
of logarithms of consumption per adult equivalent as opposed to total
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F1c. 8.—Age effects in the variance of log consumption adjusted for household size
and composition.

household consumption. The lower (solid) lines show age effects in
the variance of the residuals of regressions (estimated separately for
each cohort-year or cohort-year-quarter cell) of the logarithm of
household consumption on a range of demographic variables. Both
methods give similar results. In Taiwan, the dispersion of household
size can account for a good deal of the dispersion in household con-
sumption. For example, table 1 shows that when consumption is put
into adult equivalent form, the predicted variance of log consumption
rises by .043 between the ages of 25 and 55, in contrast to an increase
of .194 when consumption is not adjusted for household size. In
the United States, where the dispersion of sizes is much smaller, the
dispersion of consumption with age is hardly affected by adjustment
for household size. In both cases, there is dispersion of consump-

tion with age that is not accounted for by any simple link to house-
hold size.

III. Theoretical Interpretations

As we outlined in the Introduction, the permanent income hypothesis
implies that within-cohort consumption and income streams will fan
out as the cohort ages, and the testing of this prediction motivated
our research in the first place. In this section, we justify and fill out our
theoretical claims and show how the PIH can be used to make a
number of other predictions about the evolution of inequality. The
PIH turns out to be remarkably consistent with the empirical evidence
on dispersion, although as we shall see as we discuss the other theo-
ries, it is by no means the only model capable of explaining the facts.
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Indeed, there is a great deal of other evidence that casts doubt on
the PIH—reviewed, for example, in Deaton (1992)—so that our aim
here is to add to the theoretical and empirical understanding of the
PIH rather than to seek to defend it as an adequate explanation of
consumption behavior in general. There is currently no one model
of consumption that is both theoretically consistent and capable of
explaining all the evidence, so we offer our results as another piece
in the puzzle, a piece that will have to be fitted into whatever final
synthesis is eventually reached.

Inequality and the Permanent Income Hypothests

We begin by showing that the PIH implies that consumption inequal-
ity within cohorts will increase over time. Suppose that preferences
are intertemporally additive, that each subperiod’s quadratic utility
function is identical up to discounting by the rate of time preference,
and that the real interest rate is constant and equal to the rate of time
preference. Then optimal intertemporal choice implies the PIH, and
consumption follows a martingale (Hall 1978),

Ciy = G T Uy, (D)

where i indexes the individual (or household) and ¢ the time period.
Assume also that, at any given time ¢, the cross-sectional covariance
is zero:

cov(ci— uy) = 0; (2)

the validity of (2) will be discussed below. Using (1) and (2), we can
take variances over any set of individuals in existence at both t—1 and t,
to give

var,(c) = var,_,(c) + o2, 3)

where o7 is the period ¢ variance of u;,. Equation (3) indicates that
the variance of consumption increases over time. In addition, if (2)
is strengthened to the assumption that the shocks u; in (1) are inde-
pendent of the consumption levels ¢;,_;, equation (1) implies the
stronger result that the cross-sectional distribution of consumption
at t is (second-order) stochastically dominated by the cross-sectional
distribution of consumption in any earlier period. The Lorenz curve
evidence for Taiwan in figure 5 is consistent with this prediction.
Note the requirement that the group of people whose variance is
being computed is constant in both ¢ and ¢t — 1. The result on con-
sumption inequality is true only for a group with fixed membership,
not for the population as a whole, where old people are constantly
being replaced by newborns. If people live forever or if families live
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forever through eternal dynasties, then (3) will imply that consump-
tion inequality should be increasing over time for society as a whole.
The relative constancy of aggregate inequality in the final panels of
figures 1, 2, and 3 would therefore seem to be evidence against the
dynastic version of the PIH.

The result that within-cohort consumption inequality increases
through time requires several caveats. First, there are limits on this
process set by the limitations of the PIH and the random walk model
itself. Presumably consumption will not become negative or exceed
the bliss point in quadratic utility. Second, the result that inequality
increases could be either strengthened or weakened if we were to
allow either for subperiod utility functions that differ over time (so-
called taste shifters) or for heterogeneity in preferences across indi-
viduals. Homogeneous tastes within the PIH imply that, with no un-
certainty, each individual’s consumption level will be constant so that
there is no increase in inequality with age. In a stochastic environ-
ment, increases in inequality are due solely to the accumulated effects
of idiosyncratic uncertainty. Heterogeneity in preferences across indi-
viduals or taste shifters for individuals over time may be an additional
source of changes in inequality, but without restriction, heterogeneity
can be made to generate any pattern of consumption dispersion over
time, including decreases as well as increases. The evidence in figure
8 indicates that one of the most important sources of heterogeneity—
variations in household size—can account for a large part (but not
all) of the observed increase in consumption dispersion for Taiwan,
although not for the United States.

A final caveat concerns the assumption in (2), that the cross-
sectional covariance between ¢;_, and u; is zero. It is important to
note that this assumption is not an implication of the PIH. Although
the PIH implies that, for each individual ¢, u; is orthogonal to previ-
ously known information, including ¢;_,, the PIH does not imply
that (2) has to be true in the cross section (see Chamberlain 1984).
However, if we make the additional assumption that lagged aggregate
consumption is in each person’s information set, then the expectation
over time of the cross-sectional covariance between ¢;,_, and u;, will
be zero. To see this, write 8, for the covariance in (2), so that

0, = E[(c;;—1 — =) (wiy — u[)|t] = E(Cit—luitlt) - Ct—lE(uitlt)’ 4)

where variables with only ¢ subscripts are averages over households,
and the explicit conditioning on ¢ is to emphasize the fact that these
are cross-sectional expectations. Take expectations of (4) over time
and use the law of iterated expectations to give

E@6,) = E[E(Ciz—luitli)] - E[E(Cz—luitli)]- (5)
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The terms inside the brackets relate to individual behavior over time,
about which the theory is informative. The first term is zero, because
individual innovations are orthogonal to individual lagged consump-
tion levels. The second term will be zero if we assume that lagged
macro consumption is known to each individual. This is a standard
assumption in aggregating Euler equations—see particularly Gross-
man and Shiller (1982)—but it is by no means obviously correct, and
its failure can perhaps account for some of the rejections of the PIH
in macro data (see Pischke [1991], Goodfriend [1992], and Deaton
[1992, chap. 5] for a review). However, if we accept the assumption
that people are informed about aggregate consumption, we have the
result that although consumption dispersion need not increase in
every period, it can be expected to do so on average. This prediction
is consistent with the experience in the United States through the
1980s. Although within-cohort consumption inequality generally in-
creases with age, the inequality boom in the mid-1980s temporarily
distorts the pattern.

The PIH implies that consumption inequality increases with age,
no matter what stochastic process governs the evolution of earnings.
However, the shape of the age-inequality profile depends on the earn-
ings process. To examine this relationship, it is useful to first derive
an explicit formula linking the dispersion of consumption to innova-
tions in earnings. As usual with the PIH, suppose that there is a single
real asset A, that evolves according to

A=0+nA_, + V-1 = C-1)s (6)

where y, is earnings in period ¢ and r is the constant real interest
rate; we have temporarily suppressed the individual subscripts i. This
equation, together with the random walk (1) and a condition that
assets be zero in a terminal period T, yields the finite-life version of
the PIH:

R—t
r r _
B = 1+ rAt + 1+ TZ(I +7) kEtka’ (7)
k=0

where B, is an annuitization factor 1 — [1/(1 + )7~ '*!]. When T is
infinite, B, is unity, and (7) is the standard infinite horizon PIH as in
Flavin (1981); otherwise it is a concave and monotone declining func-
tion of ¢, with values close to unity at the beginning of life and declin-
ing to r/(1 + 7) at death. The variable R is the retirement date, after
which earnings equal zero.

If (6) is used to substitute for assets in (7) and the first lag of (7)
is subtracted from the result, we obtain the martingale property of
consumption in the explicit form

BAc, = m,, (8)
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where m, is a consumption innovation, related to the innovations in
earnings by

r
1+

R—t
== > U+ D HE, ~ )y ©)
k=0

We can rewrite (9) in terms of the history of the innovations, so that

t
G=co+ > B, (10)
=0

so that, since the innovations are serially uncorrelated,

var(c,) = var(cy) + Z B, a2, (11)
=0

where o2, is the variance of age ’s consumption innovation.

Equations (8)—(11) have several implications for the shape of the
age-inequality profile. First, if there are no earnings after retirement,
there can be no further innovations in consumption, and there will
be no further dispersion in the cross-section distribution of consump-
tion. This is exactly the result in figure 4 for Taiwan and Britain, but
not for the United States. Of course, in any given cohort, not every-
one will retire on the same date, and there are also likely to be idiosyn-
cratic surprises in rates of return that will result in idiosyncratic inno-
vations to consumption even after retirement. Even so, the PIH
certainly predicts that the rate of growth of consumption inequality
will at least slow down among old cohorts. One possible explanation
for the apparently anomalous behavior of the United States is uncer-
tainty regarding health care costs, which are covered by the state in
Britain and are very small in Taiwan. However, the U.S. consumption
measures used above exclude health care costs, and including them
makes no appreciable difference to figure 2 or 4.

Second, whether the age-inequality profile is concave or convex (up
to the age of retirement) depends on the degree of persistence in
shocks to earnings. Specifically, the age-inequality profile will be con-
cave unless individual earnings contain a large stationary component.
To see this, first consider the case of white-noise earnings with m, =
re,/(1 + 1), where ¢, is the shock to earnings. In this case, the terms
(r?]t in equation (11) do not vary with age. Since B, ? is increasing and
convex in ¢, the variance of consumption must also increase at an
increasing rate. With white-noise earnings, earnings shocks have no
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implication for the future, and their effects on consumption are
spread over a larger number of years for younger consumers. How-
ever, if earnings are persistent, o2, will decline with age, possibly
enough to yield a concave age-inequality profile. For example, con-
sider the case in which the first difference of earnings is a first-order
moving average €, — 0¢,_;, with 1 = 6 = 0. This occurs if earnings
are the sum of a random walk and white noise, and it collapses to the
white-noise case if 6 = 1. In this case (8) and (9) imply that

Ac, = B '[BR(1 — 0) + 0r(1 + 1) 'Je,, (12)

where Bf is the annuitization factor computed to R instead of to 7.
The term inside the brackets decreases in age unless 8 = 1, implying
that the variances o2, also decline with age. The age-inequality profile
will be concave if the full term multiplying €, in (12) decreases in age.

This will be true if

1 r
=>1 , 13
6 +(l+r)[(1+r)T"R—l] (19

which holds for reasonable values of r, T, and R unless 0 is very
close to one. Hence, unless the unit root has a very low share of
the innovation variance in earnings, we can expect the age-inequality
profile to be concave. Older households are closer to retirement and
so get the benefits of an earnings innovation for fewer periods; they
therefore spend less of it and save more.

The prediction of concave age-inequality profiles is not borne out
for any of the countries, where consumption inequality is either linear
(United States) or convex in age (Taiwan and Britain). These results
in figure 4 imply that if the PIH is valid, earnings contain a large
stationary component. On the other hand, the lack of concavity in
the age-inequality profiles might cast doubt on the PIH interpretation
of the data.

Our final result from the PIH concerns the dispersion of income.
We show that an implication of the PIH is that the dispersion of
income increases with age (up to retirement) and that the rate of
dispersion depends on the stochastic process for earnings. Consider
the identities

a_ _T -
=15 rAt Ty =B s (14)
which define disposable income y¢ as the sum of asset income and earn-
ings and saving s, as the difference between disposable income and
B Saving is defined in this nonstandard way so that it satisfies
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Campbell’s (1987) “rainy-day” equation

R+1-¢

= 1+ T)_kEt(_Aka)’ (15)
k=1

whereby saving is the discounted present value of expected future
falls in earnings. (This can be proved directly by substituting [7] into
the last equality in [14] and rearranging.) Note that the expected falls
in earnings in (15) include the fall in earnings that will take place
immediately after retirement; indeed even if earnings are constant
or are expected to remain so (a random walk), there will still be a
role for retirement saving. From (14), the PIH (7), and the rainy-day
equation (15), disposable income can be written in terms of earnings
as

t R+1-t¢
¥ = Bt(co + ZB:‘n,) = > A +0EAy.,.  (16)
T=1 k=1

For any given stochastic process for earnings, (16) yields the corre-
sponding process for disposable income; for a group of people with
identical earnings processes, it thus controls the dispersion of dispos-
able income over time.

To analyze the rate at which disposable income disperses, we sepa-
rate the cases of stationary and nonstationary earnings. In the former,
the cross-section distribution of earnings will be constant, and there
will be no dispersion with age in the within-cohort earnings distribu-
tion. From (15), saving, which is the sum of saving for retirement and
short-run “smoothing” saving, is also stationary, and its cross-section
distribution will be constant. Disposable income is the sum of con-
sumption (which is an integrated process) and saving (which is station-
ary) and so is itself integrated, and its distribution will disperse at the
same rate as that of consumption.

This is apparently not the case for any of the data in Section II,
since for all three countries, the within-cohort earnings distributions
are dispersing with age. Suppose then that earnings processes are
nonstationary, so that earnings are dispersing as we see in the data.
Even if the first difference of earnings is stationary, (15) implies that
savings are nonstationary, because saving for retirement is (partly)
determined by the expected value of earnings at retirement, which
is itself nonstationary. Disposable income is thus the sum of two inte-
grated processes, each with positive weights on the earnings innova-
tions, so that once again the variance of disposable income will grow
until retirement, but now more rapidly than the rate at which the
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variance of consumption expands. Assets are the sum of previous
saving and so will be an I(2) process, whose cross-sectional variance
will therefore expand more rapidly than that of either consumption
or disposable income. The evidence in figure 6, whose interpretation
is clouded by selection effects at higher ages, suggests that earnings
and incomes disperse at about the same rate, which is indicative of
nonstationary earnings but with little or no saving for retirement.
This is surprising only for Taiwan, which is the only country of the
three in which households save a substantial fraction of their incomes;
but as we have demonstrated earlier (Deaton and Paxson 1993b),
there are no strong age effects in Taiwanese household saving rates.

Relaxing Certainty Equivalence

We have dealt with the PIH first because it was our own starting
point and because the algebra is simple enough to allow derivation
of clear results. However, the assumptions underlying the PIH are
very strong, and in this subsection we consider the implications of
more general models of intertemporal choice for the dispersion of con-
sumption.

With intertemporally additive preferences and a constant rate of
time preference, the evolution of consumption is controlled by the
Euler equation

(1 + 7 DONeigr ) = (1 + 3Ney) + 17)

where \(c) is the instantaneous marginal utility (felicity) of consump-
tion function and 7, is the real rate of interest from ¢ to ¢t + 1. If
impatience is large enough so that 8 = r,, |, then the marginal utilities
of consumption become more dispersed over time, in every period if
the innovations are independent of lagged values in the cross section,
otherwise on average. When the rate of interest is greater than the
rate of time preference, the distribution of marginal utilities in
the cross section can either concentrate or disperse, depending on the
cross-sectional dispersion of the innovations.

The relationship between the dispersion of consumption and the
dispersion of marginal utilities depends on the function A(-). If the
distribution of marginal utilities in ¢ is stochastically dominated by
the distribution of marginal utilities in ¢ — 1, the same will be true for
the distribution of consumption if the inverse function X\™'(*) is con-
cave. Since \(-) is monotone declining, A™'(-) will be concave if and
only if A(-) is concave. We therefore have the result that the distribu-
tion of consumption in ¢ stochastically dominates the distribution of
consumption in ¢t + 1if 8 = r,, | and if the marginal utility of con-
sumption function is concave. The condition that \(-) be convex is
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what generates a precautionary motive for saving and has received a
good deal of recent attention as a potential explanation for a number
of empirical phenomena. The concavity of marginal utility generates
the opposite of precautionary saving, an “antiprecautionary” motive,
and is perhaps implausible. That a strong enough precautionary mo-
tive should inhibit the spread of inequality should not in itself be
surprising; precautionary saving is motivated by the desire to mini-
mize future consumption variability. As a result, “prudent” consum-
ers will avoid the risks that are the fundamental cause of increases in
inequality.

Impatience and concavity of marginal utility, although sufficient
to guarantee increasing dispersion, are not necessary. Consider, for
example, the case of isoelastic utility in which, with no uncertainty
and identical preferences, each household’s consumption will be
growing at the same (positive or negative) rate. The variance of log
consumption is then constant over time, whereas the variance of con-
sumption levels is increasing or decreasing as the growth rate is posi-
tive or negative. With positive growth, the dispersion of consumption
is increasing, although that of marginal utility is decreasing. The pres-
ence of idiosyncratic uncertainty adds uncorrelated innovations to
the Euler equation and will make it more likely that both marginal
utilities and consumption disperse over time.

Borrowing Constraints, Buffer Stock Saving, and
Earnings Dispersion

In the simplest model of liquidity-constrained consumers, consump-
tion is equal to earnings and there are neither savings nor assets. In
this case, the cross-sectional distribution of consumption is the same
as the cross-sectional distribution of earnings, and the two must move
together with age. Of course, this is too simple. An inability to borrow
does not imply an inability to save, and even those who cannot borrow
and have no wish to accumulate will typically have a working balance
of cash on hand that acts as a reservoir for emergencies and smooths
over short-term fluctuations in earnings. The literature on such
“buffer stock” models is reviewed in Deaton (1991); as in Lucas (1980,
1992), liquidity constraints, impatience, and stationary earnings can
generate an invariant distribution for consumption in which con-
sumption inequality is constant. (Sufficiently patient consumers want
to save, not borrow, and are unaffected by borrowing constraints.)
In the invariant distribution, assets follow a renewal process, stocking
out from time to time, and the distributions of consumption, earn-
ings, assets, and income are all stationary. Because assets buffer con-
sumption against earnings fluctuations, consumption inequality—in
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the cross section as well as over time—will be less than earnings in-
equality, which, since assets are small, will be close to income inequal-
ity. Apart from the assumption that earnings are stationary, these pre-
dictions are close to what we see for Britain and the United States,
although the propinquity of consumption inequality to earnings and
income inequality in the former remains a puzzle. Since Taiwanese
households save so much of their incomes, they are not likely candi-
dates for an explanation whose assumptions preclude long-run accu-
mulation.

Buffer stock models can also accommodate nonstationary earning
streams (see Deaton 1991). For example, if the earnings process has
a unit root that controls long-run behavior but is also affected by
transitory stationary components, liquidity-constrained consumers
can use assets to buffer transitory fluctuations in earnings, whereas
over the longer run, consumption must adapt to secular changes in
earnings. Such models can generate invariant distributions for the
ratios of consumption, income, and assets to earnings, so that all four
quantities would disperse in parallel, which is close to what happens
in the British and American data. (These results apply to the equilib-
rium invariant distribution, and a much wider range of behavior is
possible during the transition into that state.)

Buffer stock models shift the focus for explaining the dispersion
of inequality away from consumption and toward earnings. It would
take us too far afield in this paper to discuss this much larger topic,
but there are several possible explanations: Mincer (1974) predicts
increasing inequality in earnings because different individuals choose
different amounts of postschool training, screening models have the
same implication if the (constant) distribution of abilities is only slowly
revealed, and standard human capital models will also predict in-
creasing dispersion of earnings if the rate of return to human capital
is different for different individuals. The fact that the within-cohort
dispersion of earnings increases with age prevents us from using the
theory as a basis for a sharp test between the PIH and the buffer
stock models. If we could find a cohort of individuals for whom there
is no increase in the dispersion in the cross-section distribution of
earnings, a finding of increasing consumption inequality would reject
the buffer stock model, and a finding of no increase would reject the
PIH.

Insurance and Consumption Inequality

Another model of consumption that has received a good deal of at-
tention in the recent literature is one in which there exists a complete
set of state-contingent securities so that agents can insure themselves
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and remove idiosyncratic consumption risk. Such models have been
tested for the United States by Cochrane (1991), Mace (1991), and
Altonji, Hayashi, and Kotlikoff (1991, 1992), with almost uniformly
negative results (see Attanasio and Weber [1992] and Nelson [1994]
for a contradiction of Mace’s results using the same data) and rather
more successfully for Indian villages by Townsend (1994). A com-
plete set of contingent markets implies that the marginal utilities of
money A(c;) have the factor structure

Ney) = 0y (18)

see, for example, Altug and Miller (1990), Altonji et al. (1991), or
Deaton (1992, chap. 1) for an exposition.

Given (18), the distribution of log marginal utility is constant over
time. Individual consumptions move together as well, with no general
increase in their dispersion, although particular functional forms will
imply particular patterns for specific measures of inequality. Isoelastic
preferences, in particular, imply that the variance of log consumption
will be constant over time, something strongly rejected by the data.
It is possible, however, to think of examples that can reconcile the
data with the model of complete insurance. Steve Davis has drawn to
our attention the case in which preferences are not strongly intra-
temporally separable between leisure and goods, so that leisure also
appears on the left-hand side of (18). If individual wage rates (mar-
ginal productivities) diverge over time—for example, because differ-
ent people learn from experience at different rates—then it is socially
efficient for the most productive to work more hours and to be com-
pensated by having greater consumption. Even in the full insurance
equilibrium, consumption inequality will grow if wage dispersion does
so. Heterogeneity in preferences—for example, in rates of time pref-
erence or in life cycle taste shifters—could also produce time patterns
in the dispersion of consumption, although there is no reason why
heterogeneity would necessarily result in increasing dispersion. The
results in figure 8 indicate that even after we adjust consumption
inequality for dispersion in family size, a possibly important source
of heterogeneity, consumption inequality still increases with age.

Models of complete insurance take no account of the problems of
information and moral hazard that are likely to prevent their prac-
tical realization, and there is a literature that inquires into optimal
intertemporal consumption schemes with limited information. In
these normative—and typically nondecentralizable—models, such as
Thomas and Worrall (1990) and Atkeson and Lucas (1992), the (con-
strained) socially optimal arrangements involve increasing inequality
over time, as in our empirical results, and in contrast to the case of
complete insurance. Although these models are useful as bench-
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marks, they are hardly promising candidates for interpreting the evi-
dence. The construction and testing of market models with partial
insurance remains an important task for the future.

IV. Conclusions and Further Implications

Our main purpose in this paper has been to draw attention, first, to
the implications of life cycle theory for inequality and, second, to the
fact that within-cohort inequality does indeed increase with age, at
least for the three countries we have examined. Even if we remain
uncertain about the connection between the former and the latter, the
fact that inequality increases with age has a number of implications,
implications that are made the more interesting by their possible basis
in intertemporal theory.

First, consider the implications of the results for inequality in soci-
ety as a whole. If there are no links between successive generations,
if the age distribution of the population remains unchanged, and if
the inequality in the distribution of earnings remains constant, con-
sumption and income inequality will also remain constant in the soci-
ety as a whole, even though inequality is increasing for each age
group. The theory is therefore consistent with unchanging or slowly
changing inequality in society as a whole, and the data do indeed
show extended periods during which inequality is constant (see Levy
and Murnane [1992] for the United States). Even when there are
changes in aggregate inequality, the results in figures 1-3 show that
they are many times smaller than the changes in inequality associated
with aging within given cohorts of people. If there are strong inter-
generational links, where bequests are important or in the limit where
households are organized into eternal dynasties, the theory predicts
widening inequality for society as a whole, at least if no new dynasties
are ever created. The failure of such predictions would seem to be
evidence against the most extreme versions of such models, but there
still remains an important research agenda of building bequest mo-
tives into the sort of models examined in this paper and drawing
out the implications for the transmission of inequality from older to
younger cohorts.

Second, the relationship between age and inequality forges a pow-
erful link between demographic change and the distribution of re-
sources, a link that is largely independent of the theoretical basis of
the result. Countries such as Taiwan that have experienced a rapid
demographic transition are aging rapidly, so that there are now many
more 55-year-olds relative to 25-year-olds than was the case 25 years
ago. Since income and consumption are more unequally distributed
among the former than the latter, the overall distribution of income
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and consumption will become more unequal, and this is exactly what
has happened in Taiwan over the last decade or so. Deaton and Pax-
son (1993a) derive general results on the relationship between aggre-
gate inequality and population growth in a stable population frame-
work and apply the results to Taiwan.

Third, consumption inequality has implications for aggregation,
especially for those attempts to model average consumption as the
behavior of an intertemporally efficient representative agent. One
defense of applying the theory to aggregate data is that, in the
absence of distributional change, functions of averages will behave
similarly to averages of functions. The ratio of the average of the
logarithms of consumption to the logarithm of the average of con-
sumption is a measure of consumption dispersion, so that when
dispersion is increasing, the average of logs will behave quite differ-
ently from the logarithm of the average. Indeed, results by Attanasio
and Weber (1993) using the British data show that estimates of inter-
temporal models are quite sensitive to whether or not the aggregation
is correctly done.

Fourth, our results have implications for the cross-country relation-
ship between inequality and economic development, first investigated
by Kuznets (1955). Kuznets suggested that inequality should rise in
the early stages of economic development but should eventually fall
as incomes rise, a result that he explained in terms of the urbanization
that typically accompanies economic growth. The empirical validity
of this inverted U-shape has been subject to a great deal of contro-
versy and is far from widely accepted, largely because of the ex-
tremely poor quality of international measures of inequality. The
results of this paper suggest a different basis for a Kuznets-type rela-
tionship. Economic development is eventually accompanied by a de-
mographic transition, from high fertility to low fertility, a transition
that eventually redistributes population from young to old. Such a
redistribution will tend to lead to widening inequality, at least until
the new stable population distribution is established, at which point
inequality growth will cease. Of course, income growth may itself
affect inequality independently of these demographic effects, with
higher growth rates resulting in greater inequality across cohorts.
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