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ABSTRACT

This paper examines how the distribution of household wealth in Canada varies with age over the
life cycle. The wealth distribution is characterized in terms of decile means and decile shares for each
of six age groups, and comparisons between age-specific distributions are based on first- and second-order
stochastic dominance criteria. It is found that (i) mean wealth levels and wealth distributions increase
significantly with age in concave quadratic fashion until near retirement and then decline, and (ii) wealth
inequality declines in convex function with age, at first steeply and then not significantly. This joint
pattern in mean and inequality of wealth holdings across age groups presents a challenge for basic theories

to explain.



I. Introduction

This paper examines how the distribution of household wealth in Canada varies with age
over the life-cycle. Interest in wealth distributions has recently come to the fore, because of both policy
and methodological concerns. Dramatically increased government deficits have prompted a search for
additional sources of tax revenue, and in March 1993 the Ontario Fair Tax Commission brought out a
report outlining possible wealth tax proposals for the province. Consequently, having a better
understanding of the basic structure of the wealth distribution would seem to be timely. But recent
advances in evaluating distributional change have also been developed in the literature in the context of
income distributions. It would make sense to apply these now to the distribution of wealth. The data
used in this paper are from the Income, Assets and Debts Survey for Canada for 1984.

The study examines the wealth distribution in disaggregated detail, and does so without
fitting any form of distribution function to the wealth data. Instead, the wealth distribution is
characterized in terms of sets of quantile means and quantile shares. For each of several age groups --
six were defined for this study -- there will be vectors of, say, decile means and decile shares. This
method of characterization of a wealth distribution has several advantages. First, it makes use of results
in Beach and Davidson (1983) that allow for distribution - free statistical inference between sample
quantile or share vectors, so one can formally test for changing wealth distributions over a household’s
life-cycle. Second, it allows one to apply the approach of Bishop, Formby and Thistle (1992) and Beach
and Slotsve (1993) of comparing distributions in terms of first- and second-order stochastic dominance
(also kndwn as Rank Dominance and Generalized Lorenz Dominance, respectively) and in terms of
Lorenz Dominance. These easy-to-apply methods allow one to reach very general conclusions on the
comparisons of distributions, in this case of wealth distributions over the life-cycle. This is the first time

that such an approach has been applied to wealth distributions.
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An additional motivation for the paper is to provide a more complete characterization of
the wealth distribution over the life cycle in terms of both mean (or median) wealth holdings and
inequality of wealth holdings across age groups. Just as Mincer’s (1974) basic empirical work on
earnings distributions revealed life-cycle patterns that are concave quadratic in mean earnings and a J-
shape in the inequality of earnings across age groups -- patterns that jointly motivated the development
of human capital theory to explain --, so we also seek to establish the basic empirical facts on mean
wealth and inequality of wealth holdings jointly for theory to attempt to explain.

Section I of the paper is concerned with the technical background to characterizing wealth
distributions by distribution-free techniques. It provides a simple algorithm to compute a set of quantile
mean wealth figures and corresponding standard errors. This allows for statistical implementation of all
three of the Rank Dominance, Lorenz Dominance, and Generalized Lorenz Dominance criteria for
comparing distributions of wealth.

The empirical results on characterizing and testing for the changes in the distribution of
wealth over the life-cycle are presented in Section III. Results are presented on both decile means and
percentage decile shares for wealth distributions across six age groups. Section IV focuses on
characterizing the wealth distribution econometrically and graphically in terms of sets of descriptive
equations across age groups and decile classes of the distribution. This allows one to predict, graphically
illustrate, and potentially simulate the impact effects of various shocks on the overall wealth distribution.

Section V is a review of the key results. First, all three dominance criteria showed that
wealth distributions and mean wealth levels increase with age until near retirement; after retirement age,
the Rank Dominance and the Generalized Dominance criteria showed a decline in wealth holdings while
the Lorenz Dominance criterion demonstrated no significant change in general inequality of wealth
holdings. Second, there is a clear tendency for wealth inequality to decline in convex fashion with age,

at first steeply and then not significantly, until the retirement period. The wealth shares of the lower
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deciles increase with age, but at a declining rate, until the eighth decile. The wealth share of the tenth
decile continues to drop with age past retirement. The continuous fall in the Gini coefficient across
successive age groups corresponds with the Lorenz curve for wealth moving up closer to the equality
diagonal with age. The distinctive patterns of a concave quadratic for mean wealth and a flattening

decline in wealth inequality across ages present a challenge for theoretical modellers to explain.

II. Technical Background on Characterizing Differences in Distributions

II.1  Comparing Distributions and Stochastic Dominance

The issue we wish to address is how to compare or rank wealth distributions across
different age groups and thus be able to identify significant distributional differences. This involves two
recent methodological developments in the empirical literature: the use of social welfare ranking criteria
based on stochastic dominance principles and the use of statistical inference procedures. This paper
employs both in a disaggregative framework.

Recent developments in applied welfare theory have allowed one to evaluate or infer
relative levels of economic well-being in terms of dominance criteria of one (income) distribution by
another. One such criterion, Rank Dominance (Saposnik, 1981) or, equivalently, first-order stochastic
dominance, has been used to evaluate the convergence of income distributions (Bishop et. al., 1992) and
the changes in family well-being since the 1960s (Bishop, et. al, 1991). Rank Dominance essentially says
that, for any social welfare functions satisfying the relatively weak properties of symmetry, population
invariance, and a (strong) Pareto principle, distribution X is socially preferred to distribution Y if the
quantile means for X are all higher than those for Y (Saposnik, 1981). When we implement this criterion
in terms of wealth deciles, it involves comparing a vector of ordered decile mean wealth levels for one

age-specific distribution to the corresponding set of decile means for another age-specific distribution.
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criterion involves checking whether a vector of Lorenz curve decile ordinates (p;y,/p) for one age-specific
wealth distribution uniformly dominates that for another.

The approach used in this paper thus proceeds by first checking for Rank Dominance
across the six age-specific wealth distributions. We then turn to the Generalized Lorenz Dominance
criterion to see what further rankings this will provide. We also examine inequality comparisons across

age-specific wealth distributions based on the Lorenz Dominance criterion.

II.2  Sampling Inferences and Dominance Criteria

The second methodological feature of this paper involves the use of statistical inference
procedures. The above dominance criteria are all expressed in terms of a population, whereas the micro-
data source of this study comes from the Statistics Canada Income, Assets and Debts Survey. Statistical
application of the criteria must thus take account of sampling errors in the estimates of the decile means
and wealth shares in the criteria ordinates. That is, corresponding to vectors of sample-estimated decile
means, LC ordinates, or GLC ordinates are (asymptotic) variance-covariance matrices which need to be
incorporated in the comparison of sample vectors between age-specific wealth distributions.

The basic results on the (asymptotic) distributions of LC and GLC ordinates are given
in Beach and Davidson (1983) who established distribution-free formulas for the asymptotic variances and
covariances of LC and GLC ordinates. These have been extended to decile means as well in Bishop et.
al. (1989) and integrated into a unified computational algorithm by Beach et. al. (1992). One can thus
test for significant differences between individual vector elements for two age-specific distributions (as
an asymptotic standard normal test for the difference between sample means) and between two overall
distributions (as an asymptotic quadratic-form chi-square test for the difference between two sample

vectors).
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Implementing dominance criteria statistically, however, involves making sets of one-sided
comparisons. For individual elements, this can be done straightforwardly in terms of a standard normal
test with a one-sided alternative hypothesis. But one-sided comparison of vectors requires a different
approach. Beach and Richmond (1985) showed how tests for differences in the full set of LC ordinates
or (wealth) share vectors can be re-expressed in terms of joint confidence intervals based on the SMM
distribution.

Bishop et. al. (1989, 1992) developed a union-intersection test based on the SMM
distribution that involves checking that each of the mean-difference "t-ratios" for the respective elements
of the sample vectors is of the same sign and exceeds an SMM critical value of 2.80 (or 3.29) at the 5
percent (or 1 percent) level of significance. More specifically, if the t-ratios of the differences of
respective elements fail to reject the hypothesis of equality for every element (i.e., the absolute t-ratios
are all less than 2.80 at the 5 percent level), then we can not reject the null hypothesis of equality
between the vectors, and we rank the two wealth distributions (or inequality in the two distributions) as
the same.

Rejection of equality by any one of the individual t-ratios implies the rejection of the
hypothesis of equality between the vectors and the conclusion that the two distributions (or their
inequality) are significantly different. This difference, however, may be associated with either dominance
(i.e., uniform one-sided ranking of all t-ratios of the differences) or noncomparability (i.e., nonuniform
one-sided rankings). Specifically, if there is one or more significant positive differences in the t-ratios
and no significant negative differences, they conclude that the first distribution (or inequality) significantly
dominates the second. On the other hand, if there are significant t-ratio differences of both signs, they
conclude that the two distributions (or inequalities) are noncomparable (e.g., the Lorenz curves cross)
and thus cannot be unambiguously ranked (Bishop et. al., 1992).

We now illustrate the application of these principles.



1I1. Empirical Results on Comparison of Life-Cycle Wealth Distributions

The estimation sample for this study consists of all families with age of head of fifteen
years or more in the Income, Assets and Debts Survey of 1984, the most recent Statistics Canada wealth
survey for Canada. The sample size of the analysis is 14,029 families. By family is meant "economic
family" or a group of individuals sharing a common dwelling unit who are related by blood, marriage
or adoption" (Statistics Canada, 1986). The sample used is the full set of family units including both
family units sized two or more ("families") and family units of one person ("unattached individuals").
Wealth or net worth in this survey consists of: total deposits and savings certificates; Canada Savings
Bonds; cash on hand; estimated market value of all stock holdings; value of RRSPs and RHOSPs
holdings; other non-liquid financial assets; market value of cars, trucks, or vans and other vehicles;
market value of owner-occupied home; equity in real estate other than owner-occupied home; and equity

in business, farm, or profession; minus total consumer debt, personal debt, and mortgage on owner-

occupied home. Any non-reported asset or debt components were imputed by Statistics Canada, so that
no missing wealth values occurred on the microdata file. Incidence of zero net values and negative values
of reported net worth are provided in the Appendix Table A.1. It is important to note that although the
asset and debt coverage in this survey is fairly comprehensive, as is common in most wealth surveys, the
following items are omitted due to measurement problems: consumer durables other than cars; private
occupational pension rights; life insurance; and social security wealth. Davies (1993) notes that, while
there is good reason to omit these items, it is important to bear these limitations in mind in interpreting
survey estimates of wealth distribution.

The total sample was divided into six age-specific subsamples according to age of

household head as follows:



Age Group Sample Size
15 - 29 years 2,684
30 - 39 years 3,128
40 - 49 years 2,341
50 - 59 years 2,229
60 - 69 years 1,941
70 and over 1,706
All Ages 14,029

III.1  Analysis of Decile Means

The overall sample means and median wealth levels for the age-specific distributions are
presented in Table 1. The mean wealth level across all age groups was $ 87,058 while the median was
less than half at $ 40,481, reflecting the extreme skewness typical of wealth distributions. (Standard
errors are not reported for the median figures because they are not distribution-free.) Evidently, both
mean and median wealth levels rise across age groups in the cross-section to peak in the 50-59 year age
interval and then decline over older, typically retired age groups. Note that the differences in means are
all highly significant with the exception of that between the 50-59 and 60-69 year age groups (t-ratio on
the difference of 1.49). The pattern of mean wealth across ages is illustrated in Figure 1A. A similar
pattern of mean or median wealth levels across (different) age groups is also found in Statistics Canada
(1986), Oja (1987), and Chawla (1989), and for earlier wealth data in Burbidge and Robb (1985) and Oja
(1980). By comparison with wealth data for the United States, the mean wealth pattern in Canada is
more markedly hump-shaped across ages than in the U.S. (Oja, 1987).

The observations in each age group were ordered by the size of their reported net worth.
The ordered samples were then each divided into ten ordered decile groups corresponding to the bottom
("poorest") 10 percent of households, the next poorest 10 percent of family units, and so on up to the top

("richest") 10 percent of family units. The wealth cut-off levels between the decile groups are computed.
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For each (age-specific) decile group, the decile-specific sample mean wealth level and the standard
deviation of wealth holdings are also computed. Using these results, the decile means and their sample
standard errors for each of the age distributions are computed and presented in Table 2. All calculations
are done with the Fortran program in Beach and Slotsve (1992). The calculations in this paper are
unweighted in order to use the standard formulas for decile mean standard errors. (Corresponding
weighted results are provided in the appendix Table A.4 and are seen to be essentially the same as those
in Table 2.)

The first six columns of figures in Table 2 provide the decile mean wealth levels for each
ordered decile group ranked from the bottom decile (1st) to the top (10th) for each of the six age groups.
So, for example, the mean level of wealth holdings in 1984 of the fifth decile group among households
with heads less than age 30 was $ 2,706. This decile mean rises across age groups to a peak of $ 67,166
for the group aged 50-59 and then decreases. Decile means for all age groups together are provided in
the right-hand column of Table 2. The figures in parentheses below each decile mean wealth estimate
are the (asymptotic) standard errors.

Table 2 provides the full set of decile means (and corresponding standard errors) for each
of the distributions and for all age groups together. Notice that, for all age groups but the oldest, the
mean wealth level for the bottom decile is negative. As Appendix Table A.1 shows, the proportion of
households having negative net worth declines with age from 18.0 percent in the youngest group to 0.5
percent among the oldest. This should not be surprising as older people have had more opportunity to
save and build up assets over their working career, while younger workers may acquire debts from their
schooling period and have as their principal asset a car, for example, which they have bought on loans.
Looking across the rows of Table 2, one sees that wealth levels for a given decile also increase with age
until later middle age or retirement (as was the case for overall mean earnings). But the peak age group

varies across deciles, generally decreasing for higher deciles. So, for example, across the first decile the
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peak occurs at the age group 70 and older, while for the upper seven deciles, the cross-sectional peak
occurs at the more typical age of 50-59 years. Figures for decile cut-off wealth levels (which are the
wealth levels which divide adjacent decile groups for each distribution) are also presented in Appendix
Table A.2 and show similar patterns across rows for given decile groups.

Since each age-specific wealth distribution is independent of the others, one can formally
test for individual differences in decile-mean wealth levels across age groups by standard (asymptotic)
normal tests for differences in means. The sets of "t-ratios" for comparing decile means between adjacent
age groups are provided in Table 3. Negative values mean that the decile means in the second of the two
age distributions being compared exceed those in the first age distribution listed; positive values mean
the converse. As can be seen from the figures in Table 3, all of the decile-mean differences across age
distributions are highly significant (based on standard normal critical values of 1.96 at the 5 percent level
or 2.645 at the 1 percent level) except for differences in the first decile or differences between the 50-59
and 60-69 year-old age groups.

Recall that the objective of the analysis is to compare distributions across age groups.
With a single cross-section, we cannot map out how households may move in a wealth trajectory across
relative decile positions over the life-cycle. We can, however, test for differences between wealth
distributions over the life-cycle. Since the vector of decile means for each distribution is asymptotically
normal, one can test for similarity of wealth distributions over the life-cycle in terms of joint confidence
intervals. As discussed in section II.2, a test of the equality of the decile mean vectors can be expressed
in terms of checking whether the t-ratios for the differences in decile means given in each column of
Table 3 are all within the SMM critical bounds of + 2.80 (for a 95 percent confidence level) or + 3.29
(for a 99 percent level). Looking down the columns of Table 3, one notes that in each comparison save
one (age groups 50-59 versus 60-69), at least one t-ratio well exceeds the SMM critical values, so we

reject the null hypothesis of the respective distributions.
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If wealth distributions change significantly over the life-cycle, what can we say about how
they change? That is, does the wealth distribution for one age group significantly dominate the ones
adjacent to it? Again, the tests can be carried out in terms of the t-ratio of Table 3. If there is at least
one t-ratio in a given column of Table 3 that is significant relative to the SMM critical bounds and no
significant t-ratio of the opposite sign within that column, we infer that the distribution with the
significantly higher decile mean rank dominates the other distribution. Turning to the figures in Table
3, one immediately sees that the wealth distribution for age 30-39 clearly rank dominates that for the 15-
29 year age group as all the t-ratios indicate higher decile means for the former distribution and indeed,
9 of the 10 decile means are highly statistically significant on the SMM criteria. Similarly, the wealth
distribution for ages 40-49 rank dominates that for 30-39, the distribution for 50-59 rank dominates that
for ages 40-49, andl the distribution for 60-69 rank dominates that for ages 70 and over. But as we have
seen, the wealth distribution for ages 60-69 is not significantly different from that for ages 50-59. The
life-cycle pattern of changes in overall distributions of wealth corresponds exactly to that of changes in
the overall mean wealth holdings, and these changes appear to be highly statistically significant. None

of the rankings of life-cycle wealth distributions turns out to be ambiguous.

III.2 Analysis of Lorenz Curves and Generalized Lorenz Curves
Does the analysis of Generalized Lorenz curves supplement or change the results already
found for decile means? Alternatively, does the additional information involved in the second-order
stochastic dominance criterion buy one any stronger conclusions than already obtained based on first-order
stochastic dominance or Rank Dominance? Recall that the decile ordinates of a Generalized Lorenz curve
arep, 4; where the 4; are (sample estimates of) cumulative decile means and the decile proportions p;
take on values 0.1, 0.2, 0.3, etc. corresponding to deciles i = 1, 2, 3,.... The asymptotic standard

errors of the 4, ’s can be readily calculated from those of the underlying decile means (i;s) of the last



12

section. As the GLC ordinates themselves do not provide interesting insights, they are not reproduced
here, but are available upon request from the authors. More interesting from the point of view of testing
between different age-specific wealth distributions are the t-ratios on the differences in GLC decile
ordinates between adjacent age groups. These are provided in Table 4.

Considering individual differences in GLC ordinates between adjacent age groups, one
can see that all the differences are again significant on the basis of standard normal critical values except
for the first and some of the second decile differences and, except for the comparison of the 50-59 and
60-69 year-old age groups, which again are not significantly different. Turning to joint differences in
wealth distributions, one switches to the SMM critical values and checks first whether there are t-ratios
in excess of + 2.80 (or + 3.29) within each column. As before, only the comparison of the 50-59 and
60-69 year-old age groups leads to no significant difference between these two distributions. All the other
wealth distributions turn out to be significantly different from each other. Secondly, one checks for
dominance between these latter distributions, again using the SMM critical values. Since all the critical
t-ratios within each column are of the same sign, we conclude that the 30-39 year-old wealth distribution
GL dominates that for the youngest group, the 40-49 year-old distribution GL dominates that for 30-39,
the 50-59 year-old distribution GL dominates that for 40-49, and the 60-69 year-old distribution GL
dominates that of the oldest age group. In summary then, the wealth rankings revealed by second-order
stochastic dominance are no different from and add nothing further to the wealth rankings obtained from
first-order stochastic dominance rules.

Next, what can one say about the degree of wealth inequality over the life-cycle? Decile
wealth shares for each age-specific distribution are presented in Table 5. One can see that the degree of
concentration of wealth holdings is far more concentrated than is the case for income or earnings.
Among all ages, the top ten percent of wealth holders own more than one-half (52 percent) of all personal

wealth; the top quintile own 69 percent of wealth holdings. The bottom 40 percent of wealth holders own
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about 2 percent and the bottom half of wealth holders own about 6 percent of personal wealth. A similar
pattern for all age groups together is also found in Oja (1987, p. 25). The degree of concentration of
wealth also appears to be greatest among the youngest age groups (as indicated by wealth shares at the
top and bottom of the distributions) and to monotonically decrease with the age of family head.

To investigate this prospective pattern more formally, we turn to Lorenz curves or the
cumulation of decile shares from Table 5. Since the cumulated wealth shares do not provide any further
information beyond Table 5, they are not presented. The t-ratios for the differences in Lorenz curve
ordinates between adjacent age groups, however, are presented in Table 6. On the basis of standard
normal tests, quite a few ordinate differences are individually not significant, particularly in the first
decile and between the four older age groups. On the basis of joint confidence SMM tests, the youngest
three age groups have significantly different Lorenz curves (and hence, a significantly different structure
of wealth inequality), while the oldest four age groups do not have significantly different Lorenz curves
between adjacent age groups (i.e., no t-ratio within a column exceeds 2.80, the 5 percent critical value
on the SMM distribution). Checking for dominance, one sees that the Lorenz curve for the 15-29 year-
old age group Lorenz dominates that for age 30-39, and the curve for age 30-39 Lorenz dominates that
for age 40-49. That is, over these three age groups, the age-specific Lorenz curves have shifted
significantly upward, corresponding to a significant reduction in wealth inequality. Any further
reductions in wealth inequality across the older age groups appear not statistically significant. Thus, the
evident decline of wealth inequality with age is significant only over the youngest three age groups;
thereafter, the change is not significant.

Further evidence on the change in wealth inequality over the life-cycle is provided by the
Gini coefficient. Tables 7 and 8 present estimates of the Gini coefficient for each age group (and
corresponding standard errors). These can be used to calculate t-ratios for the differences in Gini

coefficients between adjacent age groups, where the t-ratios are asymptotically distributed as standard
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normal. The last column of Table 7 presents these t-ratios across age groups. As can be seen, the
declines in the Gini coefficients between the first three age groups are again significant at the one percent
level. But subsequent declines across the remaining age groups are not at all statistically significant --
the same conclusion as found for Lorenz curve shifts. The resulting pattern of wealth inequality is
illustrated in Figure 1B. This empirical pattern of monotonically declining wealth inequality across
preretirement ages has been found before in Projector and Weiss (1966), Davies (1979 a), Beach et al.
(1981), and Greenwood (1987), but has not been based on statistical inference or highlighted in
conjunction with the humped mean wealth pattern as a joint set of empirical phenomena to be explained
by standard models.

The general results of section III are summarized in Table 9. Rank Dominance and GL
Dominance both indicate a significant rise in the cross-sectional wealth distributions over the life-cycle
until the 50-59 year-old age interval, followed by a significant post-retirement decline in the distribution.
Invoking second-order stochastic dominance turned out to buy no stronger result from that already
obtained by simple rank dominance. The last two columns of Table 9 refer to changes in wealth
inequality rather than the wealth distribution as a whole. Again, both Lorenz and Gini dominance criteria
imply the same conclusion that wealth inequality decreases with age up until the 40-49 year-old age group
and subsequently does not significantly change over the life-cycle.

It could perhaps be argued that the findings with respect to means, dominance, and
inequality change over the life cycle are artifacts of changing mix of family units across ages. That is,
among young family units there is a relatively large proportion of unattached individuals (who typically
have a high degree of wealth inequality), but this proportion decreases with age until the oldest age
group. So the falling level of wealth inequality across ages reflects simply the increasing proportion of
family units of size two or more, or what Statistics Canada simply calls "families". It turns out,

however, that this does not explain the basic patterns already described. The analysis was also done over
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just families (as opposed to family units), and the results for decile means of family wealth holdings are
presented in the appendix Table A.3. For families, the mean wealth level is $97,068 and the median is
$47,280. As can be seen, essentially the same pattern as in Table 2 is found. Decile means are a bit
higher for families than for unattached individuals and stand;'alrd errors are generally a bit larger because
of the smaller sample. The one principal difference from Table 2 is the greater concentration of peak
wealth in the 60-69 year age group. For decile one, the peak moves from 70 and above to 60-69, while
for deciles 4 - 7 the peak shifts from ages 50-59 to 60-69. It should not be surprising, then, that the
pattern of dominance results in Table 8 also holds for families. Specifically, the decreasing pattern of
Gini coefficients across ages is virtually identical for families as it is for all family units (see Table 8);
this is also illustrated in Figure 1B. Consequently, the above empirical findings for all family units are

not an artifact of a shifting family mix, but are robust across families of size two or more as well.

IV. Simple Econometric and Graphical Characterizations of the Wealth Distribution

A natural question to ask of the tabular results of the last section is how one might
characterize a wealth distribution in a simple yet flexible econometric fashion so as to illustrate jointly
the humped pattern of wealth across ages and the convex decline in wealth inequality across ages. Both
King and Dicks-Mireaux (1982), and Burbidge and Robb (1985) use 1977 Canadian wealth data to
investigate and test a structural life-cycle model. The present paper uses the more recent 1984 wealth
data, and in the spirit of Wolff (1991) seeks, not to test economic models, but to characterize the cross-
sectional shape and age pattern of the distribution of wealth. This allows one to illustrate graphically the
basic descriptive features of a wealth distribution in more detail than a simple frequency distribution of
wealth holdings. It also allows one to predict and potentially simulate the immediate impact effects of

various shocks, such as a wealth tax, on the overall wealth distribution.
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We examine two sets of wealth characterizations which illustrate the joint life-cycle
patterns in Figure 1. If the wealth distribution is viewed as a function of age (A) and decile level (D =
1,2,...,10), the first characterization looks at how each decile mean wealth level (DM,) varies across
ages:

In(DM,) = By(i) + Bi(DA, + B(MDA] + pai 1)

where the decile subscript, i = 1,...,10, and the age subscript, a = 1,... ,6. p is an additive error term.
That is, the regressions are run on the (log of the) decile means in Table 2, and separate regressions are
run for each decile so they capture the life-cycle cross-section for each decile group. The specification
is semi-logarithmic so that the coefficient gradients are in proportional terms to abstract from 1984
nominal dollar values. Since there is a separate regression for each decile group, the specifications can
be viewed as a joint age-decile regression with a quadratic in age and complete decile-group interactions.
The values for the age variable that were assigned are 25, 34.5, 44.5, 54.5, 64.5, and 78 to correspond
roughly to their median values. Since negative wealth values appear in the first decile group, the
regression for this group is run with the dependent variable in level form.

The results of the decile regressions (1) are provided in appendix Table A.5. All the
equations turn out to be jointly significant at at least the 95 percent level of confidence (F(2,3;.95) =
9.55). The coefficients 3, and §3, also appear to follow a robust monotonic pattern from the third decile
through the tenth. The implied gradients or rate of increase in wealth holdings with age are presented
in appendix Table A.6. As can be seen, for deciles two to four, the gradients are over 23 percent at age
25 and over 10 percent at age 45. For deciles seven through ten, the gradients fall to 10 to 13 percent
at age 25 and 4 to 5 percent at age 45. That is, since age-wealth profiles are concave quadratic (except
for the first decile), age-wealth gradients decline with age. The humped shape pattern in mean wealth

levels is also manifested in most of the decile profiles. From the third decile on, the gradients also



17

decline across higher decile levels. That is, the decile profiles tend to converge across ages, thus
illustrating the declining wealth inequality pattern across ages. Both patterns are illustrated in Figure 2.

The second characterization of the wealth distribution moves directly to three dimensions. A joint
regression in age and decile that is quadratic in each and allows for simple interactions is estimated again

across (positive) decile mean wealth levels in Table 2:

In(DM) = -10.516 + .6465A - .005753A? + 2.4781D - .04583D*

(6.39)  (9.69) (8.93) (8.93)  (4.08)

-.05471D*A + .0004934D*A?

(5.46) (5.05) )
R? = 9372 S.E. = .4987
F =116.9

(Figures in parentheses are t-ratios.) The resulting curve is graphed in Figure 3. Once again, the
humped-shaped pattern of decile wealth across ages is evident. But also note the flattening gradient of
these decile cross-sections as one moves from lower deciles to higher ones. So again the reduction in
wealth inequality across ages is also manifested. Graphs using the actual (log) decile mean wealth data
and various alternative smoothing techniques also show the same pattern as illustrated in Figure 3, so the

principal results appear quite robust.
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V. Review of Major Results

Three general conclusions can be drawn from the results of this paper. First,
from Tables 1 and 2 and as illustrated in Figure 1A, it is found that mean wealth or expected wealth
levels vary in concave quadratic fashion with age; wealth increases with age until late in the 50-59 year
age interval (i.e., near retirement), and then decreases. These differences in mean wealth levels between
adjacent age groups are all statistically significant except for that between the 50-59 and 60-69 year age
groups. This pattern of results for mean wealth levels across age groups is well known, though the
current analysis supplements conventional results with more formal statistical inference.

Second, it is found more generally, on the basis of formal dominance criteria,
that the life-cycle pattern of changes in overall distributions of wealth corresponds exactly to that of
changes in overall mean wealth holdings. As Table 9 summarizes, Rank Dominance and Generalized
Lorenz Dominance both indicate a significant rise in the cross-sectional wealth distributions over the life
cycle until the 50-59 year-old age interval, followed by a significant post-retirement decline in the
distribution. The wealth distributions for the 50-59 and the 60-69 year-old age groups, however, were
not significantly different from each other. It turns out that invoking second-order stochastic dominance
buys one no stronger results than already obtained with simple Rank Dominance.

Third, and perhaps most interesting, it is found that inequality in the distribution
of wealth decreases in convex fashion with age. This is illustrated for Gini coefficients in Figure 1B and
more generally found for the Lorenz Dominance criterion in Table 9 as well. In both cases, inequality
in wealth holdings decreases significantly over ages 15-29 to 40-49, and thereafter declines at a much
slower and non-significant rate. Indeed, as Table 9 indicates, the wealth share of the bottom decile
increases monotonically from youngest to oldest age group, while the top decile wealth share decreases

monotonically.
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This important empirical finding of a monotonic convex decline in wealth
inequality across ages, along with a concave quadratic pattern in mean wealth levels, calls out for an
explanation. Several tentative hypotheses can be offered to explain this joint set of wealth patterns. One
hypothesis (suggested by James Davies) is that life-cycle wealth arises from accumulated savings which,
in turn, are generated from the difference between transitory and permanent income with consumption
tied to the latter. That is, wealth is the cumulated gap between transitory and permanent income, and
as people move through their career, the algebraic differences tend to net out and become dampened, so
that wealth inequality across age groups during the working career period becomes attenuated. An
alternative explanation about intergenerational wealth transfers is that those households expecting a large
inheritance may not work and save as hard so as to build up their own wealth as rapidly as otherwise,
so that there is a "regression towards the mean" of wealth holdings. A further possible explanation
concerns intergenerational human capital transfer in that high-earnings families may invest relatively more
in the education and upbringing of their children so they have less build up of their own wealth than
otherwise; they may also have a heavy investment in private pensions which are not picked up in the
above wealth figures. A fourth hypothesis concerns an "overtaking point" analogous to that in human
capital theory. Those who start working full time early build up early assets, while those who start
working late build up early debt. But the former face more uncertain work careers that put pressure on
their accumulated savings, while the latter once they get a full-time job rapidly pay off their debts and
then start building up net worth at a faster pace than the former resulting in a reduction in wealth
inequality relatively early in the working career. Testing among these or other hypotheses to explain the

observed pattern of wealth inequality over the life cycle would seem to be an important order of business.
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Figure 1A Mean Wealth Holdings of Families and
Family Units by Age of Head
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Figure 1B  Gini Inequality Coefficients for Wealth
Holdings of Families and Family Units
by Age of Head

0.9+

=

S o8

=

©

S, 07F

fy ==

®

8— 0.6

o .

£
0.5 e

Families

04 1 | i 1 ! 1 S |

23 34.5 445 54.5 64.5 75
Age



Figure 2 Age-Wealth Profiles by Decile Group
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Figure 3

Wealth Deciles by Age




Table 1

Mean and Median Wealth Levels Across Age Groups

Age Overall Standard Wealth
Group Mean Errors Median
$ $ $
15-29 19,638. 1,087. 4,046.
30 - 39 68,133. 2,974. 31,694.
40 - 49 108,281. 4,357. 59,375.
50 - 59 140,767. 6,117. 77,752.
60 - 69 128,307. 5,566. 74,120.
70 & Over 81,602. 2,762. 52,561.

All Ages 87,058. ‘ 1,668. 40,481.
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Table 3

T-Ratios for the Differences in Decile Mean Wealth Levels

Between Adjacent Age Groups

N Age Group Comparisons---------- >

15 -29 vs 30 -39 vs 40 - 49 vs 50 - 59 vs 60 - 69 vs
Decile 30 - 39 40 - 49 50 - 59 60 - 69 70 & Over
1 -0.68 0.04 -1.50 -0.59 -1.50
2 -7.29 -5.19 -2.64 -0.69 4.46
3 -11.04 -8.12 -4.25 -0.36 6.80
4 -16.12 -10.67 -5.24 0.20 7.89
5 -23.00 -13.23 -5.98 0.74 7.52
6 -26.73 -13.41 -6.51 1.04 8.31
7 -28.61 -14.34 -6.93 1.30 10.03
8 -27.30 -11.45 -7.10 1.87 7.78
9 -21.26 -10.55 -1.17 1.55 6.99
10 -8.54 -3.59 -4.33 1.31 4.79

Source: Figures in Table 2



Table 4

T-Ratios for the Differences in Generalized Lorenz Curve

Ordinates Between Adjacent Age Groups

S Age Group Comparisons---------- >

15 -29 vs 30 -39 vs 40 - 49 vs 50 -59 vs 60 - 69 vs
Decile 30 -39 40 - 49 50 - 59 60 - 69 70 & Over
1 -0.68 0.04 -1.50 -0.59 -1.50
2 -2.15 -1.33 -2.64 -0.81 2.91
3 -6.48 -4.57 -4.25 -0.62 5.58
4 -11.73 -7.48 -5.24 -0.35 6.82
5 -16.79 -9.83 -5.89 -0.03 7.44
6 -21.12 -11.53 -6.51 0.28 8.12
7 -24.78 -13.00 -6.93 0.56 9.05
8 -27.34 -13.56 -7.10 1.03 9.35
9 -27.60 -13.80 -7.17 1.35 9.37

10 -15.32 -7.61 -4.33 1.51 7.52
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Decile

1

2

15-29 vs
30 - 39

-6.10

-6.61

-8.35

-11.13

-13.25

-13.54

-11.79

-8.63

-5.10

Table 6

T-Ratios for the Differences in Lorenz Curve Ordinates

Between Adjacent Age Groups

30 - 39 vs

40 - 49
-1.15
2.16
4.12
-5.09
-5.02
-4.36
3.56
2.77

-2.06

40 - 49 vs

50 - 59
-1.66
-2.23
-2.73
-2.43
-1.82
-1.29
-0.78
-0.50

-0.42

50 -59 vs

60 - 69
-0.46
-1.15
-1.38
-1.45
-1.37
-1.28
-1.20
-0.98

-0.81

60 - 69 vs
70 & Over

-1.56
1.72
2.69
1.90
0.81

-0.03

-0.63

-1.21

-1.58



Table 7

Gini Coefficients and Their Changes Between Adjacent

Age Groups
Gini Standard T-Stat on
Age Group Coefficient Error Difference
15 -29 .8066 .00869
. 10.71
30 - 39 .6678 .00962
3.57
40 - 49 .6162 .01078
1.12
50 - 59 .5984 01177
1.15
60 - 69 5787 .01245
0.50
70 & Over 5710 .00922

All Ages .6635 .00426



Table 8

Gini Coefficients and Their Changes Between Adjacent

Age Groups for Family Units of Size Two or More

Gini Standard T-Stat on
Age Group Coefficient Error Difference
15-29 .7883 .00953
11.67
30 - 39 .6571 .00598
4.06
40 - 49 .6046 .01144
1.54
50 - 59 5781 .01287
1.48
60 - 69 .5492 .01472
1.04
70 & Over .5295 01194

All Ages .6494 .00479



Age Groups

Compared

Age 15-29 -- Age 30-39
Age 30-39 -- Age 40-49
Age 40-49 -- Age 50-59
Age 50-59 -- Age 60-69

Age 60-69 -- Age 70+

Explanation:

Table 9

Summary of Dominance Results from Various

Dominance Criteria

Rank GL Lorenz
Dominance Dominance Dominance
+ + +
+ + +
+ + N.C.
N.C N.C N.C
- - N.C

Change 1in

Gini Coefficient

N.C.

N.C.

N.C.

In the first two columns: A "+" or "-" means an increase or decrease in
stochastic dominance, and "N.C." means no significant change on the
dominance criteria; a question mark means ambiguous change.

In the last two columns: a "+" or "-" means an upward or downward
shift in the Lorenz curve (so implications for inequality are of the opposite

sign), and "N.C." means no significant change.



Appendix Table A.1

Frequency of Wealth Holders Having Zero or Negative

Net Worth by Age Group

Zero Net Worth Negative Net Worth
Age Group Frequency  Percentage Frequency Percentage
15 -29 63 2.35% 482 17.96 %
30 - 39 19 0.61 290 9.27
40 - 49 20 0.85 - 106 4.53
50 - 59 19 0.85 78 3.50
60 - 69 10 0.52 55 2.83

70 & Over 32 1.88 9 0.53

All Ages 163 1.16 1020 7.27
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Table A.6

Annual Rate of Increase in Wealth by Age and Decile

Decile\Age 25 45 _65 Peak Age
1 .012 .010 .037 /
2 252 .100 -.036 60.1
3 324 136 -.052 59.5
4 .230 .103 -.026 61.0
5 .180 .076 -.028 59.5
6 .156 .068 -.020 60.4
7 134 .054 -.026 58.5
8 120 .052 -.016 60.1
9 : .107 .043 -.021 58.6
10 .100 .036 -.028 56.4
Overall

Means 110 .040 -.030 56.5

Note: In the case of the first decile, the derivative with respect to age is divided by the
absolute value of mean wealth holdings for that decile.
The "Peak Age" in the last column is that age at which the age gradient is estimated to be zero.



