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Abstract: We study the relation between the distribution of labor earnings and the distribution of wealth. We show, both theoretically as well as empirically, that while labor
earnings and precautionary savings are important determinants of wealth inequality factors,
they cannot by themselves account for the thick tail of (the large top shares in) the observed
distribution of wealth. Other determinants, like stochastic returns to wealth, as well as savings rates and rates of returns increasing in wealth need be accounted for.
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Earnings and wealth

Increasing income and wealth inequality has led to renewed interest in understanding and
explaining wealth and income distributions, and in particular the recent growth in their
top shares (Piketty, 2014). The literature has emphasized the role of earnings inequality in
explaining wealth inequality. The early work of Aiyagari (1994), which emphasizes the role
of precautionary savings, has been very in‡uential in this respect.
However, models of earnings inequality and precautionary savings …nd it generally dif…cult to reproduce the thick top tail of the wealth distribution observed in the data. In
particular, these models cannot reproduce wealth distributions with substantially larger top
shares than earnings distributions, as observed in the available data (see Table 1).
Table 1: Tail Indices for Wealth and Earnings
Country
Wealth
Earnings
US
1.48 - 1.55
2
Sweden 1.63 - 1.85
3
Canada 1.33 - 1.54
2
Notes: Wealth: Vermullen (2014), Table 8, for U.S.; Cowell (2011) for Canada and Sweden.
Earnings: Badel, Dayl, Huggett and Nybom (2016).

In this context, for instance, Carroll, Slajek and Tokuo (2014b) note that simulations
produce wealth inequality close to the inequality in permanent income fed into the model.
Similar results are obtained by De Nardi et al (2016), which adapts earnings data from
Guvenen, Karahan, Ozkan, and Song (2015), and most recently by Humber, Krusell, and
Smith (2017).
Interestingly, though only suggestively, the cross-country data display essentially no correlation between inequality in earnings and wealth, as measured by Gini coe¢ cients (which
can also be considered a proxy for the inverse of tail indices (see Figure 1).
The correlation coe¢ cient is -0.063. We consider this suggestive evidence that earnings
inequality does not explain wealth inequality.
2

Figure 1: Earnings and Wealth Gini
Notes: Wealth: Davies, Sandström, Shorrocks, and Wol¤ (2011). Earnings: special issue of
the Review of Economic Dynamics (2010), titled "Cross-sectional facts for
macroeconomists," edited by Krueger, Perri, Pistaferri, and Violante.
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Theory

A simple linear model is useful to highlight several theoretical aspects underlying this di¢ culty.
Consider a linear individual wealth accumulation equation,

wt+1 = rt wt + yt

(1)

ct ;

where wt ; yt ; ct and rt are wealth, earnings, consumption and rate of return at time t: We
may assume fyt ; rt g are stationary stochastic processes. Consider also a linear consumption
function, ct = wt +

1
t.

We can then write the accumulation equation as

wt+1 = (rt

) wt + (yt

(2)

t) :

Suppose that rt and yt > 0 are both random variables, independent and i:i:d over time and
independent of wt . Suppose also that
for any t

t

0,2 0 < E(rt )

< 1; and prob (rt

> 1) > 0

0.3

Now let (yt

t)

have a thick right-tail, with tail-index

> 0: The stationary distribution

for wt can then be characterized by applying a theorem due to Grey (1994), extending results
of Kesten (1973), to (2).
Proposition 1 If E (rt

)

< 1; and E ((rt

1

) ) < 1 for some

>

> 0; then

In…nitely-lived agent models with stochastic earnings and precautionary savings are concave, but with
CRRA (DARA) preferences the consumption function becomes asymptotically linear at high wealth levels;
see Benhabib, Bisin and Zhu (2016) for a rigorous exposition and proofs. Linear consumption policies can
also be obtained with quadratic preferences.
2
Note that t will depend on the stochastic properties (i.e. the persistence and variance of its innovations)
of the earnings process.
3
Some additional regularity conditions are required; see Benhabib, Bisin, Zhu (2011) for details.
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under some regularity assumptions, the right-tail of the stationary distribution of wealth will
be

. If instead E ((rt

) ) = 1 for

; then the right-tail index of the stationary

<

distribution of wealth will be .
The Proposition makes clear that the right-tail index of the wealth distribution induced
by Equation 2 is either ; which depends on the stochastic properties of returns, or ; the
right-tail of fyt

t g).

With

t

0 the right tail of fyt

tg

will be no thicker than that of

than that of fyt g : Under our assumptions, for stochastic process describing the accumulation
of wealth, the tail index of earnings could not amplify the tail index of the wealth distribution;
it’s either the accumulation process or the skewed earnings which determine the thickness of
the right- tail of the wealth distribution.
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Empirics

This result is of course obtained under very speci…c assumptions. However, it does point to
the potential di¢ culty of matching the upper tail of wealth distribution by relying solely on
earnings. Furthermore it suggests an explanation how several studieswhich postulate some
extraordinarily high earnings states do in fact match the wealth distribution relying only
on earnings as a determinant. The theoretical result we highlight suggest that, if earnings
were the main determinant of the thickness in the tail of the distribution of wealth, a much
thicker distribution of the tail of earnings relative to the tail of actual earnings data would be
required to …t the wealth data. For example, Castaneda et al. (2003) estimate the properties
of an awesome state in a rich overlapping-generation model with various demographic and
life-cycle features. It requires the top 0.039% earners have about 1; 000 times the average
labor endowment of the bottom 61%, while this ratio, even for the top :01%, is at most of
the order of 200 in the World Wealth and Income Database (WWID) by Facundo Alvaredo,
Anthony B. Atkinson, Thomas Piketty, Emmanuel Saez, and Gabriel Zucman (since 2011).4
4

We use WWID earnings data, which is not top-coded, for 2014. The argument is not much changed
even when considering average income, excluding capital gains.
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Similarly, Krueger and Kindermann’s (2014) awesome state in their Aiyagari-Bewley model
requires the top 0:25% earnings to be 400 to 600 larger than the median. Instead, according
to the WWID, even the top 0:1% are just about 34 times larger than the median. Finally,
Diaz et al. (2003) estimate a top 6% of the population to earn 46 times the labor earnings
of the median; while the top 5% in WWID earns about 5 times the median.
We conclude that other determinants of the distribution of wealth need be accounted for.
Empirical work by Benhabib, Bisin, Luo (2016) suggest that stochastic earnings, idiosyncratic returns, and savings rates increasing in wealth are all important for explaining wealth
distribution. In particular, Benhabib, Bisin, Luo (2016) explicitly estimate the stochastic
properties of the Markov process for rt to match the distribution of wealth. Interestingly, the
mean and standard deviation of estimated returns, 2:76% and 2:54%, respectively, closely
match those estimated by Fagereng, Guiso, Malacrino and Pistaferri (2015) for the idiosyncratic component of the lifetime rate of return on wealth. Furthermore they also …nd some
empirical evidence for returns increasing in wealth.
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