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Abstract. We estimate the degree of inequality of “permanent income”, as well as trends over
time. Our notion of permanent income is related to Friedman’s (1957) original idea, but does
not assume linear-quadratic utility. We account for financial and real wealth, as well as the
certainty equivalent value of a household’s potential future earnings, thus providing a mone-
tary statistic directly related to economic welfare, which is not true of income or wealth alone.
We combine publicly available consumption and income data from the PSID with net worth
data from the SCF to produce our estimates. Our method imposes no restrictions on the dy-
namics of observed income processes and features state-dependent stochastic discount factors,
as opposed to the risk-free discount factors commonly used to estimate the present value of
lifetime earnings. We show that stochastic discount factors depend on many sources of risk
beyond income risk, e.g. marital uncertainty. We use our estimates of permanent income to
study how inequality in the U.S. evolved between 1989 and 2013, and how the human com-
ponent of wealth varies over the life cycle of different households. Our findings suggest that
accounting for human wealth significantly changes the assessment of aggregate inequality and
of its evolution. Specifically, we find that: (i) top 10% and top 1% shares of permanent income
are substantially smaller (roughly 1/2) than the corresponding shares of net worth typically re-
ported in the literature; (ii) however, top shares of permanent income have grown much faster
over the 1989-2013 period than top shares of net worth, suggesting that actual inequality has
increased more than previously thought. For instance, the share of financial wealth owned by
the top 10% of the wealth distribution grew over that period by 8 percentage points while the
share of permanent income attributable to that same group grew by 14 percentage points. Fi-
nally, we find that the share of households who sit at the top of both the net worth and human
wealth distributions has actually decreased between 1989 and 2013, indicating that increased
concentration of permanent income is not due to a small set of households holding increasing
shares of all types of wealth. Instead, increasing concentration of permanent income is mostly
due to the growing importance of real/financial wealth as a share of total wealth.
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1 Introduction

Economic prosperity is closely related to the size and composition of a household’s wealth

portfolio; in addition, empirical observation suggests that individuals and families choose

very different ways to store value and transfer resources over time. This paper explores the

relationship between the empirical distribution of real/financial wealth and that of human cap-

ital. An extensive literature on the distribution of wages and earnings documents the widening

inequality in the working population (see for example Levy and Murnane (1992), Gottschalk,

Moffitt, Katz, and Dickens (1994), Goldin and Katz (2007) and Autor, Katz, and Kearney

(2008)). Studies of the wealth distribution focus on the financial/real wealth held by the wider

population, including the unemployed and those who do not participate in the labor market

(see Saez and Zucman, 2014; Bricker, Henriques, Krimmel, and Sabelhaus, 2016). More re-

cently, the work of De Nardi, Fella, and Paz-Pardo (2016) carefully illustrates how rich income

processes (as those described in Guvenen, Karahan, Ozkan, and Song, 2016) may be reflected

in the equilibrium distribution of wealth.

It is generally agreed that the distributions of earnings and wealth have both experienced

significant changes over the past few decades. However, as noted by Attanasio and Pistaferri

(2014), the trends in inequality for labor income, wealth and other measures of household re-

sources (total income and consumption) seem to differ, often to a non-trivial degree. Moreover,

none of these – not even current consumption – can be directly transformed into a statement

about inequality of welfare, i.e. economic prosperity. While pointing out these discrepancies

is important, drawing inference about the broader distribution of resources by mechanically

combining information about a flow (earnings) and a stock (wealth) is problematic as it makes

comparisons difficult due to the more transitory nature of income flows. In this paper we take

advantage of new survey data and outline a procedure to characterize the joint distribution of

different forms of wealth for the cross-section of the US population. This makes it possible

to (i) describe how the cross-sectional distribution of different wealth types evolved through
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time, and (ii) investigate the life cycle dynamics of household wealth portfolios over their life

cycles.

Establishing an empirically plausible link between different layers of inequality is key to

draw credible inference about the extent, evolution and implications of changes in the distri-

bution of resources. The broader goal of our work is to gain a deeper understanding of the way

wealth and human capital are distributed. In the process we also document key facts about the

life cycle evolution of different forms of wealth, with a special focus on the changing impor-

tance of human capital as a share of total wealth at different ages. This allows us to relate the

heterogeneity in the wealth portfolio composition (human versus financial wealth) to family

circumstances, and in particular to early life circumstances.

Measuring different types of wealth, and their distribution, is not a trivial exercise. While

it is widely recognized that the set of marketable skills is often a large component of a per-

son’s wealth (especially at the earlier stages of life when most of a person’s wealth is tied

up in future labor income), it is not obvious how to gauge the value of an individual’s skill

portfolio at any point in time. As discussed at length by Benzoni and Chyruk (2015), it is

not normally possible to enforce contracts written against future labor services and ownership

of human capital is not transferable (that is, human capital is a non-traded asset). Therefore,

estimates of the human capital value are typically obtained by computing a present discounted

value of the expected income flow generated by a person in the labor market. The way future

income is discounted is important, and Huggett and Kaplan (2016) convincingly argue that the

true value of human capital is far below the value that would be implied by discounting future

net earnings at the risk-free interest rate, an approach that is commonly advocated because of

its simplicity.1 Mechanically discounting income flows to approximate human capital rules

out state-dependent changes in the valuation of future earnings. In principle, idiosyncratic

discounting of earnings processes opens up the possibility that even individuals whose earn-

1For examples, see Becker (1975), Jorgenson and Fraumeni (1989) and R. Haveman and Schwabish (2003).
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ings are similar may in fact hold very different stocks of human wealth and, hence, different

wealth portfolios. Individual (stochastic) discount factors, as shown in Cochrane and Culp

(2003), can capture some of the prevailing uncertainty faced by workers. This allows to (i) ac-

count for the changing valuation of similar income streams at different stages of the life-cycle

of a given individual; (ii) compute the different values associated to similar income streams

by people with different characteristics, introducing cross-sectional variation in discounting.

Both the life-cycle and cross-sectional variation in discounting would not be part of the human

capital valuation under more naive discounting. So far one major obstacle to convincingly in-

clude state-dependent discounting in models of human capital valuation is the lack of detailed

information about the joint evolution of consumption and earnings at the individual household

level. More recently micro data surveys have started to include information on household con-

sumption expenditures. In Section 2 and 3 we outline the details of a procedure that allows one

to use this new information, in conjunction with earnings and other observable characteristics,

to approximately value the human capital of each individual and household in the sample. This

procedure also has the advantage to account in a very direct way for the rich structure of poten-

tial lifetime earnings: this is achieved by constructing synthetic panels that effectively sample

a variety of earning outcomes for each individual by looking at the trajectories experienced by

observationally similar sample members.

Of course, a meaningful examination of individual wealth portfolios requires an equally

precise approximation of the prevailing distribution of non-human wealth (real and financial

net worth). Fortunately, in recent years, the measurement of the wealth distribution has re-

ceived mucg closer attention.2 As richer data sets have become available, the focus has also

shifted to the composition of real and financial wealth, its evolution and to the increasing

concentration of these assets. To obtain a complete picture of the wealth holdings of U.S.

2See for example the work of Saez and Kopczuk (2004), Piketty and Saez (2006), Saez and Zucman (2014),
Bricker, Henriques, Krimmel, and Sabelhaus (2016), Kaymak and Poschke (2016) and Rios-Rull, Kuhn, et al.
(2016).
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households we link detailed information from the Survey of Consumer Finances, adapting

the measurement approach originally adopted by Bricker, Henriques, Krimmel, and Sabel-

haus (2016). Having gathered a large data set covering the value of human and financial/real

wealth between 1989 and 2013, we establish some new facts about the cross-section distri-

bution and life-cycle evolution of wealth portfolios. In particular, we find that accounting for

human wealth results in a substantially lower concentration of ‘lifetime’ permanent income

relative to what is estimated when using only net worth measures. In contrast, we also find

that, since the late 1980s, the concentration of permanent income has been growing almost

twice as fast than the concentration of net worth. This fast growth in total wealth concentra-

tion has generated a comparatively much larger increase in wealth inequality than originally

thought. In Section 5 we perform a set of inequality accounting exercises. This analysis indi-

cates that the faster concentration of permanent income is not due to a small set of households

holding increasing their share of all different types of wealth, but rather to the growing impor-

tance of real/financial wealth as a share of total wealth. As the share of real/financial wealth in

the portfolio of rich households becomes larger, permanent income concentration is catching

up with the higher concentration of net worth.

In the process of measuring wealth inequality we also show how different the portfolio

composition of different types of wealth varies over the life cycle of individual households,

and document some interesting heterogeneity in the dynamics of wealth for different types of

households.

2 Lifetime Wealth

We are interested in estimating the ‘permanent income’ of individuals and households. The

term ‘permanent income’ is usually associated with Friedman’s formulation with linear-quadratic

utility where the present value of expected future earnings – discounted at the risk free rate –
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is considered to be the human component of wealth. We will study something slightly differ-

ent: we will also measure the human component of wealth as the present value of expected

future earnings, but, like Huggett and Kaplan (2016), we will discount future earnings using

households’ stochastic discount factors, rather than the risk free rate. Unlike Huggett and Ka-

plan (2016) we will take measurements directly from data, rather than simulated models. Our

measures also differ in that we account for the effects of marriage and divorce on stochastic

discount factors, and therefore on the valuation of future earnings. Our formulation of the

human component of wealth is based on the following environment and model.

2.1 Individual and Household Problems

The state of the economy at time t is represented by Ωt, and the history of states of the

world by Ωt = {Ω0, Ω1, . . . , Ωt}. The state of world includes realizations of all aggregate

and idiosyncratic (individual-level) risk. The ‘state of the world’ variable Ωt includes risky

individual state variables (idiosyncratic wage shocks, as well as the stochastic part of marital

status and fertility outcomes) and risky aggregate state variables (the aggregate component of

returns to human and non-human wealth, or even aggregate marriage market shocks).

A household’s wealth portfolio is a vector containing positions in various assets and debts.

For an unmarried household this vector is ait = {aκit}κ∈k, where aκit is the individual’s position

in asset κ. For a married household consisting of an individual i and their spouse j, the wealth

portfolio is a(ij)t. Each individual also posses a vector Xit of state variables, which includes

age, gender, education, number of kids, and so on. In period t an individual i is m(i, t) years

old.

An individual enjoys utility from consumption cit, leisure `it, and (possibly) being married

to another person j. Utility from consumption and leisure for person i at time t is u(cit, `it),

and if person i is married to person j at time t a marriage utility term ♥it(j) is added. An

individual’s value function varies with their marital status: V S
i denotes an individual’s value
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function if they are currently single and V M
i denotes their value function if they are married.

To be clear, the value function V M
i measures the indirect utility of person i only; the indirect

utility of their spouse (person j) will be measured by a different value function V M
j .

An individual may supply hit hours of labour, for which they earn a wage wit per hour.

Wages vary with Xit (e.g. education), Ωt (current aggregate and idiosyncratic productivity

shocks), and m(i, t) (age). Individuals also have the option to engage in home production by

spending ni,t hours on housework. An individual’s productiveness in housework varies with

Xit according to the function Ψ(nit, Xit). Leisure, `it, depends on work and home production

decisions through the individual time budget constraint: `it = 1− hit − nit.

If individual i is single at time t their value function V S
i will depend on a continuation

value at time t + 1 that includes the possibilities of choosing to get married or remain single

in the following year:

V S
i (ait, Xit, Ω

t) = max
cit,`it,hit,nit,ait+1

{
u (cit, `it) (1)

+ β (1− φ)E{Ωt+1}
[
V S
i (ait+1, Xit+1, Ω

t+1)
]

+ βφE{Ωt+1,Xjt+1,ajt+1}
[
V M
i (a(ij)t+1, Xit+1, Xjt+1, Ω

t+1)
] }
.

The probability φ = φ (Xit, Ω
t) is the conditional probability that i chooses to get married next

period, after meeting potential partners. This probability depends on individual characteristics

and marriage market conditions. In the event that i chooses to marry, their indirect utility will

depend on the wealth and characteristics of their partner ajt+1 and Xjt+1, respectively, as well

as the state of the world next period. Thus, the expected value of being married is taken over

the distribution of these variables among the j’s who i might potentially choose to marry. The

assets of a newly formed married household will be the sum of the spouses initial individual

assets: a(ij)t+1 = ait+1 + ajt+1.
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The consumption choice of i is defined over their current budget set

∑
κ∈k

aκit+1 + cit ≤ withit + Ψ(Xit, nit) +
∑
κ∈k

Rκ
t a

κ
it − Tt (ait, wit, hit) , (2)

where Rκ
t is the one-period return on asset κ, and T (ait, wit, hit) is a function summarizing

all tax liabilities. The individual’s time constraint `it = 1 − hit − nit and current borrowing

constraint
∑

κ∈k a
κ
it+1 ≥ ait also affect these choices.

If individual i is married to individual j at time t their value function V M
it will include a

continuation value that allows for the possibilities of choosing to stay married or get divorced

in the following year:

V M
i (a(ij)t, Xit, Xjt, Ω

t) = u (c∗it, `
∗
it) (3)

+ β
{
(1− φ̃)E{Ωt+1,ait+1}

[
V S
i (ait+1, Xit+1, Ω

t+1)|a∗(ij)t+1

]
+φ̃E{Ωt+1}

[
V M
i (a∗(ij)t+1, Xit+1, Xjt+1, Ω

t+1)
]}

+♥it(j).

In the above equation the values
(
a∗(ij)t+1, c

∗
it, `
∗
it

)
are the values of household savings, as well

as consumption and leisure for individual i, that result from the joint household optimization

problem, which we describe below. The parameter φ̃ = φ̃ (Xit, Xjt, Ω
t) is the conditional

probability of a household choosing to stay married. If the household divorces before next

period their asset portfolio will be split and individual i will receive a part ait+1 of it. Because

there may be uncertainty about the divorce settlement, a conditional expectation over possible

asset divisions is taken when evaluating the divorce part of the continuation value. While we

don’t model the choice of getting married explicitly, we assume that the marriage shock ♥it(j)

captures the presence of non-pecuniary returns to being married to person j. These returns are

assumed to be additively separable and drop out of all marginal calculations.

Married households are assumed to be collective. Therefore, the joint optimization prob-
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lem of the spouses can be viewed as that of a planner who maximizes a weighted average of

the spouses utilities, according to some Pareto weights. We have already used V M
i to denote

the utility of person i when they are provided the allocations that the household planner finds

optimal. We need to distinguish this from person i’s utility under (possibly) non-optimized

allocations, which we denote by Ṽ M
i . The problem of the household planner is:

V M
(ij)(a(ij)t, Xit, Xjt, Ω

t) =max
z(ij)t

{
λ(ij)Ṽ

M
i (a(ij)t, Xit, Xjt, Ω

t) (4)

+(1− λ(ij))Ṽ M
j (a(ij)t, Xjt, Xit, Ω

t)
}
,

where the decision vector is z(ij)t =
{
cit, cjt, `it, `jt, hit, hjt, nit, njt, a(ij)t+1

}
, and λ(ij) is the

Pareto weight on individual i in the household planning problem.

The feasible consumption set of the married household is determined by the resource bud-

get constraint

∑
κ∈k

aκ(ij)t+1 + c(ij)t ≤withit + wjthjt + Ψ(Xit, nit) + Ψ(Xjt, njt) (5)

+
∑
κ∈k

Rκ
t a

κ
(ij)t − Tt

(
a(ij)t, wit, wjt, hit, hjt

)
,

where c(ij)t is total consumption expenditure of the household. This is related to the con-

sumption resources allocated to each spouse by the constraint c(ij)t = ϑ(cit + cjt), where

ϑ is determined by the OECD adult equivalence scale. Individual time allocation constraints

`it = 1−hit−nit and `jt = 1−hjt−njt, and a household borrowing limit
∑

κ∈k a
κ
(ij)t+1 ≥ a(ij)t

also constrain the household planner’s choices.
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2.2 Valuation of Human Wealth

We value an individual’s valuation of hise/her own human capital by the amount of wealth

he/she would be willing to accept in exchange for own future earnings, under the assumption

of commitment to state-contingent future labor supply. To accomplish this we introduce a

hypothetical asset that pays dividends per share equal to individual i’s yearly labor income.

We argue that the price at which individual i would be willing to sell this asset is equal to

their valuation of own human capital. Intuitively, the individual would be as well off owning

one share of this asset and receiving zero-payment for their (committed) labor as they would

be owning zero shares of the asset and receiving full-payment for their labor. Of course, in

reality no one would be willing to buy this asset from i because of the inherent commitment

problems, so the valuation we derive is a shadow price representing what human capital is

worth to its owners.3

A complication that arises in this setting is that, if and when a person gets married in the

future, their current valuation of an asset depends on its effect on their marital bargaining

power. If buying the asset were not to increase the individual’s utility once married, then it

would be worth less to them than otherwise. We will not attempt to estimate the effect of

owning more shares of a hypothetical asset on marital bargaining power.4 Therefore, we make

the simple assumption that bargaining between newly married couples can be represented

by the symmetric Nash Bargaining solution. In other words, the ex-post Pareto weights of

spouses do adjust in response to pre-marital investments, and the do so through the effect

of pre-marital investments on the outside options of spouses and on the marital surplus. As

we explain carefully below, the only effect of this assumption on human capital valuations is

through a single person’s continuation value in marriage.

3As noted by Huggett and Kaplan (2016), this approach to valuing non-traded assets was first introduced by
Lucas Jr (1978). Huggett and Kaplan (2016) also adopt this approach.

4In fact, this is a very interesting question in its own right but would require a much more sophisticated
approach to modeling household interactions.
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Another complication that arises in this environment relates to how the hypothetical asset

is allocated upon divorce. We assume that, in such circumstances, sole ownership of the asset

based on individual i’s labor income would go to person i, and that other assets, possibly

including a claim on alimony, would be allocated to the ex-spouse as compensation. The

reason we assume that i takes ownership of the hypothetical asset is that we are trying to value

i’s human capital, which they would own upon divorce as well.5 This assumption, along with

the one described in the previous paragraph, allows us to derive very tractable formulas for

valuing one’s own human capital.

Human Capital Valuations of Married Individuals. We begin with valuation of individual

i’s human capital when i is married. The number of shares of the hypothetical asset that i’s

household owns at time t is eit, and the price of this asset is θit. We could also introduce an

asset based on j’s human capital, but that is not necessary to value i’s human capital, hence

we repress that notation for now. When the hypothetical asset eit is introduced, the budget

constraint for a married household becomes:

∑
κ∈k

aκ(ij)t+1 + c(ij)t + θiteit+1 ≤ θiteit + (1 + eit)withit + wjthjt (6)

+ Ψ(Xit, nit) + Ψ(Xjt, njt)

+
∑
κ∈k

Rκ
t a

κ
(ij)t − Tt

(
a(ij)t, wit, wjt, hit, hjt

)
.

Furthermore, we include eit as an additional state variable in the household planner’s problem

in equation (4), as well as in the definition of an individual’s utility from marriage in (3). After

5Of course, one can be ordered to pay alimony out of their returns to human capital in the real world. However,
alimony is usually a fixed amount amount of money, so changes in earnings affect the earners’ net-income, not
their spouses. Thus alimony is better represented as an extra allocation of financial assets to the ex-spouse than
an allocation of human capital, which is how we model it.
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making these adjustments we re-write the household planner’s problem in a recursive manner:

V M
(ij)(a(ij)t, eit, Xit, Xjt, Ω

t) = (7)

max
z(ij)t

{
λ(ij)u (cit, `it) + (1− λ(ij))u (cjt, `jt)

+ λ(ij)β(1− φ̃)E{Ωt+1,ait+1}
[
V S
i (ait+1, eit+1, Xit+1, Ω

t+1)|a(ij)t+1

]
+ (1− λ(ij))β(1− φ̃)E{Ωt+1,ajt+1}

[
V S
j (ajt+1, Xjt+1, Ω

t+1)|a(ij)t+1

]
+ βφ̃E{Ωt+1}

[
V M
(ij)(a(ij)t+1, eit+1, Xit+1, Xjt+1, Ω

t+1)
] }
,

where the decision vector z(ij)t now includes eit+1. After using the budget constraint in (6) to

substitute cit out of the problem in (7), we can easily derive the following first-order condition

for the optimal choice of eit+1:

uc(cit, `it)ϑθit = (8)

β(1− φ̃) ∂

∂eit+1

E{Ωt+1,ait+1}
[
V S
i (ait+1, eit+1, Xit+1, Ω

t+1)|a(ij)t+1

]
+

1

λ(ij)
βφ̃

∂

∂eit+1

E{Ωt+1}
[
V M
(ij)(a(ij)t+1, eit+1, Xit+1, Xjt+1, Ω

t+1)
]
.

To proceed we must calculate the derivatives of the married and single continuation values

using envelope conditions. For the married continuation value this involves straightforward

differentiation of equation 7 with respect to eit, noting that the cit has been replaced by the

budget constraint. The result is that

∂

∂eit+1

V M
(ij)(a(ij)t+1, eit+1, Xit+1, Xjt+1, Ω

t+1) = (9)

λ(ij)uc(c
M
it+1, `

M
it+1)ϑ

(
θMit+1 + wit+1h

M
it+1

)
,
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where the superscript M indicates quantities that arise in marriage. To derive the derivative of

a single person’s value function we must first be explicit about the problem they solve when

single. Extending equation (1) to include the hypothetical asset eit+1 results in the following

problem:

V S
i (ait, eit, Xit, Ω

t) = max
cit,`it,hit,nit,ait+1

{
u (cit, `it) (10)

+ β (1− φ)E{Ωt+1}
[
V S
i (ait+1, eit+1, Xit+1, Ω

t+1)
]

+ βφE{Ωt+1,Xjt+1,ajt+1}
[
V M
i (a(ij)t+1, eit+1, Xit+1, Xjt+1, Ω

t+1)
] }
.

The maximization in (10) is subject to the usual time allocation and borrowing constraints, as

well the extended budget constraint,

∑
κ∈k

aκit+1 + cit + θiteit+1 ≤ θiteit + (1 + eit)withit + Ψ(Xit, nit) (11)

+
∑
κ∈k

Rκ
t a

κ
it − Tt (ait, wit, hit) .

The derivative of the value function in (10) can thus be derived by replacing cit with the

extended budget constraint, resulting in:

∂

∂eit+1

V S
i (ait+1, eit+1, Xit+1, Ω

t+1) = uc(c
S
it+1, `

S
it+1)

(
θSit+1 + wit+1h

S
it+1

)
. (12)

Finally, using equations (9) and (12), one can re-arrange the first order condition for optimal

eit+1 chosen by a married household (equation 8) into an expression describing the valuation
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of i’s human capital θMit (the purchase price per share of eit+1):

θMit =β(1− φ̃) 1
ϑ
E{Ωt+1,ait+1}

[
u′Sit+1)

u′(cit)

(
wit+1h

S
it+1 + θSit+1

)]
(13)

+ βφ̃E{Ωt+1}

[
u′Mit+1)

u′(cit)

(
wit+1h

M
it+1 + θMit+1

)]
.

The result that stochastic discount factors determine the value of human capital in this model is

very similar to general asset pricing formulations found in the literature following the seminal

work of Lucas (1978). The probability of a change in marital status, and the surplus generated

by marriage (through the economies of scale parameter ϑ) also factor into our valuation results.

Human Capital Valuations for Single Individuals. We derive the human capital valuation

equations of a single by considering their first-order condition for the optimal choice of eit+1

in problem (10):

uc(cit, `it)θit = (14)

β(1− φ) ∂

∂eit+1

E{Ωt+1,ait+1}
[
V S
i (ait+1, eit+1, Xit+1, Ω

t+1)|a(ij)t+1

]
+ βφ

∂

∂eit+1

E{Ωt+1,Xjt+1,ajt+1}
[
V M
i (a(ij)t+1, eit+1, Xit+1, Xjt+1, Ω

t+1)
]
.

As was the case when deriving valuations for married individuals, we need to substitute out the

derivatives of continuation values. For the derivative of V S
i (·) this is straightforward, and in

fact we have the expression in equation (12) already. However, the derivative of V M
i (·) proves

much more difficult because we do not have an envelope condition to utilize. This is the case

because V M
i (·) is not an indirect utility function, or in other words is not the solution to an in-

dividual optimization problem. Rather, V M
i (·) is a component of the objective of a household

planner. To compute the necessary derivative here we will need to understand the effect of

pre-marital investments on the utility allocated to the spouse making those investments, which
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requires us to make assumptions about how the Pareto weight λ(ij) will be decided in the event

that i gets married. Indeed, valuation of pre-marital human capital investments is inextricably

linked to the household bargaining process upon marriage.

As anticipated above, we assume symmetric Nash Bargaining over the surplus generated

by marriage. Under this assumption we can derive a relationship pinning down how the marital

utility of person i changes if they make pre-marital investments. Symmetric Nash Bargaining

implies that i’s utility in marriage will increase by at least as much as their outside option

(utility from being single), plus half of any surplus generated by pre-marital investment.

Specifically we assume that a married household’s Pareto weight solves

max
{VMi ,VMj }

(
V M
i − V S

i

) (
V M
j − V S

j

)
, (15)

where we have repressed the state variables that the value functions depend on for clarity.

Let G(V M
i , V M

j ) = 0 be the Pareto frontier of household allocations, in which case the Nash

Bargaining solution will satisfy

(
V M
i − V S

i

)
=
G2

G1

(
V M
j − V S

j

)
. (16)

To translate this condition into something useful within our empirical model, note that an

equivalent formulation of the household planning problem in equation (7) is: max
{
λ(ij)V

M
i +

(1 − λ(ij))V M
j

}
subject to G(V M

i , V M
j ) = 0. Combining the first-order conditions from this

problem with those from the underlying Nash Bargaining problem results in:

(
V M
i − V S

i

)
=

1− λ(ij)
λ(ij)

(
V M
j − V S

j

)
. (17)

The equivalence of equations (16) and (17) is due to the fact that λ(ij) is the Pareto weight that

implicitly solves the Nash Bargaining problem in equation (15).
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Next, we examine equation (16) evaluated at the point where person i brings exactly zero

units of eit to the marriage, which is the solution we observe in the data. Computing the total

differential of this equation with respect to eit results in

∂V M
i

∂eit
− ∂V S

i

∂eit
=

(
G2

G1

)
∂V M

j

∂eit
+

1

G1

(
∂G2

∂eit

(
V M
j − V S

j

)
− ∂G1

∂eit

(
V M
i − V S

i

))
. (18)

While this expression may seem intractable, one can easily show that at the optimal solution

to the household planner’s problem

(
∂G2

∂eit
/
∂G1

∂eit

)
=
uc(cit, `it)

uc(cjt, `jt)
=

λ(ij)
1− λ(ij)

, (19)

therefore the last term of equation (18) equals zero when evaluated at the solution to the

bargaining problem. Thus, a final simplified relationship between the derivatives of individual

utilities, evaluated at the solution to the bargaining problem, is

∂V M
i

∂eit
− ∂V S

i

∂eit
=

1− λ(ij)
λ(ij)

∂V M
j

∂eit
. (20)

Intuitively, the extent to which i’s utility in marriage will increase in excess of their outside

option depends on their ex-post Pareto weight and how valuable the hypothetical asset would

be to their spouse.

To utilize equation (20), first note that the definition of the household planner’s optimiza-

tion objective in (4) implies that the envelope condition in (9) can be re-written as:

λ(ij)
∂V M

it+1

∂eit+1

+ (1− λ(ij))
∂V M

jt+1

∂eit+1

= λ(ij)uc(c
M
it+1, `

M
it+1)ϑ

(
θMit+1 + wit+1h

M
it+1

)
. (21)

Combining this with the Nash Bargaining implication in (20), we obtain an extremely useful
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result characterizing the effect of pre-marital investments on the utility within marriage:

∂V M
it+1(·)
∂eit+1

=
1

2
uc(c

M
it+1, `

M
it+1)ϑ

(
θMit+1 + wit+1h

M
it+1

)
+

1

2

∂V S
it+1(·)
∂eit+1

. (22)

The intuition for this equation relates to how much of the return on the hypothetical asset will

be allocated to individual i by the household planner: A lower bound is the change in their

utility if they exercise their outside option, which is captured by ∂V S
it+1/∂eit+1. An upper

bound is the marginal change in their utility if the entire return on the asset, including surplus

due to economies of scale, is allocated to i. With symmetric bargaining exactly one half of the

component pertaining to the return that exceeds the effect on i’s outside option is paid to i.

Equation (22) is very useful because we now have an expression to substitute into equation

(8), which was our objective when we set out to analyze the bargaining problem. Doing this,

and substituting the envelope condition for single households in equation (12), allows us to

derive the following valuation formula for the human capital of a currently unmarried person

i:

θSit =β(1−
φ

2
)E{Ωt+1}

[
u′Sit+1, `

S
it+1)

u′(cit, `it)

(
wit+1h

S
it+1 + θSit+1

)]
(23)

+ β
φ

2
E{Ωt+1,Xjt+1,ajt+1}

[
u′Mit+1, `

M
it+1)

u′(cit, `it)

(
wit+1h

M
it+1 + θMit+1

)]
.

While this expression is similar to canonical asset pricing formulations, it makes clear that

the correct pricing relationship involves a biased expectation of future returns to human capi-

tal, where the bias derives from the implicit extra weight single households place on outcomes

in the event of remaining single. The above equation is also informative as to how one would

test the robustness of the symmetric bargaining assumption: asymmetric bargaining weights

would result in factors other than 1/2 (but still on the unit interval) being used to re-weight

single and married outcomes.
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We can subsume all sources of uncertainty into a single expectation operator Ẽt, which

also accounts for the over-weighting of unmarried future outcomes (as opposed to an unbiased

expectation Et). Having done this we can summarize the value of human capital for any

individual as

θit =Ẽt

[
β
u′(cit+1, `it+1)

u′(cit, `it)
(wit+1hit+1 + θit+1)

]
, (24)

where future variables implicitly depend on marital status. Clearly, valuations of one’s own

human capital depend on stochastic discount factors. Thus, state-contingent realizations of

individual consumption matter for valuing state-contingent human capital payoffs. The last

step in our analysis is to evaluate equation (24) at the point eit = 0 so that the equation is

analogous to real-world valuations where human capital assets are not traded. Then, if one

observes state-contingent consumption realizations, and can construct the appropriate weight-

ing of future outcomes, human capital valuations can be computed recursively.

Individual state-contingent consumption is not observable, so we treat variation in the out-

comes of ex-ante identical individuals as being the result of realized risk. In what remains

of this section we will explain this approach to estimating individual θit valuations, and then

use these estimates to construct estimates of household-level permanent income. To accom-

plish this we first parameterize several aspects of the model, then estimate data analogues of

equation (24) using PSID data.

2.3 Parameterization of Preferences

To parameterize the model we follow three steps. First, we make several assumptions about

functional forms of preferences, the mean elasticity of labor supply, and the inter-temporal

substitution elasticity. Second, we use observed data on singles estimate all individual utility

parameters, which are identified for single households under our assumptions. Third, we re-
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cover the Pareto weight of each married household in each year, which we show are identified

as long as all married individuals engage in at least some housework or labor supply (given the

other parameters are already estimated). In the sample we employ in our main estimation work

only 0.2% of individuals do neither housework or formal labor and so have to be excluded.

Individual utility from consumption and leisure is assumed to be

u(cit, `it) =
c1−γit

1− γ
+ ν

`
1− 1

ε
it

1− 1
ε

. (25)

Under this preference specification, the Frisch elasticity of labor supply is

ε
1− hit − nit

hit
, (26)

and thus varies with hours worked and housework. We estimate the parameter ε by choosing

that value that ensures the average Frisch elasticity among singles without children who work

at least 1000 hours per year is 2/3. This is in line with the very recent estimate for men by

Blundell, Pistaferri, and Saporta-Eksten (2016). This is a larger elasticity than the median es-

timate in the literature, but well within the range of reasonable estimates (see Keane (2011) for

a survey). The value of ε that is consistent with this average elasticity is 0.225. We assume an

inter-temporal substitution elasticity of 0.75 in accord with the estimates of Blundell, Brown-

ing, and Meghir (1994) and Attanasio and Weber (1993), which implies γ = 1.33. Finally, the

parameter ν is estimated using the intra-temporal optimality condition of singles who work:

ν = E

[
witc

−γ
it

`
− 1
ε

it

]
. (27)

The expectation in equation 27 is taken again over all singles without children who work at

least 1000 hours per year. The estimated value of ν is 0.105.
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Home production Ψ(Xit, nit) is modelled as a linear-quadratic function

Ψ(Xit, nit) = ψ(Xit)

(
nit −

1

2
n2
it

)
, (28)

where home sector productivity ψ(Xit) depends on individual characteristics. Notice that the

marginal product of housework time will always be positive, except at the corner solution

nit = 1. To estimate the home sector productivity function we use the sub-sample of individ-

uals that do both housework and formal labor, and so for whom the following time-allocation

optimality condition holds:

ψ(Xit) =
wit

1− nit
. (29)

For each applicable single-person household we compute the right hand side of equation 29,

and regress the resulting variable on a full set of age, education and gender dummy variables.

The fitted regression equation is our estimate of the function ψ(Xit). Importantly, we can

apply this function to any individual even if equation 29 does not hold.

The value of adopting such a stylized model of home production is that is will allow us to

identify the Pareto weight λ(ij)t for each married household in our sample. This is because the

time allocation of each married household will satisfy at least one of the following optimality

conditions:

λ(ij)t
1−λ(ij)t

= wit
wjt

(
`jt
`it

)− 1
ε

if i and j both work,

λ(ij)t
1−λ(ij)t

= ψ(Xit)
ψ(Xjt)

1−nit
1−njt

(
`jt
`it

)− 1
ε

if i and j both do housework,

λ(ij)t
1−λ(ij)t

= ψ(Xit)(1−nit)
wjt

(
`jt
`it

)− 1
ε

if j works and i does housework,

λ(ij)t
1−λ(ij)t

= wit
ψ(Xjt)(1−njt)

(
`jt
`it

)− 1
ε

if i works and j does housework.

(30)

To construct λ(ij)t we follow the hierarchy of equation 30, meaning that we use the first equa-
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tion that applied to the household out of the four possibilities. If both spouses work we use

the first equation of 30, otherwise we check whether both do housework, and so on. While

we can identify time varying Pareto weights, we can also work with constant weights that we

estimate as:

λ(ij) =
1

T(ij)

T(ij)∑
t=1

λ(ij)t, (31)

where T(ij) is the number of periods that household (ij) is observed for. Figure 1 illustrates

the density of estimated Pareto weights λ(ij) for married households in our sample.
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Figure 1: Estimated Pareto weights.

3 Estimating Human Wealth over the Life Cycle

To estimate the value of human capital stocks for different households we need longitudinal

panel information about household characteristics, earnings, labor supply, home-production

and consumption expenditure. Much of this information is directly obtained from different

files of the Panel Study of Income Dynamics. However, the availability of consumption ex-

penditure data is limited by the fact that a larger set of measurements only started in 1999 and
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was further extended in the early 2000s; hence, we build on the approach originally proposed

by Attanasio and Pistaferri (2014) to quantify the evolution of consumption inequality. Their

method relies exactly on the ever larger availability of consumption expenditures in the PSID

since 1999.6 In essence, the procedure imputes consumption to PSID families observed in

the years before 1999 (until that date only food expenditures were measured) by using the

detailed consumption data available from 1999 onward. There are four clear advantages to

this approach: (i) the procedure only relies on information from a unique data set, making

variable linkages easier and more obvious; (ii) one can test how closely trends in consumption

inequality are replicated by the imputation procedure using the period during which detailed

expenditure data is available (in-sample verification); (iii) given that the PSID stretches all the

way back to the late 1960s, this procedure delivers the longest possible longitudinal consump-

tion data base currently available for the US; (iv) last but not least, expenditure categories in

the PSID appear to match NIPA aggregates well.

Having gathered a longitudinal data set containing both income and consumption mea-

sures, the challenge is to find a way to account for the distribution of all possible earnings

paths that lie ahead of any given individual in our sample. One simplistic approach would be

to discount the realized path of earnings. However, this presents two major problems. First,

simply discounting the realized income path for any given worker would not obviously be a

satisfactory approximation of the ex-ante value of that worker’s human capital. Such naive ap-

proach would not capture the valuation associated to all unrealized future outcomes, whether

good or bad. Second, even if one was willing to use this simplistic discounting of realized

earnings, the PSID sample only allows to sample relatively incomplete histories of the work-

ing life of each household. As we explain below, we use a synthetic panel approach to deal

with both of these issues.
6A large literature on consumption inequality makes extensive use of the Consumer Expenditure Survey

(CEX), the only micro-level dataset containing information on most consumption categories going back to the
early 1980s.
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Obtaining longitudinal measures of household consumption. As mentioned before, we

use a slightly modified version of the Attanasio-Pistaferri method. This allows to approximate

the variance of log consumption in different years, a statistic that is invariant to any rescal-

ing of the consumption levels. Given this scale invariance, this method is not concerned with

matching average household expenditure in each given year: to guarantee that we match both

levels and proportional dispersion of the cross-sectional distribution of consumption, we per-

form an extra step in which the average expenditure level is re-scaled to reproduce the yearly

average household expenditure reported in NIPA data. This adjustment does not, by construc-

tion, affect the value of the dispersion measures but guarantees that the approximation can

reproduce both the magnitudes and the proportional variation of consumption expenditures.

More details are available in the Appendix.

Constructing synthetic work histories. Valuing the yet-to-be realized values of hypo-

thetical earnings requires the full consideration of all possible earning paths that have as a

starting point the current individual state. Unfortunately, one can not sample alternative re-

alizations of an individual’s earnings history. One way to get around this problem is to use

a well-parameterized model and generate many simulated income histories. In this way one

can capture the unobservable variability implicit in the income process. In this paper we

take a different approach and use micro-level data about each individual work history. More

specifically, at any sample date, we group sample members in different ‘bins’, populated by

individuals who are very similar in terms of observable characteristics including their current

earnings. Then, we track the earning trajectories of all individuals in each such bin and use

them as an approximate sample of the distribution of possible labor market outcomes given

similar initial condition (that is, keeping the initial state variables fixed). After these trajecto-

ries are realized, we proceed to group individuals again based on their updated observables. In

this way we generate conditional labor market histories that: (i) feature a full set of alternative

earnings’ realizations for any given vector of state variables; (ii) span the entire working life of
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individuals, and allows for the probability of retirement, unemployment (or non-participation)

associated to any initial state. This latter aspect is key because in most cases we can only

observe limited snapshots of the working life of any given individual.

Implementing this approach in practice requires some fairly detailed data analysis, which

we describe in Section 3.1.

3.1 Empirical Approach

Recall from equation (24) that measuring lifetime wealth requires one to estimate the θit price

obtained through the following human wealth valuation formula7:

θit =Ẽt

[
β
u′(cit+1)

u′(cit)
(wit+1hit+1 + θit+1)

]
. (32)

For the moment ignore the fact that Ẽt entails a biased expectation for unmarried individuals,

which we will address shortly, and consider instead the exercise of estimating an unbiased

expectation on the right-hand side. Furthermore, suppose that i will be retired with certainty

at time t + 2 so that θit+1 = 0 (this is only for illustration, we explain our approach to en-

dogenous retirement below). Although we observe all of cit+1, wit+1 and hit+1 for a given

individual, we only observe them for a particular realization of the state of the world. Because

the expectation we are interested in will be an average over all possible future states of the

world, we will need to estimate the distribution of the statistic on the right-hand side of equa-

tion (32), whose expectation we are computing. If, as mentioned before, we want to rely on

the idea of synthetic work histories, we need to assume that the expectations of individuals

who are ex-ante identical (in terms of observables) share the same distribution of ex-post out-

comes, and therefore the expectation we seek is an average over the observed outcomes for

7Under our preference specification leisure can be suppressed. In sensitivity analysis we will bring it back
into the valuation formula.
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such individuals. More formally, this identifying assumption can be written as,

Ẽt

[
β
u′(cit+1)

u′(cit)
(wit+1hit+1)

]
= Ẽ

[
β
u′(cit+1)

u′(cit)
(wit+1hit+1)

∣∣∣Xit, yit,mit, Yt

]
, (33)

where Xit are observable individual characteristics, yit = withit is current labor earnings, Yt

is the current aggregate state of the world (business cycle stage), and mit is the age of i at time

t. That is, we treat all ex-post variation that cannot be predicted using current earnings, age,

individual characteristics (and the current aggregate state of the world) as the result of either

aggregate or idiosyncratic shocks. Later in this section we will explain how we use maximum

likelihood to estimate the conditional expectation on the right-hand-side of equation (33).

This approach also allows for the fact that many people do not retire at exactly age 65.

However, we are still forced to assume that the value of human capital decays to zero after

some arbitrary age, which we choose to be age 80.8 Thus, we can estimate the human capital

valuation of an individual i who is 79 years old at time t by

θ̂79(Xit, yit, Yt) = Ẽ

[
β
u′(cit+1)

u′(cit)
(wit+1hit+1)

∣∣∣Xit, yit, 79, Yt

]
. (34)

After computing this conditional expectation function, we proceed recursively and estimate

the human capital valuation of an individual who is 78 years old by

θ̂78(Xit, yit, Yt) = (35)

Ẽ

[
β
u′(cit+1)

u′(cit)

(
wit+1hit+1 + θ̂79(Xit+1, yit+1, Yt+1)

) ∣∣∣Xit, yit, 78, Yt

]
.

The estimated conditional expectation function θ̂78(Xit, yit, Yt) can then be used to estimate

the valuation of an individual who is 77 years old, and so on.

8Although some individuals still report positive earnings past this age, both their number and the size of their
earnings are small. We do not extend the cutoff to a later age because this makes the estimated conditional
expectations rather volatile.
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Importantly, the expectation functions in equations (34) and (35) (and their counterparts

for any other age) directly account for time varying aggregate shocks. This is because all

individuals who are of a given age m in a given survey year are included when estimating the

function θ̂m(Xit, yit, Yt). Thus, some of the variation in individual outcomes arises from the

realization of aggregate shocks that could not be forecast based on the aggregate or individual

income of the previous period. Indeed, our estimates are not based on (and do not impose any)

assumed form for wage risk processes. The risk due to the aggregate component is identified

by estimating over 45 years of aggregate shock realizations.

Estimation. One cannot simply apply OLS in order to estimate the conditional expecta-

tion functions developed above because the statistic whose expectation we wish to compute is

non-negative. Nor can one use OLS to estimate the conditional expectation of the log of that

statistic9 because zeros do occur, particularly after retirement. Therefore, we follow the sug-

gestion by Wooldridge (1992) to estimate the conditional expectation functions using Poisson

QMLE regressions. We estimate separate Poisson regressions for each combination of age,

gender and marital status observed in the PSID. Marital status is a binary variable in which

cohabitation is considered marriage. The dependent variables of each of these regressions are

dummy variables for education attainment levels (less than high-school, high-school degree,

some college, and college degree or more), the presence of children in the household, current

labor earnings, average real earnings in the economy (to capture information about aggregate

conditions), and a dummy variable for zero current earnings. We include the dummy for zero

earnings to capture the human wealth of individuals who are temporarily out of the labor force.

The specific set of conditioning variables was chosen because they are observed in both the

PSID and the SCF. Therefore, the conditional expectation functions θ̂m that we estimate in the

PSID can be used to recover estimates of the human wealth of households in the SCF. One

caveat is that the SCF provides household data in which we only observe these characteristics
9After taking the expectation of the log we would need to correct estimates and multiply them by the expec-

tation of the exponential of the error term.
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for the head, whereas our PSID estimates are for individuals. To address this we first estimate

human wealth for each individual in the PSID as described above. Next, we sum together

head’s and wife’s human wealth for married households in the PSID to form household level

estimates of human wealth. The value of human wealth for unmarried households in the PSID

remains the head’s human wealth. We then estimate a final poisson regression with household

human wealth as the dependent variable and a full set of age, marital status, and gender dum-

mies are interacted with the variables included in the original Poisson regressions. Estimated

conditional expectations from this final Poisson regression are what we use in the SCF data.

Finally, one has to consider that, as we discussed above, the correct expectation function to

apply to unmarried individuals is biased towards their outcomes in the event that they remain

single. As suggested by our model, we address this point by applying a weight equal to one-

half on each observed transition into marriage, and redistributing the other 1/2 of the weight

equally to all observations in which no transition to marriage occurs.

4 Estimation Results

Using the mthods described in the previous sections we obtain a set of estimates for the overall

lifetime wealth of each household in our SCF sample, as well as a detailed decomposition of

the relative components of each household’s wealth portfolio at any given point in time.

Figure 2 reports the estimated human and non-human wealth components, as well as the

total wealth, averaged across households in our sample. It is immediate to see that young

households tend to have most of their wealth concentrated in human wealth, which makes any

shocks impacting labor supply or health extremely costly. In addition, shocks to human wealth

are poorly insured because the stock of net worth (non-human wealth) is typically very low

among young adults.

The value of human wealth peaks very early in the life cycle, between age 25 and 30, well
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Figure 2: The value of human wealth, net worth and the sum of the two (total wealth) over the
lifecycle. Values expressed in dollars are averages across all households.
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before the age at which earnings typically peak. This can be explained by considering two

aspects: first, the expected length of remaining working life is important when putting a price

tag on a stream of labor earnings; second, earlier investments in human capital tend to carry a

much higher return while effective human capital depreciation may become more severe with

age.

The contrast between human and non-human wealth is quite striking: as is well known, net

worth peaks after age 60 after accounting for a relatively small fraction of total wealth until

age 40. However, its decline is much more gradual as it effectively accounts for all wealth after

age 70. Given these patterns, total wealth appears to peak quyite early (around age 30) and,

while declining to roughly 1/3 of its peak value by age 80, it exhibits less extreme proportional

changes over the course of the life cycle.

In the two panels of Figure 3 we report the share of, respectively, net worth (real/financial

wealth), permanent income and human wealth held by the top 1% (left panel) and the top 10%

(right panel) of households in the distributions of the respective variables. Importantly, the
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households in the top of the distribution of one of these variables may be different than the

households in the top of the distribution of another of these variables.

Figure 3: Concentration of net worth (real/financial assets), permanent income, and human
wealth wealth. Each plot reports the share in the hands of the households at the top of the
respective distribution.
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Including human wealth when doing inequality accounting changes both the static and

dynamic view of inequality over the past few decades. First, one can see that permanent

income is much less concentrated than real/financial wealth: the total share of wealth held

by the top 1% is a little over 15% and roughly half of their share of net worth which is well

over 30%. This means that overall well-being, measured by permanent income, is much less

concentrated than net worth. Given the fact that human wealth peaks very early in the life

cycle, this is consistent with the fact that total wealth inequality is especially driven by later

life discrepancies in net worth (late in life the distribution of human wealth becomes close to a

degenerate with the first moment converging towards zero). Similar patterns can be observed

for the richest top 10% of households. The share of permanent income held by the richest 10%

of households is roughly half the share of real/financial wealth held by the same households,

indicating that well-being is more evenly distributed overall.

This narrative, however, becomes much less reassuring when we consider the evolution of

28



permanent income concentration over time. While both human wealth and net worth have be-

come significantly more concentrated between 1989 and 2013, it is apparent that the growth in

permanent income concentration has far outpaced the growth in net worth concentration. This

is especially striking if one considers the extreme attention and concern that has accompanied

the growth of net worth. In fact, our analysis suggests that since 1989 the speed at which

permanent income has concentrated in the hands of the richest households is almost twice as

large as the increase in their share of real/financial wealth.

5 The Mechanics of Increasing Inequality

While the preceding analysis provides a rich portrayal of the historical patterns of US inequal-

ity over the past quarter century, it does leave some questions unanswered. How did such a

steep increase in permanent income concentration come about? Have households in the top

of the distribution of one variable (say, net worth) been adding to their share of other vari-

ables (say, human wealth)? How do young (and old) households in 2013 compare to their

counterparts in 1989?

While it is clear that households in the top of the real/financial wealth distribution have

been steadily increasing their share of real/financial wealth, this might in principle be offset

by rising concentration of human wealth if a different set of households were at the top of the

human wealth distribution. In contrast, if the same subset of households sit at the top of both

distributions, this would compound and exacerbate the concentration of permanent income.

Hence, a more subtle question is: how has the joint probability of being near the top of both

the human and real/financial wealth distributions changed over time?

To answer these questions we proceed in two steps: (i) first, we characterize the changes

in the empirical (marginal) distributions, and highlight the remarkable differences between the

concentration of human wealth and that of the associated income/earning flows; (ii) next, we
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provide a way to account for the joint evolution of the distribution of real/financial wealth and

human wealth.

5.1 Contrasting Measures of Concentration: Stocks versus Flows

To provide an overview of the changing concentration of economic resources, we report in

tables 1 and 2 the values of the shares held by the top 10% of households. In particular, Table

1 reports the share of each variable held by the top 10% of households in the distribution of that

variable, while Table 2 reports the share of each variable held by the top 10% of households

for real/financial wealth.

year Net Worth Human Wealth Earnings Income Permanent Income
1989 0.668 0.305 0.408 0.633 0.337
1992 0.667 0.304 0.400 0.504 0.327
1995 0.677 0.310 0.407 0.520 0.338
1998 0.683 0.303 0.389 0.570 0.359
2001 0.694 0.321 0.434 0.652 0.385
2004 0.692 0.328 0.419 0.614 0.391
2007 0.712 0.330 0.443 0.738 0.423
2010 0.741 0.344 0.464 0.659 0.416
2013 0.748 0.350 0.462 0.751 0.431

Table 1: This table reports the share of variable “X” in the hands of the households in the top
10% of the distribution of that same variable “X”. For example, the share of earnings held by
the households in the top 10% of the distribution of earnings.

One immediately noticeable finding from this analysis is that human wealth clearly ex-

hibits the lowest concentration at the top among all variables. In particular, when comparing

earnings inequality and human wealth inequality we find that, while human wealth is a func-

tion of potential future earnings, it tends to exhibit significantly lower concentration shares

than earnings at the top. This suggests that (i) a non-trivial component of earnings concentra-

tion is due to transitory shocks; (ii) human wealth concentration may be mitigated by the fact
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year Net Worth Human Wealth Earnings Income Permanent Income
1989 0.668 0.101 0.224 0.517 0.283
1992 0.667 0.093 0.222 0.400 0.262
1995 0.677 0.098 0.239 0.415 0.276
1998 0.683 0.104 0.237 0.460 0.311
2001 0.694 0.107 0.280 0.555 0.348
2004 0.692 0.099 0.273 0.516 0.356
2007 0.712 0.101 0.291 0.645 0.389
2010 0.741 0.100 0.304 0.561 0.385
2013 0.748 0.105 0.306 0.656 0.395

Table 2: This table reports the share of variable “X” in the hands of the households in the
top 10% of the distribution of Net Worth. For example, the share of earnings held by the
households in the top 10% of the distribution of net worth.

that working lives can be relatively short and may suffer from setbacks that depreciate human

capital and limit the excess-returns associated to skills.

It is worth stressing that, although the overall top 10% shares of both variables in Table

1 have risen, the top 10% share of earnings appears to have risen by more. Moreover, when

looking at the top 10% of households in the financial/real wealth distribution (Table 2) only

the share of earnings exhibits some growth. This discrepancy indicates that either the age of

those in the top 10% of net worth has increased (hence higher earnings), or that there is a

growing correlation between transitory shocks to earnings and real/financial wealth.

A simple comparison also reveals a great deal of information about the composition of

households at the top of different wealth distributions. Even though human wealth has become

more concentrated, as shown in Table 1, the share of human wealth attributable to the top 10%

of the net worth distribution has not changed, as seen in Table 2. Thus, the large increases in

the top 10% share of permanent income imply that the importance of net worth in household

portfolios must have risen over time. Put simply, it appears that households who are in the

top 10% or finanacial/real wealth have not become more likely to also be at the top of the
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human wealth distribution. Rather, this evidence suggests that human wealth has become a less

important determinant of inequality in permanent income. Taken together, these observations

illustrate how considering only earning flows (rather than human wealth stocks) would be

misleading, whether studying levels or time trends.

year Net Worth Human Wealth Earnings Income Permanent Income
1989 0.299 0.061 0.108 0.252 0.104
1992 0.300 0.059 0.109 0.156 0.097
1995 0.347 0.072 0.121 0.190 0.116
1998 0.336 0.068 0.114 0.230 0.130
2001 0.321 0.083 0.157 0.287 0.140
2004 0.331 0.091 0.137 0.245 0.151
2007 0.334 0.076 0.159 0.333 0.165
2010 0.340 0.088 0.160 0.256 0.158
2013 0.353 0.083 0.152 0.316 0.167

Table 3: This table reports the share of variable “X” in the hands of the households in the top
1% of the distribution of that same variable “X”. For example, the share of earnings held by
the households in the top 1% of the distribution of earnings.

Next, in tables 3 and 4, we overview the changes in concentration among the top 1% of

households. This analysis broadly confirms the findings for the top 10% of households. The

top shares of all variables are rising; however, when we focus only on households in the top 1%

of net worth things look different. The top 1% share of human wealth does not rise, but their

share of permanent income increases more than their share of real/financial wealth. Again,

this can only occur because real/financial wealth has become a more important determinant

of permanent income (as opposed to a larger probability of being in the top of both human

wealth and real/financial wealth distributions).

Finally, we stress that all these results are static, and one must consider the possibility

that rising human wealth concentration early in life will generate rising real/financial wealth

inequality later in life. In the following section we revisit some of these issues more formally.
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year Net Worth Human Wealth Earnings Income Permanent Income
1989 0.299 0.011 0.045 0.205 0.104
1992 0.300 0.010 0.048 0.113 0.096
1995 0.347 0.011 0.061 0.153 0.115
1998 0.336 0.013 0.061 0.169 0.129
2001 0.321 0.012 0.072 0.203 0.139
2004 0.331 0.013 0.078 0.197 0.151
2007 0.334 0.013 0.077 0.256 0.164
2010 0.340 0.011 0.068 0.184 0.157
2013 0.353 0.012 0.069 0.241 0.166

Table 4: This table reports the share of variable “X” in the hands of the households in the top
1% of the distribution of net worth. For example, the share of earnings held by the households
in the top 1% of the distribution of net worth.

5.2 Who Got Richer? Inequality Accounting

While describing the changes is the marginal distributions of net worth and human wealth

is instructive, it is not sufficient to understand observed changes in permanent income. As

mentioned above, increasing concentration of permanent income may be due to an increasing

overlap of the households sitting at the top of the marginal distributions of net worth and hu-

man wealth, but it might also be due to a progressive shift towards real/financial wealth in the

composition of permanent income. In this section we address the question of which features

of the data are most important in accounting for the increasing concentration of permanent

income (PI). To answer this question we explicitly quantify the extent to which the same set

of households may be responsible for the increased concentration of PI.

For this accounting exercise we account for the joint evolution of net worth and human

wealth. By definition, the share of PI held by the households in the top 10% of the PI distri-

bution in period t can be written as

s10PI (t) =
PI10 (t)

PI10 (t) + PI90 (t)
,
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where PIx (t) is the aggregate value of permanent income held by households in the top x%

of the distrbution of PI in year t. Of course, the share s10PI (t) can be split between the net

worth component and the human wealth component, as follows

s10PI (t) =
NW 10 (t) +HW 10 (t)

NW 10 (t) +NW 90 (t) +HW 10 (t) +HW 90 (t)
.

Here NW n denotes the aggregate net worth value held by the top n% of the PI distrbution

of households, while HW n denotes the aggregate human wealth held by the same set of

households.

Next, we define the wedge δx (t) as the value of variable x that, if redistributed from the

top 10% to the bottom 90% of households, would make their relative shares of x in year t

identical to those observed in year 1989. That is, we define δx (t) as the value such that

x10 (t)− δx (t)
x90 (t) + δx (t)

=
x10 (1989)

x90 (1989)
.

The wedge δx (t) allows one to compute counterfactual inequality values for the distribution

of a variable x, which can be used to account for changes in the concentration of x over time.10

For instance, if the relative distribution of real/financial net worth had not changed between

1989 and year t, the counterfactual share of permanent income (PI) held by households in

the top 10% of the PI distribution in period t would be

s̃10PI (t, δNW ) =
NW 10 (t) +HW 10 (t)− δNW (t)

NW 10 (t) +NW 90 (t) +HW 10 (t) +HW 90 (t)
,

an expression that features the net worth wedge δNW (t) only at the numerator.

10It can be shown that

δx (t) = x10 (t) ·
[

x90 (1989)

x10 (1989) + x90 (1989)

]
− x90 (t) ·

[
x10 (1989)

x10 (1989) + x90 (1989)

]
.
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Similar reasoning suggests that, absent any changes in the distribution of human wealth

after 1989, the counterfactual share of permanent income held by the the top 10% of househlds

in the PI distribution would be

s̃PI
10 (t, δHW ) =

NW 10 (t) +HW 10 (t)− δHW (t)

NW 10 (t) +NW 90 (t) +HW 10 (t) +HW 90 (t)
.

Of course, any change in the observed value of the share s10PI (between 1989 and t) that is

not accounted for by δNW and δHW must be due to changes in the relative importance of net

worth and human capital in the composition of permanent income.

In practice, the difference ∆NW = s10PI (t) − s̃10PI (t, δNW ) measures how much of the

increased concentration of PI is due to additional concentration of net worth in the hands of the

top 10% of households. Similarly, the difference ∆HW = s10PI (t)− s̃10PI (t, δHW ) quantifies the

role of more human wealth hoarding by the top households. Finally, the difference ∆resid =

(s10PI (t)− s10PI (1989)−∆NW −∆HW ) identifies how much of the change in PI concentration

is due to a shift in the composition of PI towards NW or HW , rather a change in the marginal

distributions of NW or HW .

We use this decomposition to make sense of the changes in the concentration of permanent

income between 1989 and 2013. As shown in Table 2 the share of permanent income in

the hands of the top 10% of households (ranked according to their net worth) went up from

0.283 to .395, meaning that in 2013 the share of permanent income held by the top 10%

of households was larger by more than 11 basis points (that is, they managed to lay claims

on an extra 11% of total resources in the economy). Out of this 11% gain, roughly 3.6%

was due to higher concentration in the marginal distribution of net worth, while only 0.2%

can be attributed to more concentration in the marginal distribution of human wealth. The

remaining change (roughly 7.4%) can only be attributed to (i) a change in the composition of

permanent income that puts more weight on net worth and less on human wealth, and/or (ii) to
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an increase in the share of households that sit at the top of both the net worth and human wealth

distribution. However, we verify that the share of households who belong to the top 10% of

both marginal distributions (of net worth and human wealth) has actually decreased slightly

from 16.6% in 1989 to 15.1% in 2013. This slightly lower share of households who are both

rich in human and real/financial wealth implies that the higher concentration of permanent

income is mostly due to the increasing importance of real/financial net worth as a component

of permanent income.

While different families populate the top of the distributions of net worth and human

wealth, the role of real/financial wealth has a driver of permanent income appears to have

increased significantly between 1989 and 2013, and this largely explains the higher concen-

tration of permanent income in the hand of high net worth households.

6 Conclusions

Accounting for heterogeneity in wealth is important to provide a full assessment of the prevail-

ing level of cross-sectional inequality and its evolution. In this paper we develop an approach

that allows to quantify the amount of human wealth held by different households. We use this

method to generate new estimates of total household wealth, and of its composition, and we

show that our estimates are quite informative when accounting for the changing patterns of

wealth inequality over the past two and a half decades.

Human wealth is significantly less concentrated than net worth. This implies that actual

permanent income inequality is lower than the popular measures of inequality in real-financial

wealth. However, it also appears that richer households have been increasing their share of

permanent income much faster than their share of net worth. This indicates that wealth in-

equality has been growing much faster than previously thought, albeit from a lower initial

level.
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Thorough simple inequality accounting exercises we show that the increasing concentra-

tion of permanent income is, to a large extent, due to the increasing importance of real/financial

wealth as a share of total wealth (permanent income). In fact, changes in the marginal dis-

tributions of net worth and human wealth only account for a small part of the increase in

permanent income inequality. Moreover, we find that the share of households who sit at the

top of both net worth and human wealth distributions has actually decreased between 1989

and 2013, indicating that increased concentration of permanent income is not due to a small

set of households hoarding all types of wealth. Instead, the key driver of permanent income

concentration in the past decades has been the expansive growth of real/financial wealth as

share of the portfolio of rich households. High net worth households, rather than high human

wealth households, account for a larger share of total permanent income in 2013 than they did

in 1989, suggesting that wealth composition is key to understand recent inequality patterns.
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