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Abstract
We study the link between market forces, cross-sectional inequality, and intergenerational mobility. Emphasizing complementarities in the production of human
capital, we show that wealthy parents invest, on average, more in their o spring
than poorer ones. As a result, economic status persists across generations even in a
world with perfect capital markets and absent di erences in innate ability. In fact,
under certain conditions, successive generations of the same family may cease to
regress towards the mean. We also consider how short- and long-run mobility are
a ected by changes in the returns to human capital.
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1. Introduction
Across countries, socioeconomic inequality and intergenerational persistence are strongly
positively correlated|so much so that the relationship depicted in Figure 1 is sometimes
referred to as \The Great Gatsby Curve" (Krueger 2012).1 The United States has experienced
a dramatic increase in inequality over the last forty years (Acemoglu 2002; Autor et al. 2008;
Juhn et al. 1993; Katz and Murphy 1992; Katz and Autor 1999; Piketty and Saez 2003).
Yet, empirical evidence on changes in intergenerational mobility remains ambiguous. Chetty
et al. (2017) report a sharp decrease in absolute upward mobility. Chetty et al. (2014a),
however, nd only modest changes in relative persistence of earnings (see also Solon and
Lee 2009; Aaronson and Mazumder 2008). We are, therefore, left to wonder how crosssectional inequality relates to social mobility and whether the intergenerational transmission
of resources tends to dampen or exacerbate changes in inequality.
In this paper, we consider how persistence of economic status depends on the distribution
of human capital and income. Our model synthesizes|and in a few places extends|classic
theories of intergenerational mobility (e.g., Becker and Tomes 1979, 1986; Loury 1981; Solon
2004).
An important, rapidly growing literature documents the relevance of various complementarities in the formation of skills, especially early in life (see Cunha and Heckman 2007;
Heckman 2008; Cunha et al. 2010; Heckman and Mosso 2014). By emphasizing these complementarities, we depart from the classic Becker{Tomes approach. Speci cally, following
Cunha and Heckman (2007) and Heckman and Mosso (2014), we dispense with the implicit
assumption that all parents are equally good at investing in their children. In our model,
parental human capital increases productivity not only in the labor market, but also in the
production of children's human capital.
Complementarities between parental human capital and investments in children imply that
wealthy parents invest on average more in the human capital of their o spring than poorer
ones. As a result, di erences in economic status persists across generations, even in the upper
parts of the income distribution. Con rming earlier ndings by Corak and Heisz (1999) and
Mazumder (2005a), Chetty et al. (2014b), report that 36.5% of children born to parents in the
top quintile of the distribution remain there. This amounts to roughly twice the probability
that a child of middle-quintile parents rises to the top quintile. It even slightly exceeds
the probability that children of bottom-quintile parents remain at the bottom. While low
intergenerational mobility among poor families is plausibly explained by credit constraints
(as in Becker and Tomes 1979, 1986; Loury 1981; Solon 2004), high persistence in the right
tail of the distribution presents more of a puzzle. Credit constraints are unlikely to be binding
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for well-to-do families, and inheritability in intelligence and other genetic traits is thought to
be too low to drive much of the observed persistence (Bowles and Gintis 2002). The theory
in this paper provides one potential explanation.
An implication of our theory is that the equilibrium relationship between parents' and
children's human capital may be convex. Convexity results in especially high levels of persistence, as successive generations of well-to-do families need not regress toward the population
mean. Our analysis suggests that societies may develop a \human capital elite," with considerable mobility within but not across the endogenously determined class boundaries. A
necessary condition for separate classes to emerge despite diminishing marginal returns to
each input in the human capital production function is that high human capital generates
disproportionate returns in the market, i.e., that the elasticity between human capital and
earnings exceeds 1.
We also discuss how changes in the marketplace a ect intergenerational mobility. According to the theory, rising inequality due to a unifrom increase in the price of human capital has
no impact on mobility. By contrast, the intergenerational earnings elasticity (IGE) increases
when the returns to human capital become more skewed towards high-skilled individuals,
i.e., as the elasticity between human capital and earnings rises. An increasing elasticity might
be due to skill-biased technical change (see, e.g., Acemoglu 2002; Autor et al. 2003; Krusell
et al. 2000), super-star economies (Rosen 1981), span of control complementarities causing
large rms to compete for top talent (e.g., Rosen 1982; Lucas 1978), or positive assortative
matching between workers and rms (Sattinger 1979). Our theory thus predicts that rising
inequality may but need not be accompanied by reduced intergenerational mobility. Interestingly, we nd that even if changes in the returns to human capital do lead to lower mobility,
the short-run impact is strictly larger than that in the long-run.
By emphasizing complementarities in the production of children's human capital our paper
is closely related to existing models of poverty traps due to neighborhood e ects (see e.g.,
Benabou 1993; Durlauf 1996a,b). The neighborhood e ects literature shows how spillovers
within distinct social environments can generate persistent poverty, resulting in low intergenerational mobility (see also Durlauf 2006 and Durlauf and Shaorshadze 2015).2 In our
model, high intergenerational persistence is due to the technology of skill formation; thus
high persistence would obtain even when neighborhood e ects are not present. Neighborhood e ects and endogenous strati cation would amplify the mechanism we consider. We,
therefore, think of our work as a complement to the neighborhood e ects literature.
Another di erence between our work and models of poverty traps is that, in our theory, families are not credit-constrained. As a result, human capital investments are e cient
2
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and government interventions to increase intergenerational mobility would be subject to an
important equity{e ciency tradeo (see Becker et al. 2015 for details).
The remainder of the paper is organized as follows. The next section develops a model
of the intergenerational transmission of resources that links cross-sectional inequality and
intergenerational mobility. Section 3 discusses how changes in the marketplace a ect mobility,
and Section 4 considers dynasties' evolution in the long run. The last section concludes.
2. A Model of Intergenerational Mobility
We assume two periods of life: childhood and adulthood. Each parent has one child at the
beginning of adulthood, which means that parents and children overlap when the latter are
young (cf. Figure 2). Adults use the human capital accumulated as children to generate labor
income; these earnings can be spent on consumption, investing in the human capital of their
children, and possibly leaving bequests.3
Parental preferences are assumed to depend not only on parents' own consumption, z, but
also on the well-being of their children. A natural formulation is
(1)

V (Ip ) = u (z) + Uc I c ,

where the intergenerational discount factor 2 (0; 1) denotes parents' degree of altruism toward their children, Ip denotes parental monetary resources, and I c are the expected resources
of children. For simplicity, we assume u0 > 0, u00 < 0, Uc0 > 0, Uc00 < 0, and limI c !0 Uc0 = 1,
so that all parents would want to invest at least a little bit in the human capital of their
children.4
We model earnings by assuming an isoelastic relationship with human capital, H, as in
(2)

E = rH ":

It is useful to think of r > 0 as the overall price level of human capital in the economy, while
> 0 denotes the individual-level elasticity between human capital and earnings. Both types
of returns are determined by the stock of human capital, the stock of physical capital, and
technological progress. We distinguish between r and in order to exibly model changes in
inequality. Increases in r lead to higher inequality by stretching the income distribution, but
do not introduce additional skewness. Increases in , by contrast, also raise the skewness of
3
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the distribution.5 The random term " is distributed independently of H with a mean of 1;
it refers to unmodeled income shocks that parents can neither foresee nor control, such as
good or bad luck in the search for jobs or temporary recessions.6 Every parent takes r and
as given and uses equation (2) to determine the optimal investment in his child's human
capital, without knowing the realization of ".
Following Cunha and Heckman (2007) and Cunha et al. (2010), a general function for the
production of children's human capital is
(3)

Hc = F (y; G; Ac ; Hp ; c ) ,

where Hc and Hp are the human capital of children and parents, respectively, y denotes
parental investments in children, and G denotes government spending on education. Here,
Ac stands for the abilities of children, while c records other in uences on the formation of
human capital.
Considerable evidence suggests that parental human capital and investments in children are
complements (see, for instance, Lareau 2011; Heckman and Mosso 2014; and the studies cited
therein). To make our analysis tractable, we specialize (3) to a Cobb{Douglas production
function of only Ac , y, and Hp :
(4)

Hc = Ac y Hp .

A Cobb{Douglas production function is general enough to introduce complementarities between the di erent determinants of Hc , yet specialized enough to produce closed-form solutions.7
Naturally, we expect that > 0 and > 0, that is, increases in parental investments and
increases in parental human capital both raise the human capital of children. Presumably,
there are also diminishing returns to y|at least eventually|as it becomes harder and harder
to instill more knowledge into children with xed mental capacity. Hence, 0 <
< 1.
Children's ability, Ac , acts as a productivity shifter. Becker and Tomes (1979, 1986) assume
that ability follows a Markov process, as in Ac = + Ap + c . In order to sharpen our
main results, we impose Ac = 1 instead, e ectively turning o the ability channel. That is,
all children and adults are equally able. As a consequence, in our model, intergenerational
5
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persistence is solely due to economic forces and not genetic endowments.8
The assumption of complementarity between y and Hp re ects the idea that human capital
does not only raise productivity in the marketplace, but also in household production (Becker
1965). For instance, education helps parents choose more e ective inputs in order to achieve
the same outcome, educated parents might be more adept at navigating the intricacies of
public school systems, or knowledgeable adults may be in a better position to help children
with their schoolwork. Although we favor the interpretation of high-human capital parents
being literally better at investing, we note that our conclusions would continue to hold for
many other, unmodeled sources of complementarity. The crux of our analysis is that children
of well-educated parents are more likely to grow up in home environments that complement
investments in their human capital.
Although recent evidence suggests that credit constraints are empirically important (see
Hai and Heckman 2017; Lochner and Monge-Naranjo 2016), we restrict attention to the
case of perfect capital markets, as this allows us to simplify the analysis and focus on the
key economic forces that drive the di erence between our results and standard models of
intergenerational mobility.9 By a perfect capital market we mean that parents can borrow
as much as they want at a xed rate Rk > 0 and can arrange for the debt to be repaid out
of the adult earnings of their children (e.g., by leaving negative bequests).10 In a world with
perfect capital markets, all parents who care at least a little bit about their children (i.e.,
for whom > 0) invest in their o spring's human capital until the marginal return is driven
down to Rk . That is, parents will choose to invest the e cient amount.
E cient investment is often taken to imply perfect intergenerational mobility, so that the
earnings of children depend only on innate ability and not on the income of parents (see
Becker and Tomes 1986). The analysis in this section illustrates that perfect mobility is
generally not obtained in the presence of human capital complementarities. As in Cunha et
al. (2006), parental investments are e cient in the absence of credit constraints but child
income does depend on parental human capital. Hence, child income will be correlated with
parental resources|even when capital markets are perfect and all children are assumed to
8
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be equally able.
Parents choose consumption level z, investments y, and bequests bc in order to maximize
V subject to the production function of human capital in equation (4), the determinants of
earnings in (2), and the lifetime budget constraint
(5)

z+

bc
+ y = Ip
Rk

E p + bp .

Combining the rst-order conditions for y and bc , we nd the usual relation determining
e cient investment in children's human capital:
(6)

Ry

dI c
=r
dy

1

y

Hp = Rk .

In words, when capital markets are perfect, parents invest in their children's human capital until the marginal return on these investments equals the exogenously given return on
capital.11
We use equation (6) to solve for the optimal investment:
(7)

r
y =
Rk

1
1

Hp1

.

Parental investments decrease with the return on physical capital (Rk ) and increase with the
returns to human capital (i.e., r and ), as well as parents' own human capital (Hp ).
In line with the last prediction, college-educated parents in the U.S. not only spend more
monetary resources on enhancing their children's human capital (Duncan and Murnane
2011), but also invest considerably more time than less educated parents (Ramey and Ramey
2010; Guryan et al. 2008). Given that the former face a higher opportunity cost|their time
is more valuable|these patterns are consistent with strong complementarities.12
By choosing optimal investments that depend positively on parental human capital, parents
a ect the equilibrium mapping between their own human capital and that of their children.
We can see this by using equation (7) to eliminate y from the production function for Hc .
The result di ers greatly from the production function in equation (4):
(8)

Hc =

r
Rk

1

Hp1

.
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Equation (6) implicitly assumes that there exists an interior solution for y. This will be the case if
< 1, i.e., whenever there are diminishing marginal monetary returns to human capital investments. If
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< 1.
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Even if + < 1, i.e., if the production of human capital exhibits decreasing returns to
scale, the equilibrium relationship between parents' and children's human capital will be
convex whenever
+ > 1. This condition is more likely to hold the higher the production
elasticity between parental and child human capital ( ), and the higher the elasticity of
children's earnings with respect to parental investments ( ). The latter fact is a direct
consequence of complementarities in production.
Importantly, a necessary condition for convexity despite decreasing returns to scale is
> 1. That is, increases in human capital must generate disproportionate rewards. Greater
than proportional rewards may be the result of a superstar economy (Rosen 1981), complementarities within rms that drive up the salaries of top performers (Lucas 1978; Rosen
1982), or positive assortative matching between workers and rms (Sattinger 1979). Piketty
and Saez (2003) and Kaplan and Rauh (2013) suggest that rising labor incomes and surging
market returns to talent have been the main drivers of increasing inequality in the right tail of
the income distribution, even among the top 1%. (Think, for instance, of CEOs, investment
bankers, or other corporate executives.)
Earlier work typically assumed that the intergenerational transmission of human capital
depends linearly on parental endowments (see, e.g., Becker and Tomes 1979, 1986). By taking
the complementarity between parental own human capital and investments in children into
account, our analysis highlights important consequences for the persistence of economic
status.
The analysis above shows that in the presence of human capital complementarities, parents have a major in uence on the human capital of their children. Yet the human capital
of children gets transformed into earnings by market forces that are largely beyond parental
control. Although parents take account of the labor market when deciding on their investments in the human capital of children, the family loses some (but by no means all) of its
in uence in the transition from human capital to earnings.
To bring out the in uence that the family does have on the earnings of children, we combine
equations (2) and (8) to obtain
(9)

log (Ec ) =

1
1

log (rc ) +
c

c

1

log
c

c

Rk

+

c

1

log (Hp ) + log ("c ) ,
c

where subscripts continue to indicate the respective generation. Aside from c , the elasticity
between human capital and earnings in the children's generation, the coe cients in equation
(9) are all determined by parameters in the production function for Hc and by the way these
parameters a ect parental investments in children through equation (7). By using (2) to
substitute for Hp , the above relationship can be transformed into an equation that describes
7

the intergenerational transmission of earnings:
(10)

log (Ec ) =

+

c

1

c

p

log (Ep ) + "e,

1
where
log (rc ) 1 c pc log (rp )+ 1 c c log Rkc and "e log ("c ) 1 c pc log ("p ).
1
c
It follows from equations (8) and (10) that in steady state, i.e., when c = p , the intergenerational earnings elasticity (IGE) is equals the intergenerational human capital elasticity:

(11)

d log Ec
d log Hc
=
=
d log Ep
d log Hp
1

.

Our analysis shows that the earnings of parents and children are directly related through
the intergenerational transmission of human capital, even when capital markets are pefect
and there are no di erences in innate ability. This result di ers notably from Becker and
Tomes (1986), who ignore complementarities in production. The mechanisms underlying
the positive intergenerational correlations in Becker and Tomes (1979), Loury (1981), and
Solon (2004) are credit constraints and heritable endowments. Credit constraints, however,
are unlikely to be binding for well-to-do families and inheritability in intelligence and other
genetic traits is thought to be too low to explain much of the observed intergenerational
persistence (see Bowles and Gintis 2002). Thus unlike our model, these prior theories o er
no clear explanation for the low mobility in upper parts of the income distribution that has
been documented by Corak and Heisz (1999), Mazumder (2005a), Clark (2014), and Chetty
et al. (2014b).13
3. How Changes in the Marketplace A ect Intergenerational Mobility
So far, we have assumed that families take all macroeconomic parameters as given and that
those parameters are constant. Although analytically convenient, the latter assumption is
clearly false. The returns to education and other human capital increased dramatically in
the decades after 1980, especially in the United States (see, e.g., Katz and Murphy 1992;
Juhn et al. 1993). In what follows, we study how changes in the returns to human capital
impact intergenerational mobility. Since these returns are a key determinant of inequality,
our analysis links changes in inequality to changes in intergenerational mobility.
Based on the observation that inequality and intergenerational mobility are strongly negatively correlated across countries, it is often claimed that higher returns to human capital
13

The literature nds much higher persistence in both tails of the income distribution than in the middle.
Low mobility among poor families, however, is plausibly explained by credit constraints and poverty traps
(see Lochner and Monge-Naranjo 2016; Hai and Heckman 2017 on the former, and Durlauf 2006 on the
latter).
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will not only increase cross-sectional inequality but also reduce the degree of intergenerational mobility (see, e.g., Corak 2013; Krueger 2012; Council of Economic Advisors 2012;
Solon 2004). Our analysis indicates that such conjectures are not true in general.
According to equation (11), the IGE depends positively on the production function parameters and , as well as the elasticity of earnings with respect to human capital ( ).
It does not, however, depend on r, the economy-wide \base price" of human capital. As
a result, our model predicts that changes in the marketplace that simply stretch the ind log Ec
d
= 0). The reason is that, as r
come distribution do not a ect the IGE (i.e., dr
d log Ep
rises, all families proportionally increase investments in their o spring. By contrast, market
forces that further skew the distribution of earnings|and hence spread the distribution of
log-earnings|do not only cause higher inequality but also lower intergenerational mobility
log Ec
( dd dd log
> 0). To see why, note that, as increases, complementarities in production
Ep
lead to greater-than-proportional changes in investments among high-human capital families. Our theory thus predicts that rising inequality may but need not be accompanied by
reduced intergenerational mobility. The key question is whether high-skilled workers bene t
disproportionally from changes in how the market values human capital, say because new
technologies disproportionately raise the productivity of highly skilled individuals.
Interestingly, our model also predicts that even if changes in the returns to human capital
do lead to lower mobility, the short-run impact (i.e., holding the returns to human capital
in the parents' generation xed) is strictly larger than that in the long-run, when c = p
(cf. equation (10)). Although parents may fully anticipate rising returns in their children's
generation, increases in c magni y the earnings consequences of preexisting dynastic di erences in human capital. As a consequence, intergenerational mobility in income will initially
drop only to increase again to its new, but ultimately lower long-run level.
Consistent with the prediction of overshooting, Olivetti and Paserman (2015) nd that,
lagging the rising returns to education in the aftermath of the Civil War by about one
generation, intergenerational mobility fell substantially at the beginning of the twentieth
century, followed by a partial recovery between 1920 and 1940. If correct, our theory suggests
that, absent further changes in the marcoecnomic environment, earnings mobility may rise
again over the next few decades.
4. Intergenerational Dynamics and the Long-Run Evolution of Dynasties
The analysis so far has focused on a snapshot of two generations|parents and their children|
but the model we have developed also has implications for dynasties' evolution in the long
run. To clearly bring out the implications of our theory, we rst discuss the case in which
children's status depends linearly on that of their parents, as in Becker and Tomes (1979,
9

1986).
When the transmission of human capital is governed by the autogressive relationship Hc =
+ eHp + c , the degree of intergenerational mobility is determined by the value of e. For
e > 1, successive generations of the same family accumulate ever more human capital, and
initial di erences between families magnify over time. The empirically relevant case, however,
is the one in which e < 1. In fact, virtually all empirical work nds rates of intergenerational
transmission below unity (see, e.g., Clark 2014; Mazumder 2005b; Solon 1992; and the studies
cited in Solon 1999 and Black and Devereux 2011). With e < 1, the distribution of human
capital in a society is stable, and all dynasties regress toward the population mean. Figure 3
illustrates this prediction by depicting dynasties' expected path over time, i.e., ignoring any
short-run uctuations introduced through c . Although families' fortunes may diverge over
short and medium time horizons due to successive realizations of good and bad luck, in the
long run the in uence of the rst generation vanishes completely.
In what follows we provide an important quali cation of this result. In particular, whether
families regress to the population mean depends critically on the shape of the human capital
transmission function in equation (8). The leftmost panel in Figure 4 depicts the case most
similar to traditional analyses. Here, parental human capital raises the productivity of investments in children's human capital, but neither complementarities in production nor the
elasticity between earnings and human capital are large enough for +
> 1. As a result,
the intergenerational transmission function is globally concave and successive generations
regress towards the \steady state" at H (which need not coincide with the average level of
human capital in the population).
When either complementarities in the production of children's human capital are strong
enough to overcome diminishing marginal returns, or when competition for top talent generates signi cantly greater than proportional returns to human capital, then
+ may be
larger than 1, so that the transmission function becomes convex. If, as in the middle panel,
the intergenerational transmission function crosses the 45-degree line a second time, then the
f will gravitate away from the \mean."
o spring of parents whose human capital exceeds H
Taken literally, this would produce bifurcation and rules out a stable distribution of human
capital.
Since the prediction of an ever-accelerating growth in dynasties' human capital is clearly
unrealistic, it is reasonable to assume that once parental human capital reaches a certain
level, its marginal return in the production of Hc dimishes quickly enough for there to be
an in ection point above which the transmission function becomes concave again. If that is
the case, then the transmission function would intersect the 45-degree line from above for
a second time, resulting in another \steady state" at H . Families with parental human
10

f would, on average, move toward H , whereas dynasties that start above H
f
capital below H
can expect to transition to H . Put di erently, when , , and are large enough for the
human capital transmission function to be convex (over some of its range), then there might
exist multiple basins of attraction, and successive generations of di erent families need no
longer regress toward the same \mean." As a consequence, even modern societies might be
divided into two classes with considerable mobility within but not across the endogenously
determined class boundaries. Thus, our theory allows for a family's initial position to exert
a great deal of in uence over the well-being of future generations.

A very similar prediction about the dynamics of dynasties was rst derived by Durlauf
(1996a,b). Durlauf even formally describes the evolution of the distribution of income. An
important di erence between his theory and ours is that the former relies on social interactions and endogenous strati cation across neighborhoods, whereas we focus on parental
traits, motivated by evidence on complementarities in the technology of human capital formation (again, see Cunha and Heckman 2007; Cunha et al. 2010; Heckman and Mosso 2014).
Furthermore, there are no credit constraints in our model and no ine cencies from a suboptimal provision of public schooling. While our approach and that of Durlauf (1996a,b)
both rely on complementarities to produce high persistence in economic status, our framework also points to an interesting interaction between properties of the production function
and the returns to human capital. In particular, if parental inputs into the human capital
production function exhibit diminishing marginal returns (i.e., + < 1), then, for bifurcation to obtain in our model, the market must reward high-human capital individuals
disproportionately (i.e., > 1).
5. Concluding Remarks
We study the link between cross-sectional inequality and intergenerational mobility. Our
theory of the intergenerational transmission of resources clari es why mobility is low in the
upper part of the income distribution, as documented empirically by Corak and Heisz (1999),
Mazumder (2005a), and Chetty et al. (2014b), among others. By explicitly considering complementarities in the production of children's human capital, we show that wealthy parents
invest on average more in their o spring than poorer ones. As a result, di erences in economic status persists across generations, even among dynasties that have equivalent genetic
endowments and are not credit-constrained.
Our main contribution is to analyze how changes in the returns to human capital a ect
intergenerational mobility. Our model predicts that increases in inequality may or may not
go hand-in-hand with lower mobility. We thus show that the claim that higher returns to
education increase both cross-sectional inequality and intergenerational persistence is not
11

true in general. According to the theory, changes in the returns to human capital that lead
to a mere stretching of the income distribution have no e ect on the IGE. However, increases
in returns that disproportionately bene t high-skilled individuals do lead to a short-run drop
in mobility, followed by a partial recovery. Hence, a key question is whether changes in how
the market values human capital skew rather than stretch the distribution of income.
Our model also predicts that di erent dynasties need not regress to the same long-run
mean. If the market o ers disproportionate rewards to high human capital, then even modern
societies may develop social classes, with considerable mobility within but not across class
boundaries.
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Figure 1: The Great Gatsby Curve
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Notes: Figure shows the relationship between inequality, as measured by the Gini coefficient
on the x -axis, and intergenerational persistentce, as measured by the intergenerational
earnings elasticity on the y -axis. Higher values indicate more inequality and more
persistence, respectively.
Sources: Based on Corak (2013).

Figure 2: Timing

Notes: Figure shows the timing of actions in our model.

Figure 3: Intergenerational Dynamics in Linear Models

Figure 4: Intergenerational Dynamics in Our Model
A. Concave Transmission Function

B. Convex Transmission Function

C. Two Stable Steady States

