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The Great Gatsby Curve 

Notes: Figure shows the relationship between inequality, as measured by the Gini coefficient on the x-axis, and 
intergenerational persistence, 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). 



Micro Evidence from the U.S. 

Notes: Figure shows the percentage of children with family income in a particular quintile of their generation's income distribution, 
conditional on the quintile of their parents. 

Sources: Based on Chetty et al. (2014a). 
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Questions 

• How does cross-sectional inequality relate to intergenerational mobility? 
 
• Does the intergenerational transmission of resources dampen or exacerbate 

changes in inequality? 
 
• Given recent changes in the marketplace, should we expect the U.S. to become 

a more or less mobile society? 
 
• What do “good” government interventions look like? 



In this paper … 

… we develop a model that links inequality and intergenerational mobility. 

• build on standard approaches in the literature (e.g., Becker & Tomes 1979, 1986; Solon 2004) 

• but emphasize complementarities in the production of children’s human capital 

The model predicts… 

i. more intergenerational persistence in the tails of the income distribution than in the middle. 

ii. that the “effect” of changes in inequality depends (in part) on how mobility is measured. 

iii. that even well-intentioned government programs can reduce intergenerational mobility. 



Model 



Basic Structure 

• receive human capital 
investment from own 
parents 

• receive bequest from  
own parents 

• work, earn rH 
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capital of children 
• leave bequest bc to child 

childhood adulthood 
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Parental Preferences 

• 𝐼𝑝 and 𝐼𝑐 are monetary resources of parents and children. 

• 𝑢 denotes the utility from consumption 𝑐. 
• 𝛼 ∈ (0,1) is parents’ degree of altruism. 
 
For simplicity, assume that 
i. individuals are risk averse, i.e. 𝑢′ > 0 and 𝑢′′ < 0. 
ii.  𝑉 exists and is continuously differentiable. 

𝑉 𝐼𝑝 = 𝑢 𝑐 + 𝛼E[𝑉 𝐼𝑐 ] 



Earnings 

• 𝐸𝑝 are labor earnings. 

• 𝐻𝑝 denotes parents’ human capital. 

• 𝑟 is the market return or “rental rate” on human capital. 
• “Error term,” 𝜖,  reflects factors such as market luck or macro shocks. 
 
Parents take 𝑟 as given, but do not know 𝜖 when they decide on their investments 
in children (𝑦𝑐) 

𝐸𝑝 = 𝑟𝐻𝑝 + 𝜖 



Human Capital Production Function 

• 𝑦𝑐  are parental investments. 
• 𝐺 denotes government spending (turned off for now). 
• 𝐴𝑐 denotes children’s ability (turned off for now). 
• 𝜈𝑐 is another random term. 
 

𝐻𝑐 = 𝐹(𝑦𝑐 , 𝐺, 𝐴𝑐 , 𝐻𝑝, 𝜈𝑐) 

𝐻𝑐 = 𝐹 𝑦𝑐 , 𝐻𝑝, 𝜈𝑐 = 𝜇 + 𝜅𝑦 + 𝜑𝑦2 + 𝜃𝑦𝐻𝑝 + 𝛿𝐻𝑝 + 𝛾𝐻𝑝
2 + 𝜈𝑐  

We assume that 
• 𝑦𝑐  and 𝐻𝑝 both raise children’s human capital, i.e. 𝜅, 𝛿 > 0 . 

• diminishing returns to 𝑦𝑐, i.e. 𝜑 < 0. 
• 𝑦 and 𝐻𝑝 are complements, i.e. 𝜃 > 0. 

• returns to 𝐻𝑝 do not dimish too fast, i.e. 𝛾 > 𝜃2 (4𝜑) . 



Base Case: Perfect Capital Markets 

Parents choose 𝑐, 𝑦𝑐, and 𝑏𝑐 to maximize 𝑉 subject to the lifetime budget 
constraint 

𝑐 + 𝑦𝑐 + 𝑏𝑐 𝑅𝑘 = 𝐼𝑝 ≡ 𝐸𝑝 + 𝑏𝑝, 

the production technology for human capital, and the determinants of earnings. 

Note, when capital markets are perfect parents can borrow as much as they wish at 
the fixed rate 𝑅𝑘. In particular, 𝑏𝑐 may be negative. 



Equilibrium Investments 

Parents must be indifferent between transferring resources via 𝑦𝑐 and 𝑏𝑐. 

𝑅𝑦 ≡ 𝑟𝐹𝑦 = 𝑟 𝜅 + 2𝜑𝑦𝑐 + 𝜃𝐻𝑝 = 𝑅𝑘  

Combining the respective FOCs gives rise to the usual optimality condition: 

 𝑦𝑐
∗ =

𝑅𝑘 𝑟 − 𝜅 − 𝜃𝐻𝑝

2𝜑
 

Parental investments in children (𝑦𝑐) increase in parents’ human capital (𝐻𝑝). 



Equilibrium Transmission of Human Capital 

𝐻𝑐 = 𝜇∗ + 𝛿∗𝐻𝑝 + 𝛾∗𝐻𝑝
2 + 𝜈𝑐,  

where 𝜇∗ ≡ 𝜇 −
𝜅2𝑟2−𝑅𝑘

2

4𝜑𝑟2
,  𝛿∗ ≡ 𝛿 −

𝜅𝜃

2𝜑
,  and  𝛾∗ ≡ 𝛾 −

𝜃2

4𝜑
 

Four observations: 

i.  δ and 𝛾 would affect linear and quadratic terms irrespective of parental choices. 

ii.  Parents optimizing over 𝑦 gives 𝜃 a significant role in determining 𝛿∗ and 𝛾∗.  

iii.  The greater 𝜃 the larger is the (nonlinear) effect of 𝐻𝑝 on 𝐻𝑐. 

iv.  𝐻𝑐 is convex in 𝐻𝑝 as long as 𝛾 > 𝜃2 (4𝜑) . 



Substantive Implications 

Persistence in human capital across generations is given by 𝑑𝐻𝑐 𝑑𝐻𝑝 . 

 
 
• When 𝑦 and 𝐻𝑝 are complements, 𝑑𝐻𝑐 𝑑𝐻𝑝  is increasing in 𝐻𝑝. 

• More persistence, i.e. less intergeneration mobility, among rich families. 

• Differences in mobility are more pronounced, the more important the 
complementarity between 𝑦 and 𝐻𝑝. 

• Correlation between the income of parents and that children. 



Comparison with Previous Work 

Standard models of intergenerational mobility ignore complementarities in production. 
 
Generate no differences in mobility in different parts of the income distribution. 

Imply perfect intergenerational mobility when capital markets are perfect. 

Equally able children receive equal investments. 

Children’s human capital / income depends only on own ability, but not on parents’ income. 

Therefore, they interpret correlation between schooling and parental income as 
evidence of credit constraints. 



Introducing Credit Constraints 

We allow for the possibility that poor parents may only be able to borrow at 
prohibitively high rates, i.e. 𝑅(𝐸𝑝) → ∞ as 𝐸𝑝 → 0. 

𝑅′(𝐸𝑝) ≤ 0  and 

𝑅′′(𝐸𝑝) ≥ 0  

with 𝑅′(𝐸𝑝) = 0 and 𝑅′′(𝐸𝑝) = 0 for 𝐸𝑝 large enough. 

Now, we assume that access to credit depends on earnings. In particular, 

We maintain the assumption that educational loans can be repaid out of children’s 
earnings. 

• Alternatively, children may be altruistic towards parents (Becker et al. 2015). 



Equilibrium Investments with Credit Constraints 

Optimality requires that return on HC investments equals the cost of funds. Thus, 

𝑅𝑦 ≡ 𝑟𝐹𝑦 = 𝑟 𝜅 + 2𝜑𝑦 + 𝜃𝐻𝑝 = 𝑅(𝐸𝑝) 

𝑦∗ =
𝑅 𝐸𝑝 𝑟 −𝜅−𝜃𝐻𝑝

2𝜑
. 

and 

In particular, 𝑑𝑦∗ 𝑑𝐻𝑝 = ( 𝑑𝑅

𝑑𝐸𝑝
− 𝜃) 2𝜑 ≥ −𝜃 2𝜑 > 0  . 



Human Capital Transmission with Credit Constraints 

Substituting for 𝑦 in the production function for 𝐻𝑐 and differentiating with respect 
to 𝐻𝑝 gives 

𝑑𝐻𝑐

𝑑𝐻𝑝
=

𝑅(𝐸𝑝)

2𝜑𝑟

𝑑𝑅

𝑑𝐸𝑝
+ 𝛿∗ + 2𝛾∗𝐻𝑝 > 0  

𝑑2𝐻𝑐

𝑑𝐻𝑝
2 =

1

2𝜑

𝑑𝑅

𝑑𝐸𝑝

2
+ 𝑅 𝐸𝑝

𝑑2𝑅

𝑑𝐸𝑝
2 + 2𝛾∗. 

and 

•
𝑑2𝐻𝑐

𝑑𝐻𝑝
2 > 0 whenever parents are rich enough such that 𝑅 𝐸𝑝 = 𝑅𝑘 

•
𝑑2𝐻𝑐

𝑑𝐻𝑝
2 < 0 for 𝐸𝑝 low enough 



Human Capital Transmission (ctd.) 

cH

pH

with perfect capital markets 

with credit constraints 



Allowing for Differences in Ability 

𝐻𝑐 = 𝜇 + 𝜅𝑦 + 𝜑𝑦2 + 𝜃𝑦𝐻𝑝 + 𝛿𝐻𝑝 + 𝛾𝐻𝑝
2 + 𝜌𝐴𝑐 + 𝜔𝑦𝐴𝑐 + 𝜈𝑐 

The equilibrium relation between 𝐻𝑐 and 𝐻𝑝 

• is now not only a function of 𝐻𝑝 and 𝐻𝑝
2, but also of 𝐴𝑐, 𝐴𝑐

2, and the interaction 

between 𝐴𝑐 and 𝐻𝑝;  

• is convex in 𝐴𝑐 (holding 𝐻𝑝 fixed), and continues to be convex in 𝐻𝑝 (for fixed 𝐴𝑐). 

 𝑦∗ =
𝑅𝑘 𝑟 − 𝜅 − 𝜃𝐻𝑝 − 𝜔𝐴𝑐

2𝜑
 

Nonlinearities have also important implications for empirical work. 



Equilibrium Transmission of Earnings 

𝐸𝑐 = 𝜇∗∗ + 𝛿∗∗𝐸𝑝 + 𝛾∗∗𝐸𝑝
2 + 𝜖𝑐

∗∗,  

where 𝜇∗∗ ≡ 𝑟𝑐𝜇
∗ + 𝛾∗𝑟𝑐

𝑟𝑝
2𝜖𝑝 − 𝛿∗

𝑟𝑐

𝑟𝑝
𝜖𝑝,  𝛿∗∗ ≡ 𝛿

𝑟𝑐

𝑟𝑝
− 2𝛾∗𝑟𝑐

𝑟𝑝
2𝜖𝑝, 

𝛾∗∗ ≡ 𝛾∗𝑟𝑐
𝑟𝑝
2 , and 𝜖∗∗ ≡ 𝑟𝑐𝜈𝑐 + 𝜖𝑐 

Four observations: 

i.  Equilibrium relationships for 𝐸𝑐 and 𝐻𝑐 are virtual mirror images of one another. 

ii.  𝛾∗∗ > 0 and 𝛿∗∗ > 0, at least on average. 

iii.  𝑑𝐸𝑐
𝑑𝜖𝑝

= 0 without credit constraints   vs.   𝑑𝐸𝑐
𝑑𝜖𝑝

= 𝑟𝑐
𝑑𝜇∗

𝑑𝜖
> 0 with constraints. 

iv. For 𝑟𝑐 = 𝑟𝑝, we have that 
𝑑𝛾∗∗

𝑑𝑟
< 0. 



Changes in the Marketplace 



Rising Returns to Education 

• 𝑟 has risen dramatically over the past forty year, especially in the U.S. 

• As a consequence, cross-sectional inequality has increased as well. 

• What about intergenerational mobility? 

• Chetty et al. (2014)  find no change when measuring mobility in relative terms. 

• According their estimates of the IGE, small increase in persistence for cohorts born in the 
1970s, followed by a small decrease for children born after 1980. 

• Others have argued that IGE has increased over time (see studies cited in Solon and Lee 2009). 

 

• Can we make sense of this? 



Changes in 𝒓 & Changes in Relative Mobility 

Recall that in equilibrium, 

𝐻𝑐 = 𝜇∗ + 𝛿∗𝐻𝑝 + 𝛾∗𝐻𝑝
2 + 𝜈𝑐,  

where 𝜇∗ ≡ 𝜇 −
𝜅2𝑟2−𝑅𝑘

2

4𝜑𝑟2
,  𝛿∗ ≡ 𝛿 −

𝜅𝜃

2𝜑
,  and  𝛾∗ ≡ 𝛾 −

𝜃2

4𝜑
 

Note that only 𝜇∗ depends on 𝑟. 

Thus, persistence in HC should have remained unaffected. 

 

(This is a somewhat stylized result, driven by the quadratic production function.) 



Changes in 𝒓 & Changes in Income Mobility 

For labor earnings we derived 

Holding 𝑟𝑝 fixed, a rise in 𝑟𝑐 will increase all coefficients, thereby reducing mobility. 

However, this effect lasts only one generation. 
 

In the long run, i.e. when 𝑟𝑐 = 𝑟𝑝, 𝐸𝑐 will be less convex in 𝐸𝑝, which implies less 

persistence on average. (Without complementarities, there would be no long run 
change in income mobility.) 

𝐸𝑐 = 𝜇∗∗ + 𝛿∗∗𝐸𝑝 + 𝛾∗∗𝐸𝑝
2 + 𝜖𝑐

∗∗,  

where 𝜇∗∗ ≡ 𝑟𝑐𝜇
∗ + 𝛾∗𝑟𝑐

𝑟𝑝
2𝜖𝑝 − 𝛿∗

𝑟𝑐

𝑟𝑝
𝜖,  𝛿∗∗ ≡ 𝛿

𝑟𝑐

𝑟𝑝
− 2𝛾∗𝑟𝑐

𝑟𝑝
2𝜖𝑝, 

𝛾∗∗ ≡ 𝛾∗𝑟𝑐
𝑟𝑝
2 , and 𝜖∗∗ ≡ 𝑟𝑐𝜈𝑐 + 𝜖𝑐 



Changes in Assortative Mating 

Notes: Figure shows the share of cohabitating U.S. couples aged 25 to 35 by relative educational attainment. 
Educational attainment is defined in terms of the following three broad categories: high school dropout, high 
school graduate, and college graduate. 

Sources: Authors' calculations based on U.S. Census data. 
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Changes in Family Structure 

Notes: Figure shows the share of U.S. children below the age of 15 living in two parent households, single parent ones, 
and households without a parent. 

Sources: Authors' calculations based on U.S. Census data. 
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Investments in Children over Time 

Notes: Numbers are in 2008 dollars and refer to parental spending on books, computers, child care, summer camps, private 
school, and other expenditures to promote children's abilities. 

Sources: Corak (2013); based on Duncan and Murnane (2011). 
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Government Interventions 



Government Spending that Substitutes for Parental 
Investments 

𝐻𝑐 = 𝜇 + 𝜅(𝑦 + 𝐺) + 𝜑(𝑦 + 𝐺)2+𝜃𝑦𝐻𝑝 + 𝛿𝐻𝑝 + 𝛾𝐻𝑝
2 + 𝜈𝑐  

G crowds-out parental investments dollar-for-dollar. 

Total investments increase only if 𝐺 is large enough such that 𝑦∗ = 0. 

 𝑦∗ =
𝑅𝑘 𝑟 − 𝜅 − 𝜃𝐻𝑝

2𝜑
− 𝐺 

With perfect capital markets, such large interventions are inefficient. 

When families are credit constrained, however, such interventions may improve 
efficiency and raise intergenerational mobility. 



Government Spending that Complements Parental 
Investments 

𝐻𝑐 = 𝜇 + 𝜅𝑦 + 𝜑𝑦2 + 𝜃𝑦𝐻𝑝 + 𝛿𝐻𝑝 + 𝛾𝐻𝑝
2 + 𝜆𝐺 + 𝜋𝑦𝐺 + 𝜈𝑐 

𝐺 crowds-in parental investments. 

Bigger bang for the buck! 

 𝑦∗ =
𝑅𝑘 𝑟 − 𝜅 − 𝜃𝐻𝑝 − 𝜋𝐺

2𝜑
 

BUT, intergenerational mobility decreases. 

𝐺 increases 𝑦, which in turn raises the effect of 𝐻𝑝 on 𝐻𝑐 . 

Implies that “neutral” government interventions implicitly favor the rich. 



Takeaway? 

• Well-intentioned interventions may, in fact, reduce intergenerational mobility – 
specially when they are “cheap” because they complement parental investments 

 

• Our analysis only covers two polar cases and, therefore, emphasizes trade-offs. 

• In reality, government spending has likely both substitutable and complementary 
components. 

• Thus, the details of how government spending on education is delivered matter a great 
deal – even when we ignore the distortionary effects of taxation. 



Concluding Remarks 



Conclusion 

• We develop a model of the intergenerational transmission of resources that explains 
why mobility varies across the income distribution. 

• Even with perfect capital markets and no differences in ability, complementarities in 
the production of human capital generate more persistence at the top of the 
distribution than in middle. 

• Credit constraints, on the other hand, may produce low mobility at the bottom. 

• We show that government interventions intended to ameliorate inequality may 
lower intergenerational mobility — even when they do not directly favor the rich. 

• We study how changes in the market place, such as increases in the returns to 
education, affect (measured) short and long-run mobility. 


