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Causes

• Changes in the market for labor 
– skill biased technological change increases the return 

to education

– increase in supply of low skilled workers via 
immigration

• “Globalization”

• Taxation/Social transfers 
– Gini for market income for OECD countries is .42, but 

for disposable income it’s only .32

• Inequality of human capital



Consequences

• Declining marginal utility of/return to income

• Affects growth

• Reduces intergenerational mobility. Why?

– Relatively poor invest less in the human capital of 
their children (Galor and Moav, 2004; Burtless and 
Jenckes, 2003; Kornrich and Furstenberg, 2013)

– Segregation of the poor and negative peer effects 
(Durlauf, 1996)





More Recent Work by Chetty

• Based on administrative data on earnings for 
the US

• Areas with greater inequality associated with 
lower intergenerational mobility for 1970-
1990 birth cohorts

• BUT, growing inequality has NOT been 
accompanied by lower intergenerational 
mobility



The Research Question

• Focus on one potential mechanism:

Does inequality affect the human capital of the 
next generation (and thereby influence 
intergenerational mobility)? 

– Estimate the impact of inequality on newborn 
health (birth weight and LBW)

– 3 measures: aggregate measure of inequality & 
individual measures of rank and relative 
deprivation 



Why newborn health?

• Measure of initial human capital. Important long-
term consequences 

– Black, Devereaux and Salvanes, 2009

• Strong influence of short term conditions on fetal 
health makes it easier to isolate the economic 
conditions affecting newborn health (Almond, 
2006)

• Aggregate and individual level data on birth 
outcomes available at a local level for long period



Why would inequality be related to 
health?

• 2 Hypotheses:  

– inequality bad for everyone

– Inequality is bad for those at the low end of the 
distribution or “deprived”



Inequality bad for everyone

• Low levels of public investments

– Previous work: high inequality leads to lower 
educational investments

• Effects not large, coming mostly from the smallest 
counties

• Low social capital

– High crime

– High stress (for all)



Inequality bad for the worse off: 
relative income hypothesis

• Social status and stress
– Assumes people know how much inequality there is. 

Do they? Recent work shows if anything, slightly 
exaggerate the amount of inequality (perceive a 
greater share at the bottom of the income 
distribution)

• Externalities of having wealthy neighbors
– Depends on the level of segregation
– Positive (pollution, new public or private goods 

available) or negative (prices rise) 

• Segregation



Non-Causal Relationship

• Relationship between aggregate measures of 
inequality and health reflect:

– Omitted variable bias (Deaton and Lubotsky)

– Non-linearity of Income (Miller, 2003) referred to 
aggregation bias



Empirical Evidence: Gini & Health

• Mortality

• Mostly cross-sectional, aggregate data

• Of 45 studies reviewed, 33 found a positive 
relationship between Gini and mortality, 12 a 
negative relationship (Macinko et al, 2003)

– Aggregation bias

– Omitted variables (eg, share black)



Empirical Evidence: 
Relative Income & Health

• Less work 
– Whitehall studies (lower levels 3X more likely to die)

• Case and Paxson (2010)

– Miller and Paxson (2006) 
• Aggregate data, cross section
• An increase in the income of the white population MORE predictive of 

poor black health than similar decrease in black income

– Eibner and Evans (2003)
• Individual data on mortality, cross section

– Reagan, Salisbury and Olson (2007)
• Individual data, cross section, IUGR

– Deaton/Deaton and Paxson (2001, 2002)



Our contribution
• Outcome:

– Birth weight and LBW (bottom of the distribution)

• Data: 
– aggregate vital statistics 1970-2010 (county and state)

– individual x-sectional data 1970-1990 (state)

– Individual panel data 1979-1998 (NLSY79) and 1997-2010 (NLS97) 

• “permanent “income 

• fix residence at residence at ages 14-21

• Measures of inequality and relative income: 
– Gini

– Rank

– Relative Deprivation 

• Identification: 
– Panel with area and time fixed effects (1970-2010)

– Instrument for income distribution of neighbors (inequality and relative income)

– No instrument for own income: assume that once you instrument for inequality two 
individuals with the same income in counties with different (instrumented) income 
distributions are comparable



Instrument for Inequality

• Predict the evolution of the Gini 1970-2010 
– Hold the distribution of income in a county (or 

state) fixed at 1970 levels

– Apply national trends in income growth to the 
fixed shares (percentiles) to generate a predicted 
or synthetic income distribution in that county for 
each future year

– Changes in the “synthetic Gini” not a function of 
changes in the underlying composition of mothers

– Boustan et al (2012)



Example 

• In 1970, county A had a disproportionate share of people in 
the bottom quartile of the (national) income distribution at 
the time.

• In 1970, county B had a disproportionate share of people in 
the top quartile of the (national) income distribution.

• By 1980, the distribution of income in county A had 
changed so that it is more similar to the distribution of 
income in county B. 

• However the instrument for the distribution of income in 
county A is calculated by:
– holding the distribution of income fixed at the 1970 level
– then predicting the income distribution based on national 

trends in income growth for the initial distribution of income





Table 1: Changes in the Gini Over Time

Year Mean 10% 25% 75% 90%

1970 0.33 0.30 0.31 0.35 0.37

1980 0.34 0.31 0.32 0.36 0.38

1990 0.35 0.31 0.33 0.38 0.39

2000 0.38 0.33 0.35 0.39 0.42

2010 0.39 0.34 0.36 0.41 0.43







Table 2: Correlates of Growth in the Gini Over Time

(1) (2) (3) (4)

State State County County

Predicted Gini 0.396 0.658

[0.135] [0.0544]

Share 65 and over 0.166 0.177 0.00392 0.00064

[0.0792] [0.0775] [0.0194] [0.0185]

Share Hispanic  0.0995 0.109 0.0543 0.0522

[0.0295] [0.0290] [0.00793] [0.00757]

Share Black  0.0737 0.0839 0.0524 0.0541

[0.0419] [0.0410] [0.00784] [0.00749]

Poverty rate  -6.02e-05 -0.000551 -0.000498 -0.000871

[0.000330] [0.000363] [0.000105] [0.000105]

Avg Income 0.648 1.167 -0.000309 -0.000287

[0.658] [0.667] [4.32e-05] [4.13e-05]

Avg Income Squared 1.14e-08 7.34e-09 5.52E-06 5.30E-06

[3.37e-09] [3.56e-09] [3.45e-07] [3.30e-07]

Median Inomce  -0.00401 -0.00393 -0.00202 -0.00204

[0.000327] [0.000320] [7.13e-05] [6.81e-05]

Observations 221 221 1,913 1,913

R-squared 0.978 0.979 0.964 0.967



Non-linearity?





Table 6: Income and Birth Weight - Individual Level Data

(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: Birth Weight

Current income in 1000s ($1998) 0.953 0.864 0.104 0.247

[0.175] [0.182] [0.197] [0.233]

Current income squared -0.00105 -0.000975 -0.000304 -0.000939

[0.000238] [0.000243] [0.000250] [0.000414]

Current income cubed 7.54e-08 6.98e-08 2.25e-08 7.05e-08

[1.76e-08] [1.80e-08] [1.84e-08] [3.09e-08]

Average past income in 1000s 

($1998) 1.973 1.650 0.512 0.488

[0.251] [0.264] [0.291] [0.320]

Average past income squared -0.00260 -0.00212 -0.000784 -0.000710

[0.000477] [0.000489] [0.000510] [0.000532]

Average past income cubed 7.16e-07 5.77e-07 2.31e-07 2.08e-07

[1.61e-07] [1.64e-07] [1.68e-07] [1.73e-07]

Observations 10,521 10,995 9,726 10,134 9,684 10,087 9,684 10,087

R-squared 0.012 0.015 0.021 0.022 0.045 0.045 0.212 0.207

Year FE yes yes yes yes yes yes yes yes

County Characteristics no no yes yes yes yes yes yes

Maternal Characteristics no no no no yes yes yes yes

County FE no no no no no no yes yes



(1) (2) (3) (4) (5) (6) (7) (8)

Panel B: Low Birth Weight

Current income in 

1000s ($1998) -0.0356 -0.0318 -0.0139 -0.0131

[0.00755] [0.00784] [0.00851] [0.0103]

Current income 

squared 3.55e-05 3.16e-05 1.58e-05 3.45e-05

[1.03e-05] [1.05e-05] [1.09e-05]

[1.84e-

05]

Current income 

cubed -2.53e-09 -2.25e-09 -1.14e-09 -2.58e-09

[7.62e-10] [7.77e-10] [8.01e-10]

[1.38e-

09]

Average past income 

in 1000s ($1998) -0.0689 -0.0564 -0.0302 -0.0223

[0.0107] [0.0113] [0.0125] [0.0140]

Average past income 

squared 8.16e-05 6.38e-05 3.32e-05 1.64e-05

[2.06e-05] [2.12e-05]

[2.22e-

05]

[2.36e-

05]

Average past income 

cubed -2.18e-08 -1.67e-08 -8.82e-09 -3.50e-09

[6.98e-09] [7.13e-09]

[7.35e-

09]

[7.69e-

09]

Observations 10,700 11,239 9,904 10,369 9,862 10,322 9,862 10,322

R-squared 0.006 0.008 0.010 0.011 0.018 0.019 0.152 0.149

Year FE yes yes yes yes yes yes yes yes

County 

Characteristics no no yes yes yes yes yes yes



Aggregate Analysis

• Vital Stats: State*year or county*year cell
• Calculate Gini multiple ways

– State & county
– All households & mothers with child<5

• Regress avg birth weight on the Gini with no controls
• Add progressively more controls to see how estimates 

change
– Population characteristics
– Maternal characteristics
– State/county FE

• Instrument for the Gini
• Repeat with individual level data to control for own income



Table 3: Gini at the State Level and Birth Weight: 

Aggregate Natality Data

(1) (2) (3) (4) (5) (6)

OLS OLS OLS OLS FE IV

Gini coefficient for the 

state  - excl top 1% -980.7 -68.63 -244.6 -188.4 377.8 349.4

[132.7] [163.3] [163.1] [268.0] [171.6] [707.9]

Observations 249 249 249 221 221 221

R-squared 0.477 0.724 0.795 0.802 0.977 0.798

Year FE Yes Yes Yes Yes Yes Yes

Maternal Chars No No Yes Yes Yes Yes

State Chars No Yes Yes Yes Yes Yes

State Income No No No Yes Yes Yes

State FE No No No No Yes No



Table 4: Gini at the County Level and Birth Weight: 

Aggregate Natality Data

(1) (2) (3) (4) (5) (6) (7)

OLS OLS OLS OLS OLS FE IV

Gini coefficient for 

the county - excl 

top 1% -926.4 -129.9 -145.7 -68.92 -68.92 285.9 129.6

[36.73] [46.48] [40.88] [53.88] [53.88] [57.35] [93.95]

Observations 1,933 1,933 1,931 1,911 1,911 1,911 1,911

R-squared 0.452 0.670 0.770 0.765 0.765 0.943 0.763

Year FE Yes Yes Yes Yes Yes Yes Yes

Maternal Chars No No Yes Yes Yes Yes Yes

County Chars No Yes Yes Yes Yes Yes Yes

County Income No No No Yes Yes Yes Yes

County FE No No No No No Yes No



Table 5: Gini and Low Birth Weight: Aggregate Natality Data

(1) (2) (3) (4) (5) (6)

Panel A: State Level OLS OLS OLS OLS FE IV

Gini coefficient for the 

state  - excl top 1% 0.181 0.0411 0.0572 0.0893 0.0199 -0.123

[0.0303] [0.0283] [0.0267] [0.0434] [0.0391] [0.120]

R-squared 0.409 0.821 0.881 0.882 0.972 0.868

Year FE Yes Yes Yes Yes Yes Yes

Maternal Chars No No Yes Yes Yes Yes

State Chars No Yes Yes Yes Yes Yes

State Income No No No Yes Yes Yes

State FE No No No No Yes No



Table 7: Gini and Birth Weight - Individual Level Data
(1) (2) (3) (4) (5) (6) (7)

Panel B: Birth Weight, OLS OLS OLS OLS OLS FE IV

Gini County -1,402 -1,239 -625.6 -663.4 -402.2 -24.81 371.7

[208.6] [209.9] [349.4] [224.9] [345.3] [1,163] [616.4]

Observations 10,233 10,233 10,032 10,186 9,985 9,985 9,985

R-squared 0.016 0.020 0.019 0.044 0.045 0.204 0.044

(1) (2) (3) (4) (5) (6) (7)

Panel C: LBW, OLS OLS OLS OLS OLS FE IV

Gini County 36.14 30.56 13.40 20.37 6.195 50.68 -7.279

[8.613] [8.682] [14.41] [9.257] [14.31] [49.26] [26.12]

Observations 10,470 10,470 10,265 10,423 10,218 10,218 10,218

R-squared 0.007 0.009 0.008 0.018 0.018 0.146 0.018

Year Fixed Effects Y Y Y Y Y Y Y

Maternal Income N Y N N Y Y Y

County or State 

Characteristics N N Y N Y Y Y

Maternal Characteristics N N N Y Y Y Y

County or State FE N N N N N Y N



Mechanisms

• Technology adoption (NICU beds/1000 births) 
in the county

• Segregation of patients in different hospitals 
within a county 

– Dissimilarity index for each county 

– Medicaid vs. all others

• Future: pollution levels



Table 8: Gini and Mediating Factors –

Hospital Segregation and NICU availability

(1) (2) (3) (4) (5) (6) (7) (8)

Hospital Segregation Nicu beds/10,000 population

OLS FE IV IV-FE OLS FE IV IV-FE

Gini County 0.655 0.127 -0.971 0.246 8.364 1.015 8.872 -2.901

[0.381] [0.551] [1.353] [1.588] [1.090] [1.202] [3.852] [3.481]

Observations 1,675 1,675 1,675 1,675 1,675 1,675 1,675 1,675

R-squared 0.252 0.603 0.244 0.603 0.319 0.790 0.319 0.788



Interpretation?

• Relationship between Gini and health at 
aggregate level analysis reflects omitted 
variables/changes in the underlying 
composition of the area

or

• Effect is heterogeneous



Individual measure of 
relative income (1)

• Rank 

– ordinal measure

– Varies from 0 (lowest rank) to 100 (highest rank)

• In the existing animal studies that are the 
basis for the “stress” hypothesis, rank is 
manipulated, not relative distance



Table 9: Individual Rank and Birth Weight

(1) (2) (3) (4) (5)

OLS OLS OLS FE FE

Rank in county - current income 0.853 0.549 0.519 0.799 4.651

[0.221] [0.328] [0.364] [0.453] [1.067]

Rank squared -0.0435

[0.0110]

Observations 9,854 9,854 9,328 9,328 9,328

R-squared 0.012 0.013 0.045 0.214 0.216

Year FE yes yes yes yes yes

Maternal income no yes yes yes yes

County Characteristics no no yes yes yes

Maternal Characteristics no no yes yes yes

County FE no no no yes yes



Interpretation

• Going from a rank of zero to 33 is associated 
with an increase of 106 grams

• Going from zero to 66 is associated with an 
increase of 117



Table 9: Individual Rank and Birth Weight

(6) (7) (8) (9) (10)

Low Var High Var IV IV-FE IV-FE

Rank in county - current income 0.674 2.459 2.057 2.145 6.065

[0.493] [1.700] [0.582] [0.601] [1.363]

Rank squared -0.0562

[0.0141]

Observations 6,936 2,392 9,328 9,328 9,328

R-squared 0.245 0.223 0.042 0.213 0.215

Year FE yes yes yes yes yes

Maternal income yes yes yes yes yes

County Characteristics yes yes yes yes yes

Maternal Characteristics yes yes yes yes yes

County FE yes yes no yes yes



Repeat for:

• State vs. county

• current vs. “permanent” income

• Results qualitatively similar

– Effects non-linear

– Effects larger in areas characterized by greater 
income dispersion, but only suggestive

– Turn to measures of relative deprivation to test 
directly



individual measure of 
relative income (2)

• Relative deprivation (Yitzhaki, 1979)

𝑌𝑅𝐷𝑖 =
1

𝑁
 
𝑗
(𝑌𝑗 − 𝑌𝑖) ∀ 𝑌𝑗 > 𝑌𝑖

• Eibner and Evans (2005) modification
• Area FE and Instrument

– Generate a synthetic income distribution for each 
state/county from the decennial census and calculate 
YRD based on the synthetic distribution 



Table 10: Relative Deprivation and Birth Weight

(1) (2) (3) (4)

Panel A: County Level OLS FE IV FE-IV

Yitzhaki Relative Deprivation (Current Income) -25.54 -28.56 -32.67 -33.67

[11.44] [12.91] [11.70] [12.18]

Observations 9,081 9,081 9,081 9,081

R-squared 0.045 0.215 0.045 0.215

Year FE yes yes yes yes

Maternal income yes yes yes yes

County Characteristics yes yes yes yes

Maternal Characteristics yes yes yes yes

County FE no yes no yes



Additional Specs & Interpretation

• Repeat for county vs state, current income vs. 
permanent income

• Increasing relative deprivation by one 
standard deviation reduces birth weight by 
between 27 and 42 grams depending on the 
specification



Individual level X-sectional analysis

• NNS of 1969 and 1980; National Infant and 
Maternal Health Survey (1988/1991)

• Quasi random sampling of birth records with a 
follow-up survey to collect income

• Contains LBW but not continuous measures of 
birth weight

• Smallest geographic identifier the state

• Can calculate individual level measures of 
relative income



Other specifications

• Selection into pregnancy – teens

• Alternative measure of inequality – the 50:10 
ratio





Conclusions
• No relationship between the Gini and new born 

health, once parsimonious set of controls included

• Measures of relative deprivation do seem to be 
related to newborn health even after controls are 
included/IV methods used
– Relative rank and relative distance both matter

• Consistent with the existing literature (particularly 
Deaton) 

• Implications for the relationship between 
inequality and intergenerational mobility



Future work

• Pollution ?

• Measures of maternal investment/behavior

– Behavior already established more generally 
(Eibner and Evans, 2005)

• Selection into fertility

• Endogeneity of Own Income?

– Hard to find an instrument that doesn’t affect the 
income of the area


