
Announcements

Research projects!

If you have questions, regular office hours for this week
and next

After classes end, I’m happy to schedule individual
times to meet

This week, black-white income gaps and mobility (read
Aaronson and Mazumder “The Impact of Rosenwald
Schools on Black Achievement”)

Next week, gender gaps in income and mobility (read
Goldin “The U-Shaped Female Labor Force Function in
Economic Development and Economic History”)

First, a quick look at the class data
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Black-White Wage Gaps

S8 journal of political economy

TABLE 3
Fraction of Women 25–33 Who Worked in Past Calendar Year

High School or Less Some College College � All Levels

A. 1990 Census

Black .57
[8,346]

.83
[6,005]

.94
[2,336]

.71
[16,687]

White .67
[51,674]

.82
[39,721]

.90
[29,148]

.78
[120,543]

B. 1990 March CPS

Black .64
[770]

.86
[318]

.95
[160]

.74
[1,248]

White .71
[5,120]

.81
[2,098]

.90
[2,189]

.78
[9,407]

C. 1990 NLSY

Black .71
[755]

.88
[383]

.96
[146]

.79
[1,284]

White .78
[1,217]

.87
[509]

.91
[525]

.83
[2,251]

Note.—Numbers of observations are in brackets. All three samples include women who report that they are not
working as well as women who report information on earnings and labor supply required to compute an hourly wage.
Employed women with missing earnings or labor supply data as well as women whose implied hourly wage is less than
$1.00 or more than $100 per hour are excluded. The CPS means are weighted using the March Supplemental Weight.

The numbers in the three panels are the fractions of each sample that
worked during the survey period. For the census and March CPS sam-
ples, this period includes the entire 1989 calendar year. For the NLSY
sample, this period covers the time since the last interview.

Several patterns stand out in table 3. First, in every sample, the fraction
working increases with education level. Further, this pattern is more
pronounced among black women. While the fraction working among
college-educated black women is over .9 in each of the three samples
and always above the comparable rate for white women, the fraction
working among black women with 12 years of schooling or less is only
.57 in the census sample. This is well below the rate of .67 for white
women in the same education group.8 Because education is an impor-
tant observed determinant of wages, this pattern provides more evidence
that selection patterns among white women differ in important ways
from those observed among black women.

Second, note that the NLSY data provide more complete wage rec-
ords. The fraction working is .71 among black women in the census but
.79 among black women in the NLSY. The corresponding increase
among white women is .78–.83. Thus, compared to figures from census
data, rates of working in the NLSY are higher and racial differences in

8 This result is not driven by racial differences in composition within the high school
or less category. Both rates of working fall as one examines lower schooling levels within
this category, but the black rate always remains well below the comparable white rate.
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Black-White Wage Gaps
S16 journal of political economy

TABLE 8
A. Median Regression Results for Women

Census 1990 CPS 1990 NLSY 1990
NLSY 1988–

1992

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

Black �.11
(.006)

�.07
(.005)

�.16
(.024)

�.14
(.022)

�.18
(.024)

�.15
(.022)

�.21
(.019)

�.16
(.022)

Schooling … .13
(.001)

… .12
(.004)

… .11
(.007)

… .12
(.006)

Observations 105,485 105,485 8,175 8,175 2,878 2,878 3,391 3,391

B. Median Regression Results with Imputations

Rule 1 Rule 2 Rule 3

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

Black �.248
(.028)

�.188
(.021)

�.249
(.026)

�.188
(.022)

�.260
(.026)

�.196
(.024)

Schooling … .129
(.006)

… .132
(.006)

… .131
(.007)

Observations 3,508 3,508 3,539 3,539 3,561 3,561

Note.—Numbers in parentheses are standard deviations. Panel A includes indicator variables for age. Panel B includes
indicator variables for potential experience levels and years of school completed. The CPS analyses are weighted using
the March Supplemental Weight. Rule 1: Impute a wage of $1.00 for all long-term aid recipients with no postsecondary
schooling and no spousal support who do not report market work over the 1988–92 interviews. Rule 2: Rule 1 plus
impute $30 per hour for all white women with at least a high school education and spousal support averaging over
$45,000 per year. Also, impute $30 per hour for black women who have at least a high school education and average
spousal support of $30,000 per year. Rule 3: Rule 2 except lower the spousal support cutoffs to $32,000 for white women
and $21,000 for black women.

wages over the 1988–92 period. For persons with no reported wage in
1990, I use the wage reported in the interview that occurred closest to
January 1990. In the sample of women who report a valid wage at some
point over the 1988–92 period, the gap widens to �.21, almost twice
the size of the gap based on census wages.

Panel B of table 8 presents results that involve imputed wages based
on three different imputation rules. Rule 1 designates an hourly wage
of $1.00 for the group of long-term aid recipients described in table
7.13 Rule 2 follows rule 1 and in addition assigns a wage of $30 per hour
to all women who (i) did not work in the market over the 1988–92
period, (ii) have at least a high school education, and (iii) report average
spousal earnings over the 1988–92 period that place their husbands
above the ninetieth percentile in the personal income distribution for
men aged 25–35 of the same race. Rule 3 is similar to rule 2 but uses
the seventy-fifth percentile in the male income distribution as a cutoff.

The results are not highly sensitive to the various imputation rules,

13 Wage rates are low among black women who report a valid wage in at least one of
the 1988–92 surveys but also report no postsecondary schooling, receive aid in all years,
and receive no income from a spouse. Roughly 95 percent of these women make less than
the median wage among employed black women in 1990.
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Black-White Wage Gaps

How do we have such persistent gaps between black
and white wages?

There is a very, very large literature looking at
explanations for these gaps in modern data

We’re going to take a slightly different approach and
start with historical roots of these gaps

One basic question: given the dramatically conditions
for white and black individuals coming out of the Civil
War, how long do we expect black-white gaps to
persist?

This is essentially a question about mobility rates
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Mobility and Black-White Wage Gaps

To think about the role of mobility, we’ll look at some
brand new research by Chetty, Hendren, Jones and
Porter

They are going to estimate mobility rates by race in the
modern US in a way similar to the previous Chetty work
we’ve looked at

Recall that Chetty is thinking about the following
relationship:

yi ,t+1 = α + βyi ,t + εi ,t+1

Here yi ,t+1 is the income percentile rank of child i
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Mobility and Black-White Wage Gaps

Suppose that α (capturing absolute mobility) and β
(capturing relative) mobility are the same regardless of
race

This implies the same steady state average income for
white and black individuals

To see why, first note that mean income rank of
individuals in one generation is simply:

y t+1 = α + βy t

Now let’s think about the mean income rank in s
generations
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Mobility and Black-White Wage Gaps

y t+1 = α + βy t

y t+2 = α + β(α + βy t) = α + βα + β2y t

y t+3 = α + β(α + βα + β2y t) = α + βα + β2α + β3y t

...

y t+s = α + αβ + αβ2 + ...+ αβs−1 + βsy t

y t+s = α(1 + β + β2 + ...+ βs−1) + βsy t

y t+s = α
1− βs

1− β
+ βsy t

As s →∞, βs → 0 so y t+s →
α

1− β
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Mobility and Black-White Wage Gaps

So in the steady state, the mean income level will be:

y t =
α

1− β

If the white and black populations have the same values
for α and β, they should converge to the same values of
average income

How long will this take? Let’s think about the gap in
any given period s based on different starting mean
incomes, yb,0 and yw ,0
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Mobility and Black-White Wage Gaps

We can start by plugging yb,0 and w , 0 into our
expression for y i ,s :

∆y s =

[
α

1− βs

1− β
+ βsyw ,0

]
−

[
α

1− βs

1− β
+ βsyb,0

]
∆y s = βs∆y0

So the gap closes by a factor of β every generation

Let’s think about a β of 0.5

After one generation, the gap is reduced in half

After two generations, it is down to a quarter of its
original size

After six generations (roughly since emancipation), it’s
down to 1.6% of its original size
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Mobility and Black-White Wage Gaps

It’s a different story if α differs by race

Assuming we have αb and αw , let’s rewrite our gap in
generation s:

∆y s =

[
αw

1− βs

1− β
+ βsyw ,0

]
−

[
αb

1− βs

1− β
+ βsyb,0

]

∆y s = ∆α
1− βs

1− β
+ βs∆y0

Assuming that αw > αb, this leads to a larger gap in
each generation than we previously found

Furthermore, we now converge to a steady state gap:

∆y =
∆α

1− β
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Mobility and Black-White Wage Gaps

∆y =
∆α

1− β

So a difference in absolute mobility leads to a
permanent gap

Also notice that the permanent gap is not a function of
the initial income gap

So if you address a current income gap in a way that
doesn’t impact absolute mobility, you make no impact
on the long run income gap

What if there are also racial differences in relative
mobility?

This will affect the relative speed at which racial groups
converge to the steady state
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Amazing Data
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Amazing Data

Chetty et al are going to estimate mobility rates by race

We’ve covered the mind-blowing Chetty data before

Parent and child tax returns linked to college data

You might be asking yourself, where did I record my
race on my 1040? (or you may be asking yourself this in
a few days)

The answer: nowhere, Chetty et al have also linked tax
returns to census returns
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Amazing Data

So just what’s available on a census form?

You seen historical census manuscripts

As the country gets bigger, you can’t ask as many
questions of everyone

Nowadays we have a short form (5/6 households) and a
long form (1/6 households)

Let’s take a look at both: short form, long form

J. Parman (College of William & Mary) American Mobility, Spring 2019 April 15, 2019 16 / 41

http://jmparman.people.wm.edu/400-lecture-slides/2000-census-short-form.pdf
http://jmparman.people.wm.edu/400-lecture-slides/2000-census-long-form.pdf


Announcements

Research projects!

If you have questions, regular office hours for this week
and next

After classes end, I’m happy to schedule individual
times to meet

Next Friday, we’ll use the class period as a work session
for your projects, I can show you things on Stata, help
with data, etc.
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Modern Mobility by Race

FIGURE I: Intergenerational Mobility and the Evolution of Racial Disparities

A. Constant Relative and Absolute Mobility
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B. Constant Relative Mobility, Racial Differences in Absolute Mobility
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Notes: These figures show how rates of intergenerational mobility determine the evolution of racial disparities under the
model in Section II. In Panel A, we assume that both black and white children have the same rates of relative and absolute
intergenerational mobility. The solid line plots children’s expected ranks conditional on their parents’ ranks. We assume this
line has a slope of 0.35, consistent with evidence from Chetty et al. (2014). Since mean ranks are 50 (by definition) for both
parents and children, this line must pass through (50, 50). The steady-state mean income rank for both blacks and whites,
depicted by the point where the solid line cross the dashed 45 degree line, is therefore 50. The figure illustrates convergence
to this steady-state given mean ranks of 35 percentiles for black parents and 55 percentiles for white parents in the initial
generation, depicted by the vertical lines. In this case, white children have a mean rank of 51.8 percentiles and black children
have a mean rank of 44.8 percentiles in the next generation, depicted by the horizontal lines. The gap therefore falls from 20
percentiles to 7 percentiles in one generation. In Panel B, we assume that blacks and whites have the same rates of relative
mobility (β = 0.35), but absolute mobility is 10 percentiles lower for blacks than whites (αw−αb = 10). Here, the steady-state
for blacks is 42.3 percentiles, while the steady-state for whites is 57.7 percentiles; hence the intergenerational gap of ∆α = 10
leads to a steady-state racial disparity of 15.4 percentiles.
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Modern Mobility by Race

FIGURE I: Intergenerational Mobility and the Evolution of Racial Disparities
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B. Constant Relative Mobility, Racial Differences in Absolute Mobility
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Notes: These figures show how rates of intergenerational mobility determine the evolution of racial disparities under the
model in Section II. In Panel A, we assume that both black and white children have the same rates of relative and absolute
intergenerational mobility. The solid line plots children’s expected ranks conditional on their parents’ ranks. We assume this
line has a slope of 0.35, consistent with evidence from Chetty et al. (2014). Since mean ranks are 50 (by definition) for both
parents and children, this line must pass through (50, 50). The steady-state mean income rank for both blacks and whites,
depicted by the point where the solid line cross the dashed 45 degree line, is therefore 50. The figure illustrates convergence
to this steady-state given mean ranks of 35 percentiles for black parents and 55 percentiles for white parents in the initial
generation, depicted by the vertical lines. In this case, white children have a mean rank of 51.8 percentiles and black children
have a mean rank of 44.8 percentiles in the next generation, depicted by the horizontal lines. The gap therefore falls from 20
percentiles to 7 percentiles in one generation. In Panel B, we assume that blacks and whites have the same rates of relative
mobility (β = 0.35), but absolute mobility is 10 percentiles lower for blacks than whites (αw−αb = 10). Here, the steady-state
for blacks is 42.3 percentiles, while the steady-state for whites is 57.7 percentiles; hence the intergenerational gap of ∆α = 10
leads to a steady-state racial disparity of 15.4 percentiles.
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Modern Mobility by Race
FIGURE II: Empirical Estimates of Intergenerational Mobility and Racial Disparities

A. Intergenerational Mobility and Steady States for Blacks vs. Whites
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B. Current Mean Ranks vs. Predicted Ranks in Steady State, by Race
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Notes: These figures show how empirical estimates of intergenerational mobility by race (Panel A) relate to the evolution
of racial disparities (Panel B) using the model in Section II. These figures use the primary analysis sample (children in the
1978-83 birth cohorts). Child income is the mean of 2014-2015 household income (when the child is between 31-37 years old),
while parent income is mean household income from 1994-1995 and 1998-2000. Children are assigned percentile ranks relative
to all other children in their birth cohort, while parents are ranked relative to all parents with children in the same birth
cohort. Panel A plots the mean household income rank of children by parent household income rank for black and white
children. The best-fit lines are estimated using an OLS regression on the binned series; the slopes (βr) and intercepts (αr)
from these regressions are reported for reach race. We also report white-black differences in mean child individual income rank
at the 25th, 75th, and 100th percentiles of the parent income distribution. Plugging the estimates of αr and βr into equation
(3) from our model, the steady-state mean rank for blacks is αb

1−βb
= 35.2 percentiles, while the steady-state for whites is

αw
1−βw

= 54.4 percentiles, resulting in a 19.2 percentile black-white gap in steady state. Panel B shows the empirically observed
mean parent and child household ranks by race plotted against the predicted steady-state mean ranks for blacks, whites, and
other racial groups. Estimates for Asians are based on the subsample of children whose mothers were born in the United
States, as in Figure IIIb below. The circles show the unconditional mean income ranks for parents, while the diamonds show
mean ranks for children in our analysis sample.
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Modern Mobility by Race

FIGURE III: Intergenerational Mobility by Race
A. All Children
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B. Children with Mothers Born in the U.S.
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Notes: Panel A replicates Figure IIa, including series for Hispanics, Asians, and American Indians. Panel B replicates Panel
A for children whose mothers were born in the U.S. Panel B is based on the subsample of children whose mothers appear
in the 2000 Census long form or the 2005-2015 American Community Survey because information on parental birthplace is
available only for those individuals. See notes to Figure II for further details.
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Modern Mobility by Race

FIGURE II: Empirical Estimates of Intergenerational Mobility and Racial Disparities

A. Intergenerational Mobility and Steady States for Blacks vs. Whites
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B. Current Mean Ranks vs. Predicted Ranks in Steady State, by Race
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Notes: These figures show how empirical estimates of intergenerational mobility by race (Panel A) relate to the evolution
of racial disparities (Panel B) using the model in Section II. These figures use the primary analysis sample (children in the
1978-83 birth cohorts). Child income is the mean of 2014-2015 household income (when the child is between 31-37 years old),
while parent income is mean household income from 1994-1995 and 1998-2000. Children are assigned percentile ranks relative
to all other children in their birth cohort, while parents are ranked relative to all parents with children in the same birth
cohort. Panel A plots the mean household income rank of children by parent household income rank for black and white
children. The best-fit lines are estimated using an OLS regression on the binned series; the slopes (βr) and intercepts (αr)
from these regressions are reported for reach race. We also report white-black differences in mean child individual income rank
at the 25th, 75th, and 100th percentiles of the parent income distribution. Plugging the estimates of αr and βr into equation
(3) from our model, the steady-state mean rank for blacks is αb

1−βb
= 35.2 percentiles, while the steady-state for whites is

αw
1−βw

= 54.4 percentiles, resulting in a 19.2 percentile black-white gap in steady state. Panel B shows the empirically observed
mean parent and child household ranks by race plotted against the predicted steady-state mean ranks for blacks, whites, and
other racial groups. Estimates for Asians are based on the subsample of children whose mothers were born in the United
States, as in Figure IIIb below. The circles show the unconditional mean income ranks for parents, while the diamonds show
mean ranks for children in our analysis sample.
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Modern Mobility by Race
FIGURE VIII: Effects of Family-Level Factors on the Black-White Income Gap

A. Children with Parents at 25th Percentile
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B. Children with Parents at 75th Percentile
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Notes: These figures show how the black-white gap in children’s individual income ranks changes as we control for family-level
factors. The bars on the left in each pair report the black-white gap in individual income ranks for boys, while the bars on
the right report the same statistics for girls. The first set of bars show the unconditional black-white gap in mean individual
income ranks. The second set of bars report ∆p̄, the intergenerational gap in mean income ranks at percentile p̄ of the parental
income distribution, estimated by regressing children’s income ranks on their parents’ ranks, an indicator for being white, and
the interaction of these two variables. Panel A reports estimates for p̄ = 25, while Panel B reports estimates for p̄ = 75. The
remaining bars report estimates of ∆p̄ as we include additional controls in the regression: parental marital status, wealth,
and education. Parental marital status is measured based on whether the primary tax filer who first claims the child as a
dependent is married. We control for parental education using indicator variables for the highest level of education parents
have completed using data from the ACS and the 2000 Census long form, prioritizing information from the ACS if both sources
are available. We define seven categories of parental education: no school, less than high school, high school degree, college
no degree, associate degree, bachelor degree and graduate degree. We use the mother’s education if available; if not, we use
the father’s education. We control for parents’ wealth using indicators for home ownership and the number of vehicles owned
and linear controls for monthly mortgage payments and home value. These variables are also obtained from the 2000 Census
long form and ACS, again prioritizing the mother’s data. The estimates reported in the first three pairs of bars use the full
analysis sample, while those in the fourth and fifth pairs of bars use the subsample for which the relevant controls are available
from the 2000 Census and ACS.
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Modern Mobility by Race

FIGURE VIII: Effects of Family-Level Factors on the Black-White Income Gap

A. Children with Parents at 25th Percentile
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B. Children with Parents at 75th Percentile
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Notes: These figures show how the black-white gap in children’s individual income ranks changes as we control for family-level
factors. The bars on the left in each pair report the black-white gap in individual income ranks for boys, while the bars on
the right report the same statistics for girls. The first set of bars show the unconditional black-white gap in mean individual
income ranks. The second set of bars report ∆p̄, the intergenerational gap in mean income ranks at percentile p̄ of the parental
income distribution, estimated by regressing children’s income ranks on their parents’ ranks, an indicator for being white, and
the interaction of these two variables. Panel A reports estimates for p̄ = 25, while Panel B reports estimates for p̄ = 75. The
remaining bars report estimates of ∆p̄ as we include additional controls in the regression: parental marital status, wealth,
and education. Parental marital status is measured based on whether the primary tax filer who first claims the child as a
dependent is married. We control for parental education using indicator variables for the highest level of education parents
have completed using data from the ACS and the 2000 Census long form, prioritizing information from the ACS if both sources
are available. We define seven categories of parental education: no school, less than high school, high school degree, college
no degree, associate degree, bachelor degree and graduate degree. We use the mother’s education if available; if not, we use
the father’s education. We control for parents’ wealth using indicators for home ownership and the number of vehicles owned
and linear controls for monthly mortgage payments and home value. These variables are also obtained from the 2000 Census
long form and ACS, again prioritizing the mother’s data. The estimates reported in the first three pairs of bars use the full
analysis sample, while those in the fourth and fifth pairs of bars use the subsample for which the relevant controls are available
from the 2000 Census and ACS.
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Historical Inequality and Mobility by Race

Now that we have a sense of modern income gaps and
mobility patterns, let’s turn to some historical evidence

We’ll start with the emergence from the Civil War,
looking at two different sets of papers

For the mobility of white individuals we’ll look at
Dupont and Rosenbloom (2017) “The Economic
Origins of the Postwar Southern Elite” and Ager,
Boustan and Eriksson (2019) “The Intergenerational
Effects of a Large Wealth Shock: White Southerners
After the Civil War”

For the mobility of black individuals we’ll look at
Sacerdote (2005) “Slavery and the Intergenerational
Transmission of Human Capital” and Collins and
Wanamaker (2017) “Up from Slavery? African
American Intergenerational Mobility Since 1880”
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Modern Mobility by Race

Carters Grove
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The Postwar Southern Elite

Dupont and Rosenbloom are exploring the effect of the
Civil War on the concentration of wealth in the South

Past work has been restricted to cross-sectional data

With cross-sectional data, we can see that wealth
remains concentrated after the war

But that leaves a really big question

Was that wealth concentrated in the hands of the same
plantation owners?

To get at that, you need to do some linking
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The Postwar Southern Elite

Region

Share of real 
property held by 

top 1%

Share of 
personal 

property held by 
top 1%

Share of total 
property held by 

top 1%
New England 0.268 0.497 0.327
Mid Atlantic 0.271 0.402 0.263

East North Central 0.22 0.339 0.217
West North Central 0.248 0.255 0.229

South Atlantic 0.364 0.455 0.354
East South Central 0.338 0.34 0.312
West South Central 0.475 0.322 0.367

The distribution of wealth within regions in 1870
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The Postwar Southern Elite

B. Dupont, J.L. Rosenbloom Explorations in Economic History 000 (2017) 1–13
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Table 1

1860 Characteristics of Northerners and Southerners, by percentile.

North South

Below 55th 55th 90th 95th 99th Below 55th 55th 90th 95th 99th

Number of observations 18,764 12,379 1782 1378 356 6631 4221 599 487 121

Real property wealth (Median, $) 0 1600 6000 10,000 27,860 0 1500 6250 12,800 50,000

Personal property wealth (Median, $) 100 500 1205 2612 10,812 100 1200 11,305 25,000 70,000

Total property wealth (Median, $) 100 2200 7327 13,000 40,000 150 3100 17,800 38,000 122,250

Real as Pct of total property wealth 28.4% 71.6% 76.3% 71.9% 67.6% 23.4% 52.1% 40.5% 38.0% 44.9%

Male 89.2% 93.9% 94.9% 94.2% 93.3% 84.7% 89.9% 90.8% 90.1% 94.2%

Rural resident 65.1% 84.7% 85.6% 76.2% 53.4% 82.1% 92.2% 90.3% 88.9% 85.1%

Foreign born 41.4% 20.2% 11.3% 10.7% 16.3% 14.3% 6.0% 4.8% 3.7% 5.8%

Living outside birthstate 68.5% 58.6% 48.8% 50.6% 55.9% 48.7% 49.8% 45.2% 50.5% 50.4%

White 98.2% 99.7% 99.9% 99.8% 100.0% 94.4% 99.4% 99.8% 99.6% 99.2%

Age (Median) 37 43 46 48 49 38 42 46 48 48

Professional & Technical 2.1% 3.1% 2.9% 7.0% 7.6% 1.7% 4.3% 9.0% 8.6% 3.3%

Farming 22.4% 61.8% 68.5% 55.9% 30.3% 39.1% 69.5% 68.6% 70.6% 76.9%

Clerical & Managerial 4.4% 7.7% 11.8% 19.7% 35.4% 3.0% 6.8% 11.4% 12.7% 14.0%

Sales 1.6% 0.8% 0.8% 0.4% 2.2% 1.0% 0.7% 0.7% 0.2% 0.0%

Craftsmen 21.7% 12.4% 6.2% 4.9% 6.2% 16.3% 7.7% 3.0% 1.8% 1.7%

Operatives & Kindred workers 11.0% 5.0% 2.6% 3.6% 3.7% 6.4% 2.2% 0.8% 0.4% 0.0%

Service workers 2.4% 0.5% 0.2% 0.6% 0.0% 2.9% 0.9% 1.0% 0.4% 0.0%

Laborers 23.4% 2.8% 1.1% 0.8% 0.8% 18.0% 1.2% 0.2% 0.2% 0.0%

Non-occupational 11.0% 6.0% 6.0% 7.0% 13.8% 11.7% 6.8% 5.3% 4.9% 4.1%

Sources and notes: The data are from the Integrated Public Use Microdata Series (IPUMS) 1-in-100 random sample of the Census ( Ruggles et al., 2015 ). The North

includes states in the Northeast and North Central Census division, while the South includes states in the South Atlantic and South Central Census divisions.

Table 2

1870 Characteristics of Northerners and Southerners, by percentile.

North South

Below 55th 55th 90th 95th 99th Below 55th 55th 90th 95th 99th

Number of observations 25,261 15,992 2429 1810 492 11,099 7718 1049 833 217

Real property wealth (Median, $) 0 2400 8000 15,000 40,000 0 380 3000 7300 25,000

Personal property wealth (Median, $) 100 650 2000 3500 20,000 0 300 1000 2000 6442

Total property wealth (Median, $) 175 3100 10,500 19,000 60,000 0 725 4152 9900 31,333

Real as Pct of total property wealth 34.4% 73.1% 75.9% 73.3% 63.8% 8.7% 45.6% 69.4% 73.6% 72.4%

Male 88.1% 92.7% 94.9% 94.4% 92.3% 79.6% 89.1% 91.9% 90.6% 90.8%

Rural resident 60.6% 79.6% 79.7% 67.0% 39.2% 85.2% 90.7% 85.3% 83.9% 67.7%

Foreign born 40.8% 28.6% 19.3% 17.2% 17.3% 6.5% 7.5% 12.1% 10.3% 11.5%

Living outside birthstate 67.9% 62.5% 55.8% 51.1% 51.4% 39.3% 46.5% 43.9% 40.8% 47.9%

White 97.1% 99.6% 99.9% 99.9% 99.8% 40.9% 89.8% 99.3% 99.5% 99.5%

Age (Median) 39 45 48 49 50 40 42 46 48 50

Professional & Technical 2.1% 2.5% 3.7% 6.1% 7.3% 1.0% 3.0% 6.5% 8.2% 8.8%

Farming 20.5% 56.5% 62.2% 50.6% 17.9% 20.3% 62.6% 61.8% 56.1% 48.8%

Clerical & Managerial 5.1% 8.4% 14.0% 21.7% 43.7% 1.6% 4.3% 13.3% 18.0% 24.9%

Sales 1.8% 1.3% 1.2% 1.4% 2.6% 0.6% 0.6% 0.5% 0.6% 0.5%

Craftsmen 18.6% 12.4% 6.1% 5.0% 5.1% 7.3% 7.9% 5.5% 5.0% 4.1%

Operatives & Kindred workers 14.4% 5.8% 2.6% 3.1% 3.0% 4.0% 3.1% 2.0% 1.0% 1.4%

Service workers 2.2% 0.6% 0.4% 0.3% 0.4% 3.8% 0.9% 0.6% 0.5% 0.0%

Laborers 23.5% 4.1% 1.3% 0.9% 0.6% 45.9% 8.0% 0.9% 0.5% 0.0%

Non-occupational 11.8% 8.3% 8.4% 10.8% 19.3% 15.5% 9.6% 9.1% 10.2% 11.5%

Sources and notes: See Table 1 .

shows characteristics of the bottom 55% of wealth holders. We selected this cut-off because the bottom 55% of household heads 

reported no real or personal property ownership in 1870. The subsequent columns show characteristics for higher wealth groups. 

The 1860 data illustrate in striking detail the enormous fortunes that the slave system permitted the wealthiest southerners to 

accumulate. The median wealth reported by those in the top 1% of the southern wealth distribution in 1860 was a staggering $122,250, 

more than three times the median wealth of the top 1% of northerners. 10 Indeed, the median wealth of the richest northerners was 

comparable to the median for those between the 95th and 99th percentiles in the South. In an economy that was still predominantly 

rural and agricultural, slavery eliminated the labor constraints that limited the size of northern farms and allowed for a much greater 

concentration of wealth ( Wright 1970, 1978; Ransom 1989 ). As Williamson and Cain (2011) put it, “The total estate for those in the 

upper tail of the [wealth] distribution was enormous. It should be emphasized, however, that this is not a small elite; as a group, 

10 Comparing monetary values across time is complicated. Perhaps the best metric by which to evaluate this figure is as a share of GDP. Using this criterion, $122,250

in 1860 is equivalent to $49.3 million in 2016 ( Williamson, 2017 ).
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Table 1 

1860 Characteristics of Northerners and Southerners, by percentile. 

North South 

Below 55th 55th 90th 95th 99th Below 55th 55th 90th 95th 99th 

Number of observations 18,764 12,379 1782 1378 356 6631 4221 599 487 121 

Real property wealth (Median, $) 0 1600 6000 10,000 27,860 0 1500 6250 12,800 50,000 

Personal property wealth (Median, $) 100 500 1205 2612 10,812 100 1200 11,305 25,000 70,000 

Total property wealth (Median, $) 100 2200 7327 13,000 40,000 150 3100 17,800 38,000 122,250 

Real as Pct of total property wealth 28.4% 71.6% 76.3% 71.9% 67.6% 23.4% 52.1% 40.5% 38.0% 44.9% 

Male 89.2% 93.9% 94.9% 94.2% 93.3% 84.7% 89.9% 90.8% 90.1% 94.2% 

Rural resident 65.1% 84.7% 85.6% 76.2% 53.4% 82.1% 92.2% 90.3% 88.9% 85.1% 

Foreign born 41.4% 20.2% 11.3% 10.7% 16.3% 14.3% 6.0% 4.8% 3.7% 5.8% 

Living outside birthstate 68.5% 58.6% 48.8% 50.6% 55.9% 48.7% 49.8% 45.2% 50.5% 50.4% 

White 98.2% 99.7% 99.9% 99.8% 100.0% 94.4% 99.4% 99.8% 99.6% 99.2% 

Age (Median) 37 43 46 48 49 38 42 46 48 48 

Professional & Technical 2.1% 3.1% 2.9% 7.0% 7.6% 1.7% 4.3% 9.0% 8.6% 3.3% 

Farming 22.4% 61.8% 68.5% 55.9% 30.3% 39.1% 69.5% 68.6% 70.6% 76.9% 

Clerical & Managerial 4.4% 7.7% 11.8% 19.7% 35.4% 3.0% 6.8% 11.4% 12.7% 14.0% 

Sales 1.6% 0.8% 0.8% 0.4% 2.2% 1.0% 0.7% 0.7% 0.2% 0.0% 

Craftsmen 21.7% 12.4% 6.2% 4.9% 6.2% 16.3% 7.7% 3.0% 1.8% 1.7% 

Operatives & Kindred workers 11.0% 5.0% 2.6% 3.6% 3.7% 6.4% 2.2% 0.8% 0.4% 0.0% 

Service workers 2.4% 0.5% 0.2% 0.6% 0.0% 2.9% 0.9% 1.0% 0.4% 0.0% 

Laborers 23.4% 2.8% 1.1% 0.8% 0.8% 18.0% 1.2% 0.2% 0.2% 0.0% 

Non-occupational 11.0% 6.0% 6.0% 7.0% 13.8% 11.7% 6.8% 5.3% 4.9% 4.1% 

Sources and notes: The data are from the Integrated Public Use Microdata Series (IPUMS) 1-in-100 random sample of the Census ( Ruggles et al., 2015 ). The North 

includes states in the Northeast and North Central Census division, while the South includes states in the South Atlantic and South Central Census divisions. 

Table 2 

1870 Characteristics of Northerners and Southerners, by percentile. 

North South 

Below 55th 55th 90th 95th 99th Below 55th 55th 90th 95th 99th 

Number of observations 25,261 15,992 2429 1810 492 11,099 7718 1049 833 217 

Real property wealth (Median, $) 0 2400 8000 15,000 40,000 0 380 3000 7300 25,000 

Personal property wealth (Median, $) 100 650 2000 3500 20,000 0 300 1000 2000 6442 

Total property wealth (Median, $) 175 3100 10,500 19,000 60,000 0 725 4152 9900 31,333 

Real as Pct of total property wealth 34.4% 73.1% 75.9% 73.3% 63.8% 8.7% 45.6% 69.4% 73.6% 72.4% 

Male 88.1% 92.7% 94.9% 94.4% 92.3% 79.6% 89.1% 91.9% 90.6% 90.8% 

Rural resident 60.6% 79.6% 79.7% 67.0% 39.2% 85.2% 90.7% 85.3% 83.9% 67.7% 

Foreign born 40.8% 28.6% 19.3% 17.2% 17.3% 6.5% 7.5% 12.1% 10.3% 11.5% 

Living outside birthstate 67.9% 62.5% 55.8% 51.1% 51.4% 39.3% 46.5% 43.9% 40.8% 47.9% 

White 97.1% 99.6% 99.9% 99.9% 99.8% 40.9% 89.8% 99.3% 99.5% 99.5% 

Age (Median) 39 45 48 49 50 40 42 46 48 50 

Professional & Technical 2.1% 2.5% 3.7% 6.1% 7.3% 1.0% 3.0% 6.5% 8.2% 8.8% 

Farming 20.5% 56.5% 62.2% 50.6% 17.9% 20.3% 62.6% 61.8% 56.1% 48.8% 

Clerical & Managerial 5.1% 8.4% 14.0% 21.7% 43.7% 1.6% 4.3% 13.3% 18.0% 24.9% 

Sales 1.8% 1.3% 1.2% 1.4% 2.6% 0.6% 0.6% 0.5% 0.6% 0.5% 

Craftsmen 18.6% 12.4% 6.1% 5.0% 5.1% 7.3% 7.9% 5.5% 5.0% 4.1% 

Operatives & Kindred workers 14.4% 5.8% 2.6% 3.1% 3.0% 4.0% 3.1% 2.0% 1.0% 1.4% 

Service workers 2.2% 0.6% 0.4% 0.3% 0.4% 3.8% 0.9% 0.6% 0.5% 0.0% 

Laborers 23.5% 4.1% 1.3% 0.9% 0.6% 45.9% 8.0% 0.9% 0.5% 0.0% 

Non-occupational 11.8% 8.3% 8.4% 10.8% 19.3% 15.5% 9.6% 9.1% 10.2% 11.5% 

Sources and notes: See Table 1 . 

shows characteristics of the bottom 55% of wealth holders. We selected this cut-off because the bottom 55% of household heads 

reported no real or personal property ownership in 1870. The subsequent columns show characteristics for higher wealth groups. 

The 1860 data illustrate in striking detail the enormous fortunes that the slave system permitted the wealthiest southerners to 

accumulate. The median wealth reported by those in the top 1% of the southern wealth distribution in 1860 was a staggering $122,250, 

more than three times the median wealth of the top 1% of northerners. 10 Indeed, the median wealth of the richest northerners was 

comparable to the median for those between the 95th and 99th percentiles in the South. In an economy that was still predominantly 

rural and agricultural, slavery eliminated the labor constraints that limited the size of northern farms and allowed for a much greater 

concentration of wealth ( Wright 1970, 1978; Ransom 1989 ). As Williamson and Cain (2011) put it, “The total estate for those in the 

upper tail of the [wealth] distribution was enormous. It should be emphasized, however, that this is not a small elite; as a group, 

10 Comparing monetary values across time is complicated. Perhaps the best metric by which to evaluate this figure is as a share of GDP. Using this criterion, $122,250 

in 1860 is equivalent to $49.3 million in 2016 ( Williamson, 2017 ). 
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Fig. 1. Robustness checks for transition matrix.

were higher in the South (34.7% of top wealth holders in 1870 had changed county of residence) than in the North (only 20.3% had 

moved). 

In Table 6 we examine differences in wealth mobility of movers and non-movers separately. The top panel of the table reports 

regional wealth transition data comparable to Table 4 , but calculated only for those who changed county of residence during the 

decade. The bottom panel repeats this information for those who remained in their 1860 county of residence. In both regions, movers 

were less likely to persist among the top wealth holders. Correspondingly, there was a much greater likelihood that geographic 

mobility was combined with upward wealth mobility. In both regions, close to 60% of “movers ” in the top 5% of wealth holders in 
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The Postwar Southern Elite

So wealth inequality may still have been large in South
after the war

However, the Civil War did create a fair amount of
churn in terms of who the elites were, at least
temporarily

Clearly, the Civil War was also going to have a huge
impact on black outcomes as well

To think about the mobility rates and inequality faced
by the black population after the Civil War, we’ll start
with Sacerdote (2005)
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Slavery and Black Mobility

Sacerdote is going to use parent’s (and grandparent’s)
birth state and year to determine slave status

Basically, he is constructing an indicator for whether the
mother was born in the south (Si )

The basic idea is to compare the outcomes of children
of slaves to those of children of free blacks using the
following three approaches:

Yi = α + βSi (1)

Yi = α + βSi + θregion (2)

Yi = α + β0Blacki + β1Blacki · Si + β2Si + θregion (3)
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Slavery and Black Mobility

 SLAVERY AND THE INTERGENERATIONAL TRANSMISSION OF HUMAN CAPITAL 225

 Figure 3. - Literacy Rates by Birth Cohort for Free Blacks and Slaves and Their Children and Grandchildren

 This figure is intended to show the literacy gap between free and slave blacks before 1865 and how that gap eroded over time and across two generations. Means are taken by generation, by 10-year cohort.
 Notes: Data are from 1880 and 1920 Census IPUMS. Slave status of self, mothers, and grandmothers is imputed from birth year and place of birth. Mother and mother's mother are used to assign slave status

 of parents or grandparents. Literacy rates in the first generation are calculated from the 1880 data, and the next two generations are taken from the 1920 data. Data from cohorts from 1865 on are taken from the
 1920 Census. This switch partially explains the jumps in the graphs. Literacy is measured for persons aged 10 or older.

 "own time." We know from Phillips (1997) and Gould
 (1998) that many of the free blacks in the South lived in
 Baltimore, New Orleans, and Charleston and the other
 major cities. I could further improve my approximation
 by dropping blacks in these cities.

 For the children born one generation after slavery, my
 right-hand side variable of interest is the mother's slavery
 status. This is easily obtained for the majority of children,
 because both own place of birth and mother's place of birth
 are collected for each person. In other words, for a given
 household, the place of birth for the female householder
 would be noted once for her own record and once again for
 every child she has in that household. For the children born
 two generations after slavery, I use the mother's mother's
 place of birth to obtain the child's grandmother's slavery
 status. I obtain this from the record for the mother in the

 household, so the grandmother need not actually be present.
 There is one additional condition needed to determine

 grandmother's slavery status for children in 1920 house-
 holds: I limit the sample to households in which the mothers
 were born after 1865 but before 1885. This generates a
 sample of households in which the mothers were all born
 after Emancipation, but the mother's mother is almost
 surely born prior to Emancipation.26

 If free blacks in the South were primarily manumitted
 slaves, who were the free blacks in the North? Work by
 McManus (1966), Hodges (1997), Zilversmit (1967),
 and other historians suggests that many of the blacks
 in the antebellum North were the descendants of colonial-

 era slaves. My examination of the 100% sample of the
 1880 Census supports this claim. In Appendix Table II
 of Sacerdote (2002), I list the birthplace of the mother of
 the female householder (that is, the 1880 children's
 maternal grandmother) for free black households in New
 York and New England. Fully 36% of the mothers in
 my sample had mothers born in New York and 16%
 had mothers born in Connecticut. This does not demon-

 strate that free black families have northern roots that

 extend back to the American Revolution, but it does show
 that the vast majority are not recent migrants to the
 region.

 The origin of northern blacks is important for the inter-
 pretation of my results. In essence I am comparing the
 descendants of slaves from a distant era to the descendants

 of slaves from a more recent era.

 26 One might be worried about measurement error in determining slave
 status. I am relying on individuals in the Census to accurately report their
 own place (for example, state) of birth and in some cases their mother's
 state of birth. I have no reason to suspect that people in 1880, 1920, or
 2003 had unusual difficulty in knowing where they were born or where
 their mother was born. On the contrary, this is probably one survey

 variable that is recorded with a high degree of accuracy. Within families
 and within regions, the patterns of reported state of birth (and the implied
 migration patterns) seem plausible. For example, the majority of people
 live in the state in which they were born, and reported migrants are highly
 likely to have migrated from a neighboring state. Most children are
 reported as having been born in the same state as their siblings, and infants
 are almost always reported as having been born in the state in which the
 Census record was collected.
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Slavery and Black Mobility

 226 THE REVIEW OF ECONOMICS AND STATISTICS

 Figure 4. - Literacy Rates by Birth Cohort for Whites and Blacks Born Inside and Outside the South

 This figure shows average literacy by birth cohort, race, and region of birth (South and non-South). Means are taken by generation, by 10-year cohort.
 Notes: Data are from 1880 and 1920 Census IPUMS. Data from cohorts from 186S on are taken from the 1920 Census. Literacy is measured for persons aged 10 or older.

 IV. Results

 Figure 3 shows average literacy rates by 10-year birth
 cohort for slaves and their descendants and for free blacks
 and their descendants.

 Unsurprisingly, there is a huge literacy gap between
 blacks born as slaves and blacks born free. Free blacks

 born in 1850-1860 have approximately a 65% literacy
 rate as measured in the 1880 Census. Blacks born into

 slavery during 1850-1860 have approximately a 22%
 literacy rate. The latter rate appears to be vastly over-
 stated, given that slaves had very limited opportunities
 for education under the plantation system. It is certainly
 conceivable that some former slaves learned to read as

 adults after emancipation. Indeed, the literacy rate among
 the 1850-1860 birth cohort of former slaves as measured

 in the 1870 Census is a modestly lower 17%. This is
 consistent with the idea of blacks learning to read after
 Emancipation. But another likely explanation is that
 respondents to the 1880 Census had some tendency to
 overstate their own degree of literacy.

 Looking at the first generation born after slavery, children of
 former slaves and children of free blacks born before 1865, we

 find that both have a huge gain in literacy. There is a fair
 amount of upward convergence in which the children of slaves
 begin to achieve literacy rates closer to rates for children of free
 blacks. This is consistent with Collins and Margo (2003, pp.
 8-9), who show that the upward trend in black literacy has a
 large structural break for cohorts born after 1870 and that
 Southern-born blacks had larger percentage point gains in
 literacy than non-Southern-born blacks. By the third genera-
 tion, the grandchildren of free blacks have literacy rates ap-

 proaching 100% and the grandchildren of free blacks have
 further narrowed the gap.

 Figure 4 shows literacy rates by birth cohort, race, and
 place of birth (South versus non-South). There is a
 negative effect on literacy from being black, and a
 negative effect from being born in the South. But the
 interaction effect of being black and in the South is much
 bigger than the black or the South effect alone. By the
 1895 birth cohort (1890-1900), all whites and blacks
 born outside the South have literacy rates approaching
 100%. Blacks born in the South during 1890-1900 have
 approximately an 82% literacy rate.

 Figure 5 shows occupational income scores for free
 blacks and their progeny and for former slaves and their
 progeny. There appears to be roughly a 3-5 point gap
 between the two groups that does not close over time.
 However, once I control for current region (as in the next
 section), this gap is not statistically significant, even for the
 first generation.27

 Figure 6 shows occupational income scores by birth
 cohort, race, and born in South (0-1). The rank ordering
 from highest to lowest is non-Southern-born whites,
 Southern-born whites, non-Southern-born blacks, and
 Southern-born blacks. This pattern appears to persist across
 the sample period and does not show much convergence or
 divergence. (Recall that the income score does not allow
 incomes to vary within an occupation over time.)

 27 Controlling for current region, there is never a gap between free blacks
 and slaves in occupational income score. Hence it doesn't make much
 sense to think about convergence along this measure.
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Slavery and Black Mobility

 228 THE REVIEW OF ECONOMICS AND STATISTICS

 Table 2. - Effect of Own Slave Status and Mother's or Grandmother's Slave Status on Literacy

 (1) (4)
 No Controls (2) (3) Mean Literacy (5)

 (Raw Difference Using Movers Using Whites to for Slaves and N (Slaves,
 between Slaves (Controls for Region Estimate Effect Their Progeny Free Blacks,

 Effect of and Free Blacks) and Year of Birth) of "Born South" (S.D.) Whites)

 Own slavery status
 (householders in 1880):

 All female HH or spouses of HH - .466 - .259 - .302 . 1 93 8,622
 (.023) (.030) (.019) (.395) 317

 48,745
 All male HH -.466 -.207 -.334 .237 7,352

 (.028) (.035) (.021) (.425) 232
 43,520

 Mother's slavery status -.548 -.100 -.290 .339 7,237
 (children in 1880) (.028) (.037) (.027) (.474) 205

 34,752
 Mother's slavery status -.584 -.082 -.299 .337 7,189

 (children in 1880)a (.027) (.042) (.028) (.473) 140
 29,447

 Mother's slavery status -.275 -.099 -.187 .656 13,694
 (householders in 1920) (.013) (.015) (.014) (.475) 495

 98,495
 Grandmother's slavery status -.155 -.030 -.131 .831 13,509
 (children in 1920) (.010) (.011) (.010) (.375) 276

 84,727
 Grandmother's slavery status -.163 -.031 -.140 .837 9,137
 (children in 1920)a (.006) (.017) (.008) (.370) 59

 47,031

 a Families without intermarriage between slaves and free.
 This table shows OLS estimates of the effect of being born into slavery (or having an ancestor born into slavery) on literacy. Column ( I ) shows the raw difference in literacy between slaves (and their progeny)

 and free blacks (and their progeny). Column (2) estimates the difference in literacy between the two groups within the current region. This estimate is identified from slave families that move out of the South and
 free families that move into the South, where South is defined as the former slave states. Column (3) adds the white population to the sample and estimates the effect of slavery as the interaction effect of being
 black and born in the South, over and above the effect of being born in the South for whites. Column (4) shows means and standard deviations of the dependent variable for the slaves and their progeny, and column
 (5) shows sample sizes for slaves (or progeny), free blacks (or progeny), and whites. The samples are from the 1880 and 1920 Censuses.

 compares slaves and free blacks, or the children of the two
 groups, or the grandchildren of the two groups. Column (1)
 shows the raw difference in literacy rates between slaves
 (and their progeny) and free blacks (and their progeny).
 Column (2) adds dummies for current region (and year of
 birth), thereby identifying the effect using families who
 move. Column (3) includes whites in the regression and
 estimates the effects of slavery as the interaction effect of
 being black and born in the South before 1865. Column (4)
 shows the mean and standard deviation of the dependent
 variable for the slaves and their descendants, and column (5)
 shows the sample sizes.

 The first two rows of table 2 are for householders in the

 1880 1% sample.28 Rows (1) and (2) show the raw (uncon-
 trolled) effect of slave status on literacy for men and
 women. Slave status is associated with roughly a 47%
 decrease in the probability of being literate for both men and
 women. For women (men) this effect drops to -26%
 (-21%) when I include dummies for current region and
 birth year as in column (2). The standard errors on these
 point estimates are 0.03 and 0.035. Almost all of this
 decrease in the coefficient is attributable to the inclusion of

 the region dummies. Again, we would expect the region

 dummies to have this huge effect because the Northern and
 Southern labor markets and schools were so different.

 In column (3), I include the whites in the sample and
 effectively use the whites to estimate the baseline effect of
 "born South" on literacy. The effect of slavery reported in
 the table is simply the interaction of black and "born South."
 For female householders in 1880, slave status reduces the
 probability of literacy by 30%. This likely overstates the
 true direct effect of slavery, because in reality emancipated
 blacks in the South faced worse opportunities than Southern
 whites, beyond the direct effects of slavery. The estimate of
 26% based on movers probably understates the effect of
 slavery on literacy if blacks who moved out of the South
 had on average higher ability and human capital.

 The whole sample of male and female householders in
 1880 contains only 549 free blacks. This is basically an
 issue of precision of the estimates, and the standard errors in
 the tables reflect this small sample. Increasing the sample
 sizes would shrink the standard errors, but it seems unlikely
 that a larger sample would change my conclusion of con-
 vergence in outcomes among descendants of slaves and free
 blacks.

 The next row of table 2 shows analogous regressions for
 the children of these same householders in 1880. The

 children here are aged 10-15; I limit the sample to children
 born after 1865, and literacy is only measured for persons

 28 1 use the term "householder" to refer to the head of household and his
 or her spouse if any. The sample is limited to householders born before
 1865.
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Slavery and Black Mobility

 SLAVERY AND THE INTERGENERATIONAL TRANSMISSION OF HUMAN CAPITAL 227

 Figure 5. - Occupational Income Scores for Former Slaves and Free Blacks and Their Children and Grandchildren

 This figure shows average occupational income scores by birth cohort for free black men and former male slaves and their sons and grandsons. The occupational income score is calculated by IPUMS as the median
 annual income by occupation in 1950 and is reported in hundreds of 1950 dollars. Data for the later two generations come from the 1920 Census. The 1895 and 1905 cohorts have lower scores primarily because
 younger people are more likely to work in lower-wage occupations.

 Results are presented in tables 2 through 4. I estimate
 the effects of slavery on outcomes (literacy, in-school
 status, months in school, years of schooling, occupational
 income score, and manual occupation) in the three ways
 described above.

 A. Effects on Literacy

 Table 2 examines the difference in literacy rates between
 former slaves and free blacks and the descendants of

 each group. The table is organized as follows: Each row

 Figure 6. - Occupational Scores for Whites and Blacks by Birth Cohort and Born in South

 The figure shows average occupational score by birth cohort, race, and born in South. The occupational income score is calculated by IPUMS as the median annual income by occupation in 1950 and is reported
 in hundreds of 1950 dollars. Data for the later two generations come from the 1920 Census. The 1895 and 1905 cohorts have lower scores primarily because younger people are more likely to work in lower- wage
 occupations.
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Slavery and Black Mobility

 SLAVERY AND THE INTERGENERATIONAL TRANSMISSION OF HUMAN CAPITAL 227

 Figure 5. - Occupational Income Scores for Former Slaves and Free Blacks and Their Children and Grandchildren

 This figure shows average occupational income scores by birth cohort for free black men and former male slaves and their sons and grandsons. The occupational income score is calculated by IPUMS as the median
 annual income by occupation in 1950 and is reported in hundreds of 1950 dollars. Data for the later two generations come from the 1920 Census. The 1895 and 1905 cohorts have lower scores primarily because
 younger people are more likely to work in lower-wage occupations.

 Results are presented in tables 2 through 4. I estimate
 the effects of slavery on outcomes (literacy, in-school
 status, months in school, years of schooling, occupational
 income score, and manual occupation) in the three ways
 described above.

 A. Effects on Literacy

 Table 2 examines the difference in literacy rates between
 former slaves and free blacks and the descendants of

 each group. The table is organized as follows: Each row

 Figure 6. - Occupational Scores for Whites and Blacks by Birth Cohort and Born in South

 The figure shows average occupational score by birth cohort, race, and born in South. The occupational income score is calculated by IPUMS as the median annual income by occupation in 1950 and is reported
 in hundreds of 1950 dollars. Data for the later two generations come from the 1920 Census. The 1895 and 1905 cohorts have lower scores primarily because younger people are more likely to work in lower- wage
 occupations.
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Slavery and Black Mobility

 230 THE REVIEW OF ECONOMICS AND STATISTICS

 Table 4. - Effect of Self or Mother Born Slave on Occupational Income Score and Probability of Being a Manual Laborer

 (1) (2) (4)
 No Controls Using Movers (3) Mean Outcome (5)

 (Raw Difference (Controls for Region Using Whites to for Slaves and N [Slaves,
 between Slaves and Year of Estimate Effect Their Progeny Free Blacks,

 Effect of and Free Blacks) Birth) of "Born South" (S.D.) Whites]

 Own slavery status on income score -2.867 .133 1.062 15.300 7,218
 (male householders in 1880 IPUMS) (.361) (.447) (.705) (5.316) 227

 42,507
 Own slavery status on income score .566 17.954 2,170
 (male householders in 1880, 100% New England) (.191) (6.537) 2,982

 Own slavery status on income score -.497 15.967 1,709
 (male householders in 1880, 100% New York) (.217) (6.984) 2,616

 Father's slavery status on income score -4.46 -.768 -0.385 17.119 5,936
 (male householders in 1920, IPUMS) (.509) (.619) (0.731) (6.517) 172

 43,960
 Own slavery status on manual status 0.154) 0.028 0.072 0.973 7,200
 (male householders in 1880, IPUMS) (0.012) (0.015) (0.023) (.164) 226

 41,776
 Own slavery status on manual status .003 .961 2,050
 (male householders in 1880, 100% New England) (.006) (.193) 2,742

 Own slavery status on manual status -.013 .952 1,670
 (male householders in 1880, 100% New York) (.006) (.214) 2,605

 Father's slavery status on manual status .156 .063 0.074 .931 5,896
 (male householders in 1920, IPUMS) (.021) (.034) (0.027) (.253) 172

 43,505

 This table compares occupational outcomes for black male heads of household who were former slaves (or whose mothers were former slaves) with outcomes for black male heads of household born free (or
 with mothers born free). "Effects" of slave status are calculated by using an OLS regression of the outcomes on former slave status.
 Notes: Samples include all black male heads of household. In the 1920 sample, the householders are aged 35-55 in 1920 (that is, born 1865-1885), which makes them old enough to have parents who were born

 as slaves, but young enough to be born after 1865. In the 1880 sample, the householders are all born before 1865.
 Former slave status is imputed from year and state of birth. Those blacks born in one of the 16 slave states prior to 1865 are coded as former slaves. (The count of 16 states includes West Virginia.) For the 1920

 data, if the householder's mother was born in one of 16 slave states, the mothers are coded as former slaves. Four regional dummies are coded so that the South dummy is really a slave-states dummy. Missouri
 is coded as South, and Washington, DC, is not.
 The occupational income score is the median 1950 annual income in hundreds of dollars for a given occupation. Manual versus nonmanual status is designated by the author based on job title.

 current region, the effect of slavery status on literacy dis-
 appears almost completely by the second generation after
 emancipation. Using any of the three procedures to estimate
 the effects of slavery, I obtain qualitatively the same con-
 clusion, namely that the children of slaves and free blacks
 converged toward one another on literacy status.
 These point estimates do not change when I limit the sample

 to grandchildren whose families contain no intermarriage
 between slaves and free blacks (row 7). Specifically, I limit
 the sample to children for whom all four grandparents were
 slaves or all four grandparents were free. The fact that the
 point estimates are not affected by the presence of intermar-
 riage suggests that intermarriage does not explain the con-
 vergence in literacy that I observe. However, I obtain the
 opposite conclusion when I examine the relationship be-
 tween intermarriage and in-school status.
 Because literacy rates are approaching 100% for whites

 and free blacks, I also consider three other measures of
 schooling and human capital.

 B. Effects on Schooling

 In addition to effects of slave status on literacy, I am also
 interested in examining effects on schooling. Unfortunately,

 prior to 1940 the Census did not collect years of schooling.
 But we can examine whether or not children in the house-

 hold were enrolled in school during the past year. As
 mentioned above, I create a binary variable for enrollment
 and measure this for all children aged 7-18. Table 3 exam-
 ines the effect of mother's slave status on child's school

 enrollment. The sample in the first two rows consists of
 black children aged 7-15 in 1880 households, where the
 upper age limit of 15 is imposed to limit the sample to
 children born after the Civil War.

 Without controls (that is, using the difference in
 means), children of former slaves are 36% less likely to
 be enrolled in school. Controlling for current region,
 children of former slaves are 8% less likely to be enrolled
 in school. The second row shows that these estimates are

 basically the same if I consider only children whose
 mother and father have the same slave status (no inter-
 marriage).

 The third and fourth rows use the 1920 data to look at the

 effect of maternal grandmother's slavery status on grand-
 child's probability of being enrolled. Grandchildren of
 slaves are 9% less likely to be enrolled than grandchildren
 of free blacks. But, controlling for current region, this effect
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Announcements

Research projects!!

For next week and after classes end, I’m happy to
schedule individual times to meet

Next Friday, we’ll use the class period as a work session
for your projects, I can show you things on Stata, help
with data, etc.
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Institutions and Inequality Emerging from the Civil War

Laborers under convict leasing provisions of Black Codes
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Institutions and Inequality Emerging from the Civil War

All persons born or naturalized in the United
States, and subject to the jurisdiction thereof, are
citizens of the United States and of the State
wherein they reside. No State shall make or
enforce any law which shall abridge the privileges
or immunities of citizens of the United States; nor
shall any State deprive any person of life, liberty, or
property, without due process of law; nor deny to
any person within its jurisdiction the equal
protection of the laws. – Fourteenth Amendment,
Section 1 (1868)
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Institutions and Inequality Emerging from the Civil War

Section 1. The right of citizens of the United
States to vote shall not be denied or abridged by
the United States or by any State on account of
race, color, or previous condition of servitude. –
Fifteenth Amendment, Section 1 (1870)
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Reconstruction

Reconstruction is a fascinating period

The enfranchisement of black individuals created the
potential for new legislation aimed at promoting greater
equality of opportunity

To see this in action, let’s look at a working paper by
Logan, “Do Black Politicians Matter?”

Logan is going to see how black politicians impacted
local taxation and public spending patterns

These are the key levers for promoting equality of
opportunity through government actions
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Reconstruction

Figure 1: Spatial Distribution of Black Officials During Reconstruction. Source: Foner (1996)

Table 1: Summary Statistics for Black Officials During Reconstruction

Variable N Mean Std. Dev.

Entered Office 1331 1869.016 2.677765
Left Office 1331 1873.63 5.650746
Birth Year 1096 1832.479 11.56974
Death Year 366 1893.825 17.96578
Literate 1331 0.642957 0.479295

Victim of Violence 1331 0.104603 0.306147
Born a Slave 1331 0.288703 0.453318
Property Owner  (>$100) 1331 0.233612 0.423276

Executive 1331 0.334728 0.47206
Legislative 1331 0.567643 0.495576
Judicial 1331 0.094142 0.292128

Note: Data come from Foner (1996) for each unique black
officeholder.  

41
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Reconstruction

Figure A1: Number of Free Blacks by County, 1860.
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Figure A2: Number of Black Politicians by Year of Entry to Office. Source: Foner (1996)
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Reconstruction

Table 7: Effects of Politicians by Branch of Government

Panel A: Judicial Officials
Dependent Variable: OLS -- 1870 County  First Stage Officials IV -- 1870 County 

Taxes Per Capita Per County Taxes Per Capita
Judicial Officials Per County 0.0659 3.494

(0.0608) (3.005)
 Free Blacks 1860 6.77e-05

(5.39e-05)
F-Statistic on Excluded Instrument 1.578
Panel B: Executive Officials
Dependent Variable: OLS -- 1870 County  First Stage Officials IV -- 1870 County 

Taxes Per Capita Per County Taxes Per Capita
Executive Officials Per County 0.123*** 1.006

(0.0233) (0.638)
Free Blacks 1860 0.000235*

(0.000139)
F-Statistic on Excluded Instrument 2.883
Panel C: Legislative Officials
Dependent Variable: OLS -- 1870 County  First Stage Officials IV -- 1870 County 

Taxes Per Capita Per County Taxes Per Capita
Legislative Officials Per County 0.139*** 0.283***

(0.0232) (0.109)
Free Blacks 1860 0.000837***

(0.000135)
F-Statistic on Excluded Instrument 38.204
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Note: N=825 in all regressions. 
Regressions include Republican vote share in 1868 Presidential Election, total value of farms, Logan-
Parman Segregation, Total population, percent black, manufacturing wages, value of manufacturing
output, number illiterate, rail access, water access, urban county, county wealth, state fixed effects.
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Reconstruction

Table 8: 1880 Taxes and Changes in Taxes 1870-1880

Panel A: 1880 Per capita County Taxes
Dependent Variable: OLS -- 1880 County  First Stage Officials IV -- 1880 County 

Taxes Per Capita Per County Taxes Per Capita
Black Officials Per County 0.0309*** -0.0902**

(0.0068) (0.0460)
Free Blacks 1860 0.0012***

(0.0002)
F-Statistic on Excluded Instrument 24.45
Panel B: Change in Per Capita Taxes, 1870-1880
Dependent Variable: OLS -- 1870-1880 County  First Stage Officials IV -- 1870-1880 County 

Taxes Per Capita Per County Taxes Per Capita
Black Officials Per County -0.0129*** -0.0629***

(0.0030) (0.0199)
Free Blacks 1860 0.0012***

(0.0002)
F-Statistic on Excluded Instrument 24.45
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Note: N=825 in all regressions. 
Regressions include Republican vote share in 1868 Presidential Election, total value of farms, Logan-
Parman Segregation, Total population, percent black, manufacturing wages, value of manufacturing
output, number illiterate, rail access, water access, urban county, county wealth, state fixed effects.
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Reconstruction

Table 11: Exposure to Black Officials and Education

Panel A:

Black Officials in County -0.0221*** -0.0217*** -0.0193*** -0.0198***
(0.00388) (0.00413) (0.00365) (0.00383)

Exposed to Schooling 0.183*** 0.184*** 0.396*** 0.388***
(0.0169) (0.0170) (0.00270) (0.00274)

Black Officials * Exposed to Schooling 0.0368*** 0.0361*** 0.0340*** 0.0334***
(0.00649) (0.00640) (0.00636) (0.00629)

Observations 48,376 48,376 48,376 48,376
R-squared 0.099 0.116 0.177 0.194

State Effects X X
Birth Cohort Effects X X

Percent Effect on Black Literacy Rate 6.85 6.72 6.33 6.22

Panel B : 

Black Officials in County 0.0380*** 0.0388*** 0.0387*** 0.0397***
(0.00376) (0.00403) (0.00363) (0.00399)

Exposed to Schooling -0.144*** -0.145*** 0.297*** 0.293***
(0.0150) (0.0151) (0.00259) (0.00259)

Black Officials * Exposed to Schooling -0.0269*** -0.0271*** -0.0276*** -0.0279***
(0.00709) (0.00710) (0.00702) (0.00703)

Observations 46,130 46,130 46,130 46,130
R-squared 0.050 0.064 0.091 0.105

State Effects X X
Birth Cohort Effects X X

Percent Effect on Literacy Rate Difference 7.66 7.72 7.86 7.95
Robust standard errors in parentheses, clustrered at birth cohort level.
*** p<0.01, ** p<0.05, * p<0.1
Regressions use 1920 complet count census.  Literacy is calculated by county-birth cohort for 
men born 1820-1870 in US South.  Black Politicians in County is dichotimous indicator for 
whether there were any black policymakers serving during Reconstruction.  Exposed to  
schooling is an indicator for all who would be aged 6-15 duirng the Reconstruction era 
(1865-1877). Literacy rate difference is calculated as white - black.  

Racial Difference in Literacy Rate

Black Literacy Rate
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From Reconstruction to Jim Crow

Plessy v. Ferguson, 1896
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From Reconstruction to Jim Crow

The white race deems itself to be the dominant
race in this country. And so it is in prestige, in
achievements, in education, in wealth and in
power. So, I doubt not, it will continue to be for
all time if it remains true to its great heritage and
holds fast to the principles of constitutional liberty.
But in view of the constitution, in the eye of the
law, there is in this country no superior, dominant,
ruling class of citizens. There is no caste here. Our
constitution is color-blind, and neither knows nor
tolerates classes among citizens...
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From Reconstruction to Jim Crow

...In respect of civil rights, all citizens are equal
before the law. The humblest is the peer of the
most powerful. The law regards man as man, and
takes no account of his surroundings or of his color
when his civil rights as guaranteed by the supreme
law of the land are involved. It is therefore to be
regretted that this high tribunal, the final expositor
of the fundamental law of the land, has reached
the conclusion that it is competent for a state to
regulate the enjoyment by citizens of their civil
rights solely upon the basis of race. – Justice John
Marshall Harlan’s dissent, Plessy v. Ferguson
(1896)
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Schooling Under Separate but Equal

With the rise of Jim Crow laws, we get the
disenfranchisement of black individuals

With the Plessy v. Ferguson ruling, we have the official
sanctioning of a ‘separate but equal’ doctrine

As you likely suspect, separate but equal was often
separate but unequal in practice

For an interesting take on this, let’s look at a working
paper by Baker, “Finding the Fat: The Relative Impact
of Budget Fluctuations on African-American Schools”
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Schooling Under Separate but Equal

Table 2: Mean County-Level School Expenditures by Race

1912
Black White Difference

Enrollment 1334 [994] 1842 [1176] -508 (145)
Enrollment rate (%) 62 [15] 81 [12] -18 (2)
Teachers’ salaries per pupil (¢) 232 [134] 802 [374] -569 (37)
Capital expenditures per pupil(¢) 6 [11] 108 [159] -102 (15)
Total expenditures per pupil (¢) 239 [137] 910 [476] -672 (47)
Number of counties 113 113

1917
Black White Difference

Enrollment 1622 [1152] 2153 [1235] -531 (157)
Enrollment rate (%) 76 [16] 86 [10] -10 (2)
Teachers’ salaries per pupil (¢) 204 [96] 828 [461] -624 (44)
Capital expenditures per pupil (¢) 11 [27] 91 [136] -80 (13)
Total expenditures per pupil (¢) 215 [107] 920 [546] -704 (52)
Number of counties 115 115

1922
Black White Difference

Enrollment 1518 [1071] 2412 [1544] -894 (167)
Enrollment rate (%) 78 [17] 90 [9] -12 (2)
Teachers’ salaries per pupil (¢) 385 [208] 1469 [673] -1083 (63)
Capital expenditures per pupil (¢) 25 [57] 451 [1110] -426 (99)
Total expenditures per pupil (¢) 410 [224] 1920 [1284] -1509 (116)
Number of counties 127 127

Notes: The columns labeled “Black” and “White” report means for the respective race with
standard deviations in brackets. The column labeled “Differences” reports differences in means
estimated from regressions and presents standard errors in parentheses. All monetary figures are
in nominal cents.
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Schooling Under Separate but Equal

Basic summary statistics reveal vast differences in
spending on black versus white pupils

Baker wants to explore what motivated school boards
to maintain this inequality (or what kept them from
spending absolutely nothing on black schools)

The problem is that school funds are a rather
endogenous thing

Baker is going to exploit Georgia’s reapportionment of
school funds as an exogenous shock to school budgets
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Schooling Under Separate but Equal

Figure 3: Percent Change in County-Level Appropriations around Census Years
−

50
−

25
0

25
50

P
er

ce
nt

 c
ha

ng
e 

in
 A

pp
ro

pr
ia

tio
ns

(a) 1912 to 1914
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(b) 1917 to 1919

−
50

−
25

0
25

50
P

er
ce

nt
 c

ha
ng

e 
in

 A
pp

ro
pr

ia
tio

ns

(c) 1922 to 1924

Note: Each new school census caused varied changes in appropriations from the State School Fund at the county level
in adjustment years. Each bar represents the percent change in appropriations received by a county as a result of the
relevant census update. Counties are rank ordered by percent change in appropriations in each adjustment year. Source:
Reports of the Georgia Department of Education, various years.
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Schooling Under Separate but Equal

Table 4: Distribution of Change in State Funds per Pupil

1912 to 1914 1917 to 1919 1922 to 1924

1st percentile -320 -9 -196
5th percentile -142 26 -133
10th percentile -112 49 -94
25th percentile -69 80 -57
50th percentile -38 115 -2
75th percentile -9 147 62
90th percentile 11 185 135
95th percentile 33 198 208
99th percentile 61 261 278

Mean change -51 115 9
Standard deviation of Δ 92 53 98
Number of counties 113 115 127

Notes: All figures are in nominal cents.

Table 5: Estimates of the Effect of Budget Shocks on School Revenues, 1912–1914

(1) (2) (3) (4)
Δ𝑅𝑒𝑐𝑒𝑖𝑝𝑡𝑠 𝑃𝑃 Δ𝑆𝑡𝑎𝑡𝑒 𝑃𝑃 Δ𝐿𝑜𝑐𝑎𝑙 𝑇𝑎𝑥 𝑃𝑃 Δ𝑇𝑢𝑖𝑡𝑖𝑜𝑛 𝑃𝑃

Δ𝐴𝑝𝑝𝑟𝑜𝑝 𝑃𝑃 1.329*** 1.045*** 0.085 0.046
(0.20) (0.08) (0.12) (0.05)

Δ𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡 0.030 -0.007 -0.008 -0.003
(0.03) (0.01) (0.02) (0.01)

Δ𝐿𝑜𝑐𝑎𝑙 𝑇𝑎𝑥 𝑃𝑃 -0.472*** -0.020 -0.483*** -0.003
(0.11) (0.04) (0.06) (0.03)

Δ𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝐵𝑙𝑎𝑐𝑘 -12.363* -1.823 -6.799 0.632
(7.07) (2.86) (4.19) (1.69)

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 58.955*** 2.917 42.160*** 0.932
(21.65) (8.76) (12.82) (5.17)

R-squared 0.450 0.650 0.342 0.010
Counties 118 118 118 118
Dependent Variable:

Mean -28.333 -56.950 17.863 -2.354
Std. Dev. 237.127 120.460 128.445 42.192

Notes: Standard errors are reported in parentheses. All monetary figures are nominal. ***
p<0.01, ** p<0.05, * p<0.1.
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Schooling Under Separate but Equal

Table 8: The Effect of Budget Shocks on Instructional Expenditures per Pupil by Race around the Census Years of 1913, 1918,
and 1923

All Losers Gainers

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Black White Difference Black White Difference Black White Difference

1912 to 1914

Δ𝐴𝑝𝑝𝑟𝑜𝑝 𝑃𝑃 0.0502 1.1487*** -1.0985*** -0.0043 1.4328*** -1.4371*** 0.1795 -0.3257 0.5052
(0.082) (0.216) (0.218) (0.112) (0.269) (0.268) (0.156) (0.476) (0.489)

R-squared 0.217 0.277 0.215 0.284 0.435 0.371 0.109 0.033 0.056
Counties 113 113 113 65 65 65 48 48 48

1917 to 1919

Δ𝐴𝑝𝑝𝑟𝑜𝑝 𝑃𝑃 0.0111 1.7610*** -1.7499*** 0.6236 2.5005 -1.8769 -0.0170 1.8396*** -1.8565***
(0.159) (0.429) (0.446) (0.881) (1.580) (1.660) (0.171) (0.478) (0.493)

R-squared 0.006 0.187 0.172 0.365 0.720 0.713 0.001 0.157 0.150
Counties 115 115 115 14 14 14 101 101 101

1922 to 1924

Δ𝐴𝑝𝑝𝑟𝑜𝑝 𝑃𝑃 0.4185*** 1.3642*** -0.9457** 0.4541*** 1.5515*** -1.0974** 0.0685 0.6431 -0.5746
(0.145) (0.448) (0.447) (0.162) (0.526) (0.521) (0.386) (0.982) (1.020)

R-squared 0.083 0.101 0.076 0.088 0.122 0.095 0.153 0.082 0.105
Counties 127 127 127 103 103 103 24 24 24

Notes: Standard errors are reported in parentheses. All monetary figures are nominal. “Losers” are counties whose appropriations from the
state decreased following the school census of 1913, while appropriations for “Gainers” increased. All specifications include controls for
lagged trends in enrollment, local tax revenues, and percentage of African-American children in the school-age population. *** p<0.01, **
p<0.05, * p<0.1.
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Rosenwald Schools

During the era of separate but equal, public provision of
schooling was failing to provide equal opportunity for
black students

Private philanthropy stepped up to counter this public
failure

Working with Booker T. Washington, Julius Rosenwald
created the Rosenwald Fund to establish high quality
rural schools for black students

These schools were funded through a system of
matching grants and made a remarkable impact

Let’s look at Aaronson and Mazumder (2011) “The
Impact of Rosenwald Schools on Black Achievement”
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Rosenwald Schools
impact of rosenwald schools on black achievement 823

Fig. 1.—Black-white gap in education by birth cohort versus timing of Rosenwald school
construction.

between Booker T. Washington, the principal of the Tuskegee Institute
in Alabama, and Chicago businessman and philanthropist Julius Rosen-
wald. The two men developed a matching grant program that, between
1913 and 1931, facilitated the construction of almost 5,000 schoolhouses
for southern rural black children. By the time the program ended, we
estimate that approximately 36 percent of southern rural blacks of
school age could have attended a Rosenwald school.

In addition to making schooling more accessible, the program rep-
resented a sea change in the quality of schools. The buildings were
constructed on the basis of modern designs that ensured adequate light-
ing, ventilation, and sanitation. Classrooms were equipped with books,
chairs, desks, blackboards, and other materials to ensure an adequate
learning environment. A number of other initiatives—including mini-
mum teacher salaries, newly built teacher homes, and training programs
often in concert with other philanthropic efforts like the Jeannes
Fund3—were introduced to recruit and prepare teachers. While histor-

schools. For historical descriptions of the Rosenwald Rural Schools Initiative, see McCor-
mick (1934), Embree (1936), Ascoli (2006), and Hoffschwelle (2006).

3 The Jeannes Fund, established in 1907, primarily funded supervisors who helped train
teachers in black rural and urban southern schools. The fact that Washington served on
the Jeannes Fund Board underscores the close link to the Rosenwald School Initiative.
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Rosenwald Schools

impact of rosenwald schools on black achievement 827

Fig. 2.—Number of Rosenwald schools: A, as of 1920; B, as of 1925

schools by county as of the 1919–20 school year, the first year in which
we know the complete spatial distribution of school buildings. Early
schools were primarily clustered in Alabama, as well as in parts of Lou-
isiana, Tennessee, Kentucky, North Carolina, and Virginia. Three final
states—Florida, Oklahoma, and Texas—were approved for funding in
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Rosenwald Schools

impact of rosenwald schools on black achievement 827

Fig. 2.—Number of Rosenwald schools: A, as of 1920; B, as of 1925

schools by county as of the 1919–20 school year, the first year in which
we know the complete spatial distribution of school buildings. Early
schools were primarily clustered in Alabama, as well as in parts of Lou-
isiana, Tennessee, Kentucky, North Carolina, and Virginia. Three final
states—Florida, Oklahoma, and Texas—were approved for funding in

This content downloaded from 68.106.155.147 on Fri, 12 Jan 2018 21:02:08 UTC
All use subject to http://about.jstor.org/terms

Distribution of Rosenwald Schools in 1925

J. Parman (College of William & Mary) American Mobility, Spring 2019 April 19, 2019 30 / 118



Rosenwald Schools

828 journal of political economy

Fig. 2.—(Continued) Number of Rosenwald schools: C, as of 1932; D, share of black
rural school-age children in Rosenwald schools as of 1932.

1920, boosting the final list of eligible states to the 14 shown in figure
2a.

Rosenwald school construction accelerated in the 1920s, growing by
18 percent per year. Figures 2b and c illustrate this expansion by reg-
istering the number of schools by county as of 1925 and 1932. When

This content downloaded from 68.106.155.147 on Fri, 12 Jan 2018 21:02:08 UTC
All use subject to http://about.jstor.org/terms

Distribution of Rosenwald Schools in 1932

J. Parman (College of William & Mary) American Mobility, Spring 2019 April 19, 2019 31 / 118



Rosenwald Schools

Aaronson and Mazumder are going to exploit the spatial
and temporal variation in the construction of Rosenwald
schools

They are going to estimate the following equation:

yibct = α + femalei + blacki + rurali + blacki · rurali+

γ0ROSEbct+γ1(blacki ·ROSEbct)+γ2(rurali ·ROSEbct)+

γ3(blacki · rurali ·ROSEbct) +βXibct + θstagei + yeart+

countyc + εibct

yibct is school attendance for individual i born in year b
living in county c in census year t
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Rosenwald Schools

TABLE 1
School Attendance Effects of Rosenwald School Presence in County

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

g0 .011 .014 .001 .010
[.007] [.006]** [.007] [.007]

g1 .024 .017 .034 .022
[.010]** [.008]** [.009]*** [.008]***

g2 �.013 �.012 .004 �.001
[.007]* [.006]** [.006] [.005]

g3 .067 .047 .055 .041
[.011]*** [.010]*** [.010]*** [.010]***

Differences (ROSE � No ROSE)

Black rural ( )g � g � g � g0 1 2 3 .089
[.007]***

.066
[.007]***

.094
[.007]***

.072
[.007]***

White rural ( )g � g0 2 �.002 .002 .005 .008
[.004] [.004] [.006] [.005]

Black urban ( )g � g0 1 .034 .031 .036 .032
[.008]*** [.008]*** [.009]*** [.009]***

White urban (g0) .011 .014 .001 .010
[.007] [.006]** [.007] [.007]

Difference in Difference

Black, rural-urban ( )g � g2 3 .054 .035 .059 .040
[.009]*** [.009]*** [.009]*** [.009]***

White, rural-urban (g2) �.013 �.012 .004 �.001
[.007]* [.006]** [.006] [.005]

Black-white rural ( )g � g1 3 .091 .065 .089 .063
[.006]*** [.006]*** [.006]*** [.006]***

Black-white urban (g1) .024 .017 .034 .022
[.010]** [.008]** [.009]*** [.008]***

Triple Difference

Black-white rural � black-
white urban (g3)

.067
[.011]***

.047
[.010]***

.055
[.010]***

.041
[.010]***

Controls N Y N Y
County fixed effects N N Y Y
N 650,167 650,167 650,167 650,167

Note.—The samples include children between the ages of 7 and 17 in the 1900, 1910,
1920, and 1930 IPUMs. Dependent variable is school attendance. Columns 1 and 3 include
only year dummies. The controls in cols. 2 and 4 include year dummies, age, female
dummy, father’s and mother’s literacy, father’s occupational score, and father’s home
ownership. Column 2 also includes state fixed effects and county white literacy rate in
1910. Estimates use census sampling weights. Standard errors clustered on county are
shown in brackets.

* Significant at 10 percent.
** Significant at 5 percent.
*** Significant at 1 percent.
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Rosenwald Schools

TABLE 3
Literacy Effects of Rosenwald School Presence in County, or Rosenwald

School Exposure

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

Rosenwald Presence Rosenwald Exposure

g0 �.030 �.018 �.058 �.051
[.005]*** [.005]*** [.009]*** [.011]***

g1 .052 .039 .086 .083
[.008]*** [.007]*** [.017]*** [.016]***

g2 .020 .018 .029 .012
[.005]*** [.004]*** [.008]*** [.008]

g3 .064 .053 .182 .165
[.010]*** [.009]*** [.022]*** [.020]***

Differences (ROSE �
No ROSE)

Difference (Effect
of Exposure)

Black rural ( )g � g � g � g0 1 2 3 .106 .093 .239 .209
[.007]*** [.006]*** [.017]*** [.015]***

White rural ( )g � g0 2 �.010 .000 �.029 �.039
[.003]*** [.003] [.008]*** [.008]***

Black urban ( )g � g0 1 .022 .021 .028 .032
[.008]*** [.007]*** [.014]* [.011]***

White urban (g0) �.03 �.018 �.058 �.051
[.005]*** [.005]*** [.009]*** [.011]***

Difference in Difference Difference in Difference

Black, rural-urban ( )g � g2 3 .084 .071 .211 .177
[.010]*** [.008]*** [.020]*** [.017]***

White, rural-urban (g2) .020 .018 .029 .012
[.005]*** [.004]*** [.008]*** [.008]

Black-white rural ( )g � g1 3 .116 .092 .268 .248
[.006]*** [.005]*** [.018]*** [.016]***

Black-white urban (g1) .052 .039 .086 .083
[.008]*** [.007]*** [.017]*** [.016]***

Triple Difference Triple Difference

Black-white rural � black-
white urban (g3)

.064
[.010]***

.053
[.009]***

.182
[.022]***

.165
[.020]***

Controls N Y Y Y
County fixed effects N Y Y N
County#year fixed effects N N N Y
N 431,976 431,976 425,115 425,115

Note.—The samples include individuals between the ages of 15 and 22 in the 1900,
1910, 1920, and 1930 IPUMs. Dependent variable is literacy. Estimates in cols. 1 and 2
show the effect of the presence of a Rosenwald school in one’s county as of the census
year. Estimates in cols. 3 and 4 show the effect of complete exposure (exposure p 1) to
Rosenwald schools between the ages of 7 and 13 relative to no exposure (exposure p 0).
The sample sizes are lower in cols. 3 and 4 because there are a few Rosenwald counties
for which we cannot calculate exposure. The controls include year dummies, age, female
dummy, father’s and mother’s literacy, father’s occupational score, and father’s home
ownership. Specifications without county fixed effects also include state fixed effects and
county white literacy rate in 1910. Estimates use census sampling weights. Standard errors
clustered on county are shown in brackets.

* Significant at 10 percent.
** Significant at 5 percent.
*** Significant at 1 percent
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856

TABLE 5
Effects of Rosenwald Exposure on Outcomes in World War II Data

All Ages and Years, Volunteers and Draftees Young Draftees

Education
(1)

Education
(2)

Some High
School

(3)

Complete
High School

(4)

AGCT
Scores

(5)

AGCT
Including
Education

(6)
Height

(7)
Education

(8)

AGCT
Scores

(9)

g0 .061 .048 .056 .003 �2.275 �1.769 �.027 1.077 .025
[.131] [.119] [.019] [.018] [1.198]* [1.054]* [.139] [.635] [1.372]

g1 �.017 �.131 �.017 �.007 2.008 �.328 .033 �.271 2.775
[.298] [.256] [.043] [.028] [1.971] [2.796] [.110] [.312] [3.134]

g2 �.146 �.100 �.071 �.004 �2.867 �.010 �.051 �.561 �2.258
[.164] [.157] [.024] [.022] [3.170] [2.512] [.177] [.831] [1.831]

g3 1.186 1.377 .204 .090 8.033 �1.986 �.191 1.335 7.832
[.367]*** [.339]*** [.056]*** [.036]*** [4.006]** [3.941] [.175] [.411]*** [5.714]

Difference (Effect of Complete Exposure)

Black rural ( )g � g � g � g0 1 2 3 1.084 1.193 .171 .083 4.899 �4.094 �.235 1.580 8.374
[.232]*** [.228]*** [.039]*** [.024]*** [4.156] [3.352] [.155] [.600]*** [4.615]*

White rural ( )g � g0 2 �.085 �.053 �.015 .000 �5.142 �1.779 �.078 .516 �2.232
[.097] [.102] [.015] [.014] [2.935]* [2.282] [.109] [.535] [1.213]*

Black urban ( )g � g0 1 .044 �.083 .038 �.003 �.267 �2.097 .007 .806 2.800
[.279] [.244] [.043] [.024] [2.243] [2.549] [.158] [.692] [2.744]

White urban (g0) .061 .048 .056 .003 �2.275 �1.769 �.027 1.077 .025
[.131] [.119] [.019] [.018] [1.198]* [1.054]* [.139] [.635] [1.372]
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857

Difference in Difference

Black, rural-urban ( )g � g2 3 1.040 1.276 .133 .086 5.166 �1.996 �.242 .774 5.574
[.362]*** [.334]*** [.058]*** [.034]*** [4.723] [4.230] [.222] [.915] [5.369]

White, rural-urban (g2) �.146 �.100 �.071 �.004 �2.867 �.010 �.051 �.561 �2.258
[.164] [.157] [.024] [.022] [3.170] [2.512] [.177] [.831] [1.831]

Black-white rural ( )g � g1 3 1.169 1.246 .186 .083 10.041 �2.314 �.158 1.064 10.606
[.215]*** [.221]*** [.037]*** [.022]*** [3.487]*** [2.747] [.137] [.267]*** [4.779]**

Black-white urban (g1) �.017 �.131 �.017 �.007 2.008 �.328 .033 �.271 2.775
[.298] [.256] [.043] [.028] [1.971] [2.796] [.110] [.312] [3.134]

Triple Difference

Black-white rural � black-white ur-
ban (g3)

1.186
[.367]***

1.377
[.339]***

.204
[.056]***

.090
[.036]***

8.033
[4.006]**

�1.986
[3.941]

�.191
[.175]

1.335
[.411]***

7.832
[5.714]

County fixed effects Y Y Y Y Y Y Y Y N
Inverse probability weights N Y Y Y Y Y Y Y Y
N 980,020 980,020 980,020 980,020 50,239 50,239 464,698 196,930 18,693

Note.—The sample is drawn from World War II enlistment records and includes men born between 1910 and 1928 who enlisted between 1940
and 1946 and who lived in either entirely rural or predominantly urban counties based on the 1910–30 censuses (see text for details). Estimates
show the effect of complete exposure (exposure p 1) to Rosenwald schools between the ages of 7 and 13 relative to no exposure (exposure p 0).
The controls include quarter of enlistment dummies interacted with race (except for cols. 5, 6, and 9), age dummies interacted with race, and county
fixed effects. Columns 2–9 use the inverse of the probability of being in the military by race, county, and year of birth. Standard errors clustered by
county are shown in brackets.

* Significant at 10 percent.
** Significant at 5 percent.
*** Significant at 1 percent

T
his content dow

nloaded from
 68.106.155.147 on Fri, 12 Jan 2018 21:02:08 U

T
C

A
ll use subject to http://about.jstor.org/term

s

J. Parman (College of William & Mary) American Mobility, Spring 2019 April 19, 2019 36 / 118



School Desegregation

Brown v. Board of Education of Topeka, 1954
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School Desegregation

1030 S. Rivkin and F. Welch

Figure 2. School segregation curves by region: 1968, 1980, 1988 and 2000.

81.2 to 71.0 between 1968 and 1980, remained almost constant during the 1980s and
fell to 66.7 between 1988 and 2000.

Figure 2 depicts substantial differences by region in the desegregation experience that
match up with the observed differences in the changes in inter-racial contact. The south
made by far the most headway against segregation during the 1970s but experienced
little subsequent change throughout the distribution, while the desegregation gains in the
north central region were smaller but steadier. The west also experienced a substantial
segregation decline during the 1970s and additional gains during the 1980s and 1990s.
Consistent with the decline in exposure to whites, the northeast experienced virtually
no change in segregation through 1988 and a modest decline during the 1990s.

The curves in Figures 1 and 2 use school level data and reflect the influences of both
the allocation of students among districts and school district attendance policies. It is
important to recognize that the distribution of students among districts limits district
efforts to increase inter-racial contact, providing an upper bound on the overall deseg-
regation that would be possible even if all districts were completely integrated.

Figure 3 presents district segregation curves for the four regions that isolate changes
in the distribution of students among districts by ignoring all within district segregation.
In each region there was substantial segregation at the district level throughout the time
period. Each region experienced some degree of additional segregation by district dur-
ing the active desegregation period of the 1970s, but they differ in the extent to which
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School Desegregation

Ch. 17: Has School Desegregation Improved Academic and Economic Outcomes for Blacks? 1031

Figure 3. District segregation curves by region: 1968, 1980, 1988 and 2000.

Table 4
School and district dissimilarity indexes by region: 1968–2000

School districts School District

1968 1980 1988 2000 1968 1980 1988 2000

Northeast 76.9 78.8 78.5 76.0 70.9 76.7 76.7 74.0
North Central 85.7 80.1 78.9 76.4 74.5 77.4 76.9 74.5
South 80.1 57.3 57.1 58.8 44.2 48.9 49.9 49.2
West 81.4 70.6 66.9 64.3 65.7 66.5 63.4 59.6

National 81.2 71.0 70.4 68.7 63.8 66.2 66.2 63.7

segregation lessened in the subsequent decades. The south in particular was notable for
its lack of progress following 1980.

As the school and district level dissimilarity indexes reported in Table 4 show, the
remaining segregation in 2000 resulted primarily from the allocation of students among
districts. Even if all schools had achieved complete integration without changing the
distribution of students among districts, the school level dissimilarity index would
have declined from only 76 to 74 in the northeast, 76.5 to 74.5 in the north central,
58.8 to 49.2 in the south, and 64.3 to 63.7 in the west. Clotfelter (1999) documents a
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its lack of progress following 1980.

As the school and district level dissimilarity indexes reported in Table 4 show, the
remaining segregation in 2000 resulted primarily from the allocation of students among
districts. Even if all schools had achieved complete integration without changing the
distribution of students among districts, the school level dissimilarity index would
have declined from only 76 to 74 in the northeast, 76.5 to 74.5 in the north central,
58.8 to 49.2 in the south, and 64.3 to 63.7 in the west. Clotfelter (1999) documents a
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The Great Migration

Discrimination and poor job opportunities in the South
pushed black individuals out of South

At the same time, increasing demand for industrial
workers in the North served as a pull factor (for both
black and white individuals)

Let’s take a look at two papers by Collins and
Wanamaker to look at the effects of the Great
Migration

“The Great Migration in Black and White: New
Evidence on the Geographic Mobility of American
Southerners” Journal of Economic History (2012)
“Selection and Economic Gains in the Great Migration
of African Americans: New Evidence from Linked
Census Data” American Economic Journal: Applied
Economics (2014)
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The Great Migration

Both Collins and Wanamaker papers are going to rely
on the same linked dataset, matching men between the
1910 and 1930 censuses

Why is a linked dataset particularly important for
studying the Great Migration?

A few things to consider:

Quality of location information
Controlling for observable characteristics (before and
after migration)
Controlling for unobserved county or household
characteristics

These issues are crucial for considering selection into
and returns from migrating
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TABLE 2

White Males Black Males

Sample Average
Difference vs. 
Non-migrants Difference Sample Average

Difference vs. 
non-Migrants Difference

N
    Non-migrants 0.924 — — — —
    Within-South migrants 0.925 0.001

—
0.003

0.013**
—

0.035* 0.008

N
    Non-migrants 0.828 — — — —
    Within-South migrants 0.823

—
0.838 0.010

—
0.043 0.035

N
    Non-migrants — — 12.3 — —
    Within-South migrants 17.3 1.00*** 0.80*** 13.4

—
1.07*** 0.53*

18.2 0.81*** 13.2
—

0.85**
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igrants

N
    Non-migrants 10.77 — — 7.90 — —
    Within-South migrants 10.87 0.104** 0.079 8.04

—
0.131** 0.082

10.92 0.148*** 8.02
—

0.120*** 0.025

N
    Non-migrants — — 0.592 — —
    Within-South migrants 0.530 0.521

—
0.500 0.502

—

N
    Non-migrants 0.543 — — 0.222 — —
    Within-South migrants 0.472 0.200

—
0.505 0.251

—
0.030** 0.007

Notes

origin, are in parentheses. 
Sources: Data are from the sample of linked census records, as described in the text and Appendix.
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The Great Migration

So Collins and Wanamaker are finding some positive
selection into migration (but perhaps not as much as
we might expect)

Beyond the decision of selection into migration, there is
also the question of destination choice

Here Collins and Wanamaker do find some interesting
variation between black and white migrants
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Selection and Sorting of Southern Migrants

FIGURE 2

Notes

Sources: Data are from the linked sample of census records, as described in the text and  
Appendix.

Although there was a substantial degree of overlap in black and 
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974TABLE 4

White White White Black Black Black
on Race on Race on Race 

Cost variables
 Log distance

 Migrant stock 0.193*** 0.201*** 0.182*** 0.193*** 0.198*** 0.157***

Labor market variables
 Log average income 1.40*** 1.10*** —

—
0.0478 —

—
—
—

 Log labor demand —
—

—
—

0.789*** —
—

—
—

0.352*** —
—

—
—

—
—

—
—

—
—

0.0101** —
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—
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Region and other control variables
 Non-South —

—
—
—

0.121 —
—

 Urban —
—

0.00587*** —
—

0.0143*** 0.00404 —
—

 Log population —
—

0.503*** —
—

—
—

0.879*** —
—

—
—

—
—

R2 0.21 0.21 0.29 0.22 0.22 0.27
N 7,498 7,498 7,498 2,114 2,114 2,114

Notes

refers to the share of persons born in state i who are residing in state j

Sources: Data are from the linked sample of census records, as described in the text and Appendix.
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The Great Migration

So we have substantial number of both white and black
individuals migrating from the South

Both groups seem somewhat positively selected

Where they end up differs a bit by race

The big question is what the returns to migration were
and whether those differed by race

To explore this, let’s turn to the other Collins and
Wanamaker paper

First, let’s see what earnings looked like for migrants
before they migrated
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county-of-residence fixed effects, which further reduces the estimates of  β 1  to less 
than 2.5 log points, and the differences are no longer statistically significant.

Despite this evidence of limited selection into the migrant stream, conditional 
on observables, the underlying differences in earnings scores might mask differ-
ences between migrants and nonmigrants in earnings within industry or  occupation 
 categories. Given the data limitations, we simply cannot see whether migrants were 
relatively high earners within job categories. However, for variables that are observ-
able prior to migration, we find no evidence of significant differences in 1910 lit-
eracy, home ownership, employment status, or residence in a large city between 
migrants and nonmigrants, conditional on occupation or industry category and age.27  
In other words, observable characteristics that are often associated with  earnings are 
similar for migrants and nonmigrants within job categories. It is also reassuring that 
the results are similar whether based on broad industry groups or narrow occupation 
groups. That is, using finer job categories to allow more differentiation among work-
ers does not reveal larger pre-WWI differences between migrants and nonmigrants. 
Nonetheless, we return to this issue at the end of Section IV.

27 See online Appendix Section 7.

Table 4—1910 log Earnings Score Differences between Subsequent Migrants  
and Nonmigrants

(1) (2) (3)

Panel A. Earnings score based on Lebergott (1928)
Nominal 0.126 0.0468 0.0221

(0.0249) (0.0198) (0.0225)
Real 0.115 0.0443 0.0230

(0.0238) (0.0200) (0.0227)

Panel B. Earnings score based on IPUMS (1960)
Nominal 0.152 0.0519 0.0160

(0.0287) (0.0228) (0.0264)
Real 0.142 0.0495 0.0169

(0.0277) (0.0230) (0.0265)

Controls for personal, household
 and county characteristics in 1910

No Yes Yes

1910 County fixed effects No No Yes

Observations 2,079 2,079 2,079

Notes: Each coefficient is from a separate regression of log earnings score on migrant status (=1 
if interregional migrant). Earnings are assigned according to the industry or occupation held in 
1910, as described in the text. The control variables differ across the columns. Standard errors 
are adjusted for clustering at the household level. Column 1 has no control variables. Column 2 
controls for age fixed effects, veteran status, a binary variable for blank veteran  status, city status, 
owner-occupied housing interacted with headship status, state-level log income per capita, black 
percent of county population, black adult literacy rate in the county, black children’s school 
attendance in the county, and percent of farm acres in cotton. All variables pertain to 1910 status 
except veteran status. The specification in column 3 includes county fixed effects. 

Sources: Linked dataset of census records. See the text and data Appendix for description of 
industry and occupation-based earnings scores, which draw on Lebergott (1964) and Ruggles 
et al. (2010).
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of residence, and employment status.28 The coefficient of interest is  τ 1   , which we 
would like to measure the effect of migration on the earnings of those who moved. 

28 X includes age fixed effects, small and large city-of-residence indicators, headship status and  owner-occupied 
housing status (and their interaction), state-level log income per capita, veteran status (in 1930), and several 
 county-of-origin attributes, including black percentage of total population, black adult literacy rate, black children’s 
school attendance rate, and the percent of farm acres in cotton. To maintain a large and consistent sample, we do 
not control for own literacy in the Table 7 regressions. Adding 1910 literacy status to the regressions drops everyone 

Table 5—1930 Summary Statistics of Men in Linked Dataset by Migrant Status 

Nonmigrants Migrants

Job characteristics
Farmer 39.4 1.0
Farm laborer 11.6 1.0
Operative 8.3 14.4
Nonagricultural laborer 25.2 42.6
Employed 94.1 84.0
Class of worker, wage or salary employee 57.3 94.4

Personal characteristics
Owner-occupied housing 23.3 18.5
Mean age 37.3 35.7
Marital status 81.6 73.2
Latitude 33.5 40.3
Longitude 86.6 83.4
Veteran status 6.2 11.3

Notes: Data for 1930 were transcribed from the hand-written census manuscripts as described in 
the text. All men in the sample resided in the South in 1910. Migration status pertains to region of 
residence in 1930. The farm laborer category includes a small number of unpaid family workers. 

Source: See text.

Table 6—Occupational Transition Matrix for Men Working in 1910 and 1930

Distribution
in 1910

Professional/
clerical
in 1930

Farm
in 1930

Crafts/
semi-skill
in 1930

Nonag.
laborer/operative 

in 1930

Panel A. Full sample (N = 1,829)
Professional/clerical 1.5 0.4 0.7 0.2 0.3
Farm 56.8 1.8 33.1 4.7 17.2
Crafts/semi-skill 8.0 0.9 2.5 1.1 3.5
Nonag. laborer/operative 33.8 1.6 13.8 4.3 14.1

Panel B. Nonmigrants (N = 1,548)
Professional/clerical 1.6 0.5 0.8 0.1 0.3
Farm 59.1 1.7 38.8 4.4 14.3
Crafts/semi-skill 7.6 0.8 3.0 1.0 2.8
Nonag. laborer/operative 31.7 1.3 15.9 3.0 11.6

Panel C. Migrants (N = 281)
Professional/clerical 0.7 0.0 0.0 0.4 0.4
Farm 43.8 2.5 1.8 6.1 33.5
Crafts/semi-skill 10.3 1.4 0.0 1.4 7.5
Nonag. laborer/operative 45.2 3.2 2.5 11.4 28.1

Notes: The base sample for this table includes men from the linked dataset who were age 21 to 40 in 1910 and had 
occupation reported in both 1910 and 1930. Each cell reports the percentage of the panel’s sample that transitioned 
from one category to another between 1910 and 1930 (e.g., 17.2 percent of all workers transitioned from farming in 
1910 to nonfarm, unskilled labor by 1930). Within each panel, the 1930 percentages sum to 100.

Source: See text.

J. Parman (College of William & Mary) American Mobility, Spring 2019 April 19, 2019 59 / 118



The Great Migration

VOL. 6 NO. 1 237COLLINS AND WANAMAKER: GAINS IN THE GREAT MIGRATION

 differences in the value of consumption among African Americans are evident in the 
1935–1936 Consumer Purchases Study (US Department of Labor 2009).31

In row 2, the results show that accounting for cost-of-living differences signif-
icantly scales down the migrants’ advantage. Nonetheless, the difference in real 
earning scores is still large at 69 log points. Panel B’s results are very similar to 
those in panel A. Making an upward adjustment to the income levels of farmers and 
farm laborers in panel B to reflect the value of omitted in-kind income in the 1960 
census lowers the estimated returns to migration, but they remain large.32

31 The Consumer Purchases Study (CPS) (US Department of Labor 2009) attempted to value farmers’ full con-
sumption, not just their purchases. Outside the South, the CPS includes blacks only in Columbus, Ohio and New 
York City. Within the South, blacks are observed in farm, village, and city categories. The log ratio of blacks’ per 
capita consumption in Columbus to that in villages and small cities of the South is 0.80 (weighted). The log ratio 
of consumption in New York to that on southern farms is 1.48. Other combinations are in between. We thank Greg 
Niemesh for providing these calculations.

32 Specifically, if we add 20 percent to farmer and farm laborer income to offset the omission of in-kind income 
in the 1960 census, the estimates are reduced by about eight log points. The ad hoc adjustment is based on the ratio 

Table 7—log Earnings Score Differentials in 1930 by Migrant Status

(1) (2) (3) (4a) (4b) (5a) (5b) 

Panel A. Earnings score based on Lebergott (1928) 
Nominal 0.891

(0.00981)
0.869

(0.0100)
0.860

(0.0124)
0.788

(0.0795)
0.789

(0.0982)
0.878

(0.0177)
0.832

(0.0273)
Real 0.685

(0.00950)
0.667

(0.00968)
0.661

(0.0119)
0.604

(0.0759)
0.595

(0.0935)
0.680

(0.0167)
0.636

(0.0268)

Panel B. Earnings score based on IPUMS (1960)
Nominal 0.900

(0.0135)
0.873

(0.0138)
0.860

(0.0166)
0.788

(0.0996)
0.786

(0.121)
0.889

(0.0249)
0.829

(0.0345)
Real 0.694

(0.0133)
0.671

(0.0136)
0.661

(0.0161)
0.604

(0.0993)
0.592

(0.121)
0.691

(0.0243)
0.633

(0.0342)

Controls for personal, 
 household, and county
 characteristics in 1910

No Yes Yes Yes Yes Yes Yes

1910 County fixed effects No No Yes Yes No No No

1910 Household fixed
 effects

No No No No Yes No No

Differenced dependent 
 variable (1930–1910)

No No No No No No Yes

Observations 5,055 5,055 5,055 403 403 1,935 1,935

Notes: Each coefficient is from a separate regression of log earnings on migrant status (=1 if interregional migrant). 
All are statistically significant at the 5 percent level. Control variables and sample sizes vary across columns. 
Standard errors are adjusted for clustering at the household-of-origin level. Column 1 has no control variables. It is 
simply the difference between migrants’ and nonmigrants’ earnings. Column 2 controls for age fixed effects, vet-
eran status, city status, owner-occupied housing interacted with headship status, state-level log income per capita, 
black percent of county population, black adult literacy rate in the county, black children’s school attendance in the 
county, and percent of farm acres in cotton. All control variables pertain to 1910 except veteran status. Column 3 
adds county fixed effects. Columns 4a and 4b are based on a subsample of brothers, and 4b includes household level 
fixed effects. Columns 5a and 5b are based on a subsample of men observed in the labor market in both 1910 and 
1930, and the dependent variable in 5b is change in log earnings from 1910 to 1930. Cost-of-living adjustments are 
applied to the “real earnings” rows, based on Stecker (1937) and Koffsky (1949).
Sources: Linked dataset of census records. See the text and data Appendix for description of industry and occupa-
tion-based earnings scores and cost-of-living.
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The Great Migration

So these are huge returns to migration

The question is, how much did this migration close the
black-white wage gap?

To answer this, Collins and Wanamaker estimate a
counterfactual where none of the black migrants during
the Great Migration migrated, stripping them of the
wage gains from migration

Without the Great Migration, the black-white earnings
ratio would be 0.42 in 1930 instead of the actual ratio
of 0.47

The ratio in 1910 was 0.44, suggesting Southern blacks
may have fell further behind without with the Great
Migration
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The Evolution of American Cities

With the Great Migration, we see an increase in black
populations in Northern and Midwestern cities

A big question in a variety of social sciences literatures
is how existing residents responded to that rise in the
black population

A common thread is that there may have been ‘white
flight’ from the cities to the suburbs with a
corresponding flight of tax revenues and jobs to the
suburbs

Let’s explore this by first looking at the work of Cutler,
Glaeser and Vigdor (1999)
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The Evolution of American Cities

Cutler, Glaeser and Vidgor are going to look at changes
in segregation in American cities over the twentieth
century

To measure segregation, they are going to rely on
dissimilarity as a measure of evenness and isolation as a
measure of exposure

Both of these measures rely on comparing the racial
composition of a ward or census tract to the racial
composition of a city as a whole
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The dissimilarity index provides a measure of how evenly
black residents are distributed across wards within a city

D =
1

2

N∑
i=1

∣∣∣∣ Bi

Btotal
− Wi

Wtotal

∣∣∣∣
Bi : black households in ward i

Btotal: total black households in city

Wi : white households in ward i

Wtotal: total white households in city
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The isolation index provides a measure of the lack of
exposure of the average black resident to white residents

I =
N∑
i=1

(
Bi

Btotal
· Bi

Bi + Wi

)

Bi : black households in ward i

Btotal: total black households in city

Wi : white households in ward i
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american ghetto 465

Fig. 3.—Dissimilarity by region and city size

1890 and 1940 the urban black population grew by about 4 percent
annually in the Northeast and Midwest and about 2 percent annually
in the South and West (see table 2). For many northern cities, this
was the first experience with large black populations.

Segregation rose dramatically with the influx of southern blacks,
particularly in the industrial North. Between 1890 and 1940, dissimi-
larity rose by 20 percentage points (to 68 percent) and isolation in-
creased by 15 percentage points (to 37 percent). For the first time,
many cities saw the creation of entirely black areas. Where one city
had a ghetto (dissimilarity above .6, isolation above .3) in 1890, 55
cities had a ghetto in 1940. This includes essentially all the major
industrial centers of the North. Segregation also increased in the
South, although, as we noted above, we have less confidence in this
conclusion than we do for the rise of segregation in the North. To
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466 journal of political economy

Fig. 4.—Isolation by region and city size

a great extent, the modern spatial distribution of races in American
cities was established by 1940.

To look at the relation between the great migration north and
the rise of segregation, table 3 shows regressions for the change in
segregation across cities from 1910 to 1940 as a function of the in-
crease in the black population between those years, the increase in
the nonblack population, a dummy variable for cities that had a high
level of segregation to begin with, and that dummy variable inter-
acted with the change in black population.10 We include the last two
terms because one would expect segregation in cities that were ini-

10 We use data from 1910 because we have more cities in that year than in 1890.
The results are similar when 1890 is used as the starting year. Summary statistics for
the data used in all the regressions are in App. table A3.
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The Evolution of American Cities

Cutler, Glaeser and Vigdor identify a substantial rise in
segregation in American cities starting around the time
of the Great Migration

Segregation is more pronounced in larger cities and in
the Midwest/Northeast

Segregation peaks around 1970 and the falls somewhat
after that

Is there any way to determine whether an inflow of
migrants caused white flight?

Let’s turn to Boustan (2010)
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FIGURE I
Change in Black and White Population in Central City, 1950–1960

Each point in the scatter diagram represents the residual change in a city’s
black and white populations after controlling for region fixed effects and changes
in the metropolitan area’s population over the decade. The slope of a regression
line through these points is −2.010 (s.e. = 0.291). Although the four largest
cities—Chicago, IL; Detroit, MI; Los Angeles, CA; and New York City, NY—are
omitted for reasons of scale, they fall close to the regression line. With these cities
included, the slope is −2.465 (s.e. = 0.132).

the black population share in northern and western cities from
4% in 1940 to 16% in 1970. Over the same period, the median
nonsouthern city lost 10% of its white population.

This paper shows that white departures from central cities
were, in part, a response to black in-migration.1 In every decade,
cities that received a larger flow of black migrants also lost a
larger number of white residents. Figure I provides an initial look
at the relationship between black arrivals and white departures
in nonsouthern cities over the 1950s. The slope of the regression
line through these points suggests that each black arrival was
associated with two white departures.

The relationship between black arrivals and white departures
provides suggestive evidence of “white flight,” a process by which

1. An extensive literature argues that white households have a preference for
white neighbors. See Crowder (2000), Ellen (2000), Emerson, Chai, and Yancey
(2001), and the references contained therein. Boustan (2007) shows that demand
for urban residence is also affected by citywide demographics.
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So we’ve got a pretty strong negative correlation
between black and white population flows

But is there a way to establish a causal relationship
here?

Boustan is going to use an instrument for northern
black population composed of two components:

Predicted migrant flows from southern states
The settlement pattern established by blacks leaving
these states in an earlier wave of migration

The basic idea is to tease out fluctuations in the current
black population of a city driven by economic conditions
elsewhere (uncorrelated with conditions in the city of
interest)

J. Parman (College of William & Mary) American Mobility, Spring 2019 April 19, 2019 70 / 118



The Evolution of American Cities

WAS POSTWAR SUBURBANIZATION “WHITE FLIGHT”? 431

TABLE II
BLACK MIGRATION TO CENTRAL CITIES AND WHITE POPULATION LOSS

Actual black White
Dependent variable: population in city population in city

Instrument type First stage OLS IV

Assign actual migrants 4.442 −2.099 −2.365
(0.652) (0.549) (0.805)

Assign predicted migrants, 1940–1970 3.466 −2.099 −2.627
(0.671) (0.549) (0.782)

Assign predicted migrants, 1950–1970 4.488 −2.278 −2.983
(0.968) (0.604) (0.768)

Predict with 1940 variables, 1950–1970 4.365 −2.278 −3.085
(0.799) (0.604) (0.708)

Long-run changes, 1940–2000 6.800 −0.771 −1.050
(0.421) (0.166) (0.199)

Long-run changes, white foreign-born — 0.264 0.169
population in the city (0.066) (0.078)

Notes: Standard errors are clustered by SMSA and reported in parentheses. Standard errors are boot-
strapped when using the generated instrument (rows (2)–(6)). The sample includes 53 SMSAs with published
1935–1940 mobility counts by race from 1940–1970 (N = 212) or 1950–1970 (N = 159). The OLS results
report estimates of β1 from equation (5) in the text. The instrument in the first row assigns actual migration
flows out of southern states to northern cities according to the 1935–1940 settlement patterns. The instru-
ment in the second through sixth rows assign predicted migration flows. Section III.B contains a detailed
description of the instrument’s construction. The fourth row uses county characteristics from 1940 to predict
out-migration in the 1950s and 1960s. The fifth (sixth) row estimates the relationship between the change in
white (foreign-born white) and black populations in the central city from 1940 to 2000.

effects and metropolitan area growth. Larger positive deviations
from the regression line correspond to cities such as Baltimore,
MD, that experienced more black population growth than would
be predicted by migration from their typical sending states,
perhaps due to positive economic shocks that attracted arrivals
from new source areas. The reverse is true of cities such as St.
Louis, MO, that fall below the regression line. In general, the pos-
itive relationship between actual and predicted black population
growth is strong and is not driven by any obvious outliers.

IV.C. Second Stage Results

The remainder of Table II conducts the IV analysis. If migrant
location choice were driving the correlation between black arrivals
and white departures, the IV estimates would be smaller (less
negative) than OLS. A comparison between columns (2) and (3)
reveals that the IV point estimates are never markedly different
from their OLS counterparts. If anything, the IV coefficients are
slightly more negative than OLS, suggesting that black migrants
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FIGURE I
The Projected System of Interstate Highways in 1947
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FIGURE II
Development Patterns in Austin, TX.

786
Q

U
A

R
T

E
R

L
Y

J
O

U
R

N
A

L
O

F
E

C
O

N
O

M
IC

S

D
o
w
n
l
o
a
d
e
d
 
f
r
o
m
 
h
t
t
p
s
:
/
/
a
c
a
d
e
m
i
c
.
o
u
p
.
c
o
m
/
q
j
e
/
a
r
t
i
c
l
e
-
a
b
s
t
r
a
c
t
/
1
2
2
/
2
/
7
7
5
/
1
9
4
2
1
4
0

b
y
 
C
o
l
l
e
g
e
 
o
f
 
W
i
l
l
i
a
m
 
a
n
d
 
M
a
r
y
,
 
W
o
l
f
 
L
a
w
 
L
i
b
r
a
r
y
 
u
s
e
r

o
n
 
1
8
 
A
p
r
i
l
 
2
0
1
8

J. Parman (College of William & Mary) American Mobility, Spring 2019 April 19, 2019 73 / 118



Suburbanization, Mobility and Inequality

Page 13 GAO-03-234  Inner City Schools

Table 2: Spending Per Pupil, Average Teacher Salary, Student-Teacher Ratio, and
Student-Support Staff Ratio at the Median Spending School in Each Metropolitan
Area

Spending
per pupil

Average
teacher

salary

Student-
teacher

ratio
Students-student

support staff ratio
Boston
 Inner city $5,770 $61,079 16:1 119:1
 Suburb $4,433 $38,180 17:1 61:1
Chicago
 Inner city $4,482 $46,661 23:1 58:1
 Suburb $3,216 $39,852 21:1 100:1
Denver
 Inner city $3,852 $38,044 20:1 171:1
 Suburb $3,313 $32,753 17:1 86:1
Fort Worth
 Inner city $3,058 $41,402 21:1 162:1
 Suburb $4,246 $33,316 17:1 68:1
New York
 Inner city $6,057 $42,285 a a

 Suburb $7,218 $72,591 18:1 73:1
Oakland
 Inner city $4,022 $52,440 30:1 233:1
 Suburb $4,849 $60,395 20:1 155:1
St. Louis
 Inner city $5,337 $33,223 25:1 28:1
 Suburb $3,467 $34,304 13:1 87:1

Note: School districts in New York City did not provide us with information on student-teacher ratios
and the ratio of students to student support staff.

aNot applicable.

Source: GAO’s data analysis.

Despite higher per-pupil spending by about half of the inner city schools in
our study, inner city schools generally spent less compared with
neighboring suburban schools when spending was weighted to account for
differing compositions of student needs. To account for the greater costs
that may be associated with educating low-income students, students with
disabilities, and students with limited English proficiency, some
researchers have used formulas that weight these students more heavily
than other students. In a similar fashion, we applied weights to our per-
pupil expenditure data.

Inner City Schools at a
Disadvantage When
Spending Adjusted for
Student Needs
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So suburbanization may have major impacts on children
in inner city vs suburban school districts

This will certainly impact prospects for upward mobility

Compounding these problems is spatial mismatch
related to jobs

Let’s see an interesting take on this by Boustan and
Margo (2009)
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Suburbanization, Mobility and Inequality
L.P. Boustan, R.A. Margo / Journal of Urban Economics 65 (2009) 1–10 3

Notes: The data underlying this figure is presented in Appendix Table 1 and is de-
scribed in its notes.

Fig. 1. Employment in the postal service and the intrinsic public sector by race,
1900–2000.

Notes: Each dot or bar represents the share of full-time, full-year employees work-
ing for the postal service by race. The figure portrays the 76 metropolitan areas
that contain at least 50 black observations meeting the sample criteria in 1970.
Metropolitan areas are arrayed from highest black postal share to lowest.

Fig. 2. The share of the labor force employed by the postal service by metropolitan
area and race, 1970.

corresponds to black migration to urban areas and the beginning
of employment decentralization.

From 1970 onward, the odds of postal employment have been
falling for all men. This decline may reflect the introduction of
ZIP codes in 1963. The resulting automation of mail processing al-
lowed substantial substitution of capital for labor. Private sector
substitutes for the postal service (for example, Federal Express and
United Parcel Service) and the rise of various forms of electronic
communication, such as email and cellular phones, may have also
contributed to this decline in recent years.

While blacks are twice as likely as whites to work for than
postal service nationwide, in some cities, this disparity was twice
or three times as large. Fig. 2 presents the share of black and
whites in the full-time, full-year labor force who were employed
at the USPS by metropolitan area in 1970. The white share fluctu-
ates between one and two percent across the country. By contrast,
in some cities—with San Francisco, Chicago, and Indianapolis most
prominent among them—the share of blacks working for the postal

service was as high as 7.5 percent, an extraordinarily large (and, to
our knowledge, previously unnoticed) racial disparity.

The over-representation of African-Americans in postal employ-
ment may be due to the retention of mail processing facilities
in downtown areas, near black neighborhoods, even as similar
warehousing and wholesale operations moved to the suburbs. The
centralization of mail processing dates from the early twentieth
century, when the bulk of intercity mail was transported by rail.7

At the time, central post offices were built in the heart of the cen-
tral business district near the main rail terminal. Intercity mail was
collected at this central facility, loaded on the train, and sorted en
route (into cubbyholes) by highly trained railway mail clerks.

Railway mail waned after the 1920s, a casualty of advances in
trucking and air transportation. The last rail route between New
York City and Washington, DC ceased operations in 1977. Given
that population and businesses—that is, the demanders and suppli-
ers of mail delivery—have moved to the suburbs and that the mail
itself no longer travels by rail, it would seem economically sen-
sible that mail processing and distribution, too, would move out
of the central city. However, the postal authorities face a number
of regulatory impediments to the relocation of their main facili-
ties. As one example, the National Environmental Policy Act (1969)
requires that federal agencies prepare an environmental impact
statement, including a consideration of local job loss, before un-
dertaking any “major federal action,” including the relocation of a
large postal processing plant.8 Local politicians and postal unions
also routinely oppose site relocation.

As a result, mail processing and distribution has continued
apace in central cities. Table 1 presents evidence on the geographic
location of postal jobs. The first panel uses place of work data from
the 1970 Census to compare the job locations of postal employ-
ees with the rest of the workforce. Around half of the private and
(non-postal) public sector employees remained downtown in that
year. Mail carriers were similarly distributed between the city and
the suburbs. By contrast, 71 percent of non-carrier postal employ-
ees worked in the city.9 Indeed, nearly one in five such postal
employees worked in the central business district, compared to
one in twelve workers in the private sector.10

To further document the location of mail processing activities,
we mapped the street addresses of the 237 Processing and Distri-
bution Centers (P&DCs) in the 2007 Postal Directory.11 The second
panel of Table 1 displays characteristics of the neighborhoods in
which these facilities are located.12 Eighty percent are in the cen-
tral city. The average black population share in a facility neighbor-
hood is 38 percent, compared with 28 percent in the surrounding
county. Even more striking is the fact that the typical facility is lo-

7 Our discussion of the history of mail processing and distribution is based on
United States Postal Service (2003).

8 The case precedent on postal processing and distribution centers was estab-
lished in City of Rochester v. U.S. Postal Service, 541 F.2d967. In the early 1970s, the city
of Rochester sued the postal service over its plan to shutter its downtown facility.
The court found that closing the Rochester postal facility constituted a “major fed-
eral action,” and further added that the “environmental impact” of an action must
include any socioeconomic consequences—for example, job loss—that might ensue.
Despite these findings, the court ruled against the city on technical grounds, and
the Rochester center was relocated to the suburbs.

9 Over two-thirds of non-carrier postal employees are classified as “clerical,
n.e.c.”; these include workers at both retail post offices and at processing and dis-
tribution facilities. The other large occupation groups include postmasters, laborers,
janitors, and truck drivers.
10 Despite overall decentralization, this disparity in job location was still present

in 2000. 54 percent of other postal employees worked in the central city, compared
to 38 percent of mail carriers and 42 percent of all private sector workers.
11 We exclude 55 facilities that can be clearly identified as supplementary Airport

Mail Centers.
12 The facility neighborhood is defined as its own Census tract and all adjacent

tracts. Addresses were mapped using www.socialexplorer.com. Means are weighted
by the black population share in the county.
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Notes: The data underlying this figure is presented in Appendix Table 1 and is de-
scribed in its notes.

Fig. 1. Employment in the postal service and the intrinsic public sector by race,
1900–2000.

Notes: Each dot or bar represents the share of full-time, full-year employees work-
ing for the postal service by race. The figure portrays the 76 metropolitan areas
that contain at least 50 black observations meeting the sample criteria in 1970.
Metropolitan areas are arrayed from highest black postal share to lowest.

Fig. 2. The share of the labor force employed by the postal service by metropolitan
area and race, 1970.

corresponds to black migration to urban areas and the beginning
of employment decentralization.

From 1970 onward, the odds of postal employment have been
falling for all men. This decline may reflect the introduction of
ZIP codes in 1963. The resulting automation of mail processing al-
lowed substantial substitution of capital for labor. Private sector
substitutes for the postal service (for example, Federal Express and
United Parcel Service) and the rise of various forms of electronic
communication, such as email and cellular phones, may have also
contributed to this decline in recent years.

While blacks are twice as likely as whites to work for than
postal service nationwide, in some cities, this disparity was twice
or three times as large. Fig. 2 presents the share of black and
whites in the full-time, full-year labor force who were employed
at the USPS by metropolitan area in 1970. The white share fluctu-
ates between one and two percent across the country. By contrast,
in some cities—with San Francisco, Chicago, and Indianapolis most
prominent among them—the share of blacks working for the postal

service was as high as 7.5 percent, an extraordinarily large (and, to
our knowledge, previously unnoticed) racial disparity.

The over-representation of African-Americans in postal employ-
ment may be due to the retention of mail processing facilities
in downtown areas, near black neighborhoods, even as similar
warehousing and wholesale operations moved to the suburbs. The
centralization of mail processing dates from the early twentieth
century, when the bulk of intercity mail was transported by rail.7

At the time, central post offices were built in the heart of the cen-
tral business district near the main rail terminal. Intercity mail was
collected at this central facility, loaded on the train, and sorted en
route (into cubbyholes) by highly trained railway mail clerks.

Railway mail waned after the 1920s, a casualty of advances in
trucking and air transportation. The last rail route between New
York City and Washington, DC ceased operations in 1977. Given
that population and businesses—that is, the demanders and suppli-
ers of mail delivery—have moved to the suburbs and that the mail
itself no longer travels by rail, it would seem economically sen-
sible that mail processing and distribution, too, would move out
of the central city. However, the postal authorities face a number
of regulatory impediments to the relocation of their main facili-
ties. As one example, the National Environmental Policy Act (1969)
requires that federal agencies prepare an environmental impact
statement, including a consideration of local job loss, before un-
dertaking any “major federal action,” including the relocation of a
large postal processing plant.8 Local politicians and postal unions
also routinely oppose site relocation.

As a result, mail processing and distribution has continued
apace in central cities. Table 1 presents evidence on the geographic
location of postal jobs. The first panel uses place of work data from
the 1970 Census to compare the job locations of postal employ-
ees with the rest of the workforce. Around half of the private and
(non-postal) public sector employees remained downtown in that
year. Mail carriers were similarly distributed between the city and
the suburbs. By contrast, 71 percent of non-carrier postal employ-
ees worked in the city.9 Indeed, nearly one in five such postal
employees worked in the central business district, compared to
one in twelve workers in the private sector.10

To further document the location of mail processing activities,
we mapped the street addresses of the 237 Processing and Distri-
bution Centers (P&DCs) in the 2007 Postal Directory.11 The second
panel of Table 1 displays characteristics of the neighborhoods in
which these facilities are located.12 Eighty percent are in the cen-
tral city. The average black population share in a facility neighbor-
hood is 38 percent, compared with 28 percent in the surrounding
county. Even more striking is the fact that the typical facility is lo-

7 Our discussion of the history of mail processing and distribution is based on
United States Postal Service (2003).

8 The case precedent on postal processing and distribution centers was estab-
lished in City of Rochester v. U.S. Postal Service, 541 F.2d967. In the early 1970s, the city
of Rochester sued the postal service over its plan to shutter its downtown facility.
The court found that closing the Rochester postal facility constituted a “major fed-
eral action,” and further added that the “environmental impact” of an action must
include any socioeconomic consequences—for example, job loss—that might ensue.
Despite these findings, the court ruled against the city on technical grounds, and
the Rochester center was relocated to the suburbs.

9 Over two-thirds of non-carrier postal employees are classified as “clerical,
n.e.c.”; these include workers at both retail post offices and at processing and dis-
tribution facilities. The other large occupation groups include postmasters, laborers,
janitors, and truck drivers.
10 Despite overall decentralization, this disparity in job location was still present

in 2000. 54 percent of other postal employees worked in the central city, compared
to 38 percent of mail carriers and 42 percent of all private sector workers.
11 We exclude 55 facilities that can be clearly identified as supplementary Airport

Mail Centers.
12 The facility neighborhood is defined as its own Census tract and all adjacent

tracts. Addresses were mapped using www.socialexplorer.com. Means are weighted
by the black population share in the county.
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Table 2
Racial residential segregation and the probability of postal employment, 1940–2000

Sample 1940 1950 1970 1980 1990 2000

A. All available areas; metropolitan area fixed effects; overall R2 = 0.01
Segregation 0.004 −0.013 −0.029* −0.015* −0.011* −0.014*

(0.008) (0.007) (0.009) (0.005) (0.005) (0.005)
Seg · black 0.010 0.033 0.117* 0.057* 0.044* 0.042*

(0.010) (0.024) (0.034) (0.025) (0.012) (0.011)
N (individuals) 97,131 40,593 188,067 347,817 375,870 2,249,487
N (SMSA) 45 47 74 229 238 243

B. All available areas; metropolitan area-by-year fixed effects; overall R2 = 0.01
Seg · black 0.016 0.034 0.123* 0.059* 0.045* 0.041*

(0.011) (0.024) (0.035) (0.026) (0.012) (0.011)
N (individuals) 97,131 40,593 188,067 347,817 375,870 2,249,487
N (SMSA) 45 47 74 229 238 243

C. Balanced panel of areas; metropolitan area fixed effects; overall R2 = 0.01
Segregation 0.004 −0.012 −0.027* −0.015* −0.006 −0.009

(0.008) (0.009) (0.010) (0.004) (0.006) (0.005)
Seg · black 0.008 0.029 0.102* 0.039 0.025 0.035**

(0.009) (0.025) (0.041) (0.036) (0.020) (0.021)
N (individuals) 97,131 39,809 165,295 208,421 206,465 1,235,641
N (SMSA) 45 43a 45 45 45 45

Notes: Dependent variable = 1 if employed at USPS. Standard errors are in parentheses and are clustered by metropolitan area. The sample is restricted to full-time, full-year
employees who are between the ages of 18–64 and are not currently enrolled in school, living in group quarters, in the armed services or in an agricultural industry. Full-
time, full-year is defined as working at least 40 hours a week and 40 weeks a year. 1960 is not included because IPUMS lacks metropolitan area of residence identifiers in
that year.
In addition to listed fixed effects, the regressions include a fourth-order polynomial in age, dummies equal to one if the individual is black, married, a veteran, or foreign
born, and five dummy variables for highest grade completed (using the IPUMS recode in 2000): 0–8, 9–11, 12, 13–15, and 16 years of schooling. All personal characteristics are
interacted with the variable “black.” When appropriate, regressions are weighted by the IPUMS person weight. The dissimilarity index, our measure of residential segregation,
is available at the city-level in 1940 and 1950 and at the metropolitan area-level from 1960 to 2000.

* Indicates statistical significance at the five percent level or better.
** Indicates statistical significance at the ten percent level.
a Two of the metropolitan areas in the 1940 sample are not available in 1950. These are Augusta, GA and Des Moines, IA. The 1950 sample adds four metropolitan areas

that are not available in 1940. These are: Chattanooga, TN; Omaha, NE; Springfield, MA; and Wichita, KS.

In contrast, by 1970, blacks in segregated area were more likely
to be employed in the postal service. A one standard deviation in-
crease in the metropolitan dissimilarity index is associated with a
1.4 point increase—or a doubling—in the probability of black postal
employment (= 0.12 · 0.117). The size of this relationship declines
from 1970 to 2000, but remains statistically and economically sig-
nificant in each year. The magnitude of the coefficient in 1970 is
compatible with what we know about the extent of job loss from
the central city between 1950 and 1970. In 1950, around 60 per-
cent of metropolitan jobs were located in the central city; this
share fell to 52 percent by 1970 (see footnote 3). In a metropolitan
area with 100,000 workers, a decline of this size translates into the
loss of 8000 city positions. If job loss was proportional to the racial
composition of the typical urban workforce, 800 “black” jobs—or
10 percent of the total—would have been lost to the suburbs. In
the average city in 1970, 2.5 percent of the black workforce, or
130 black workers in this example, were employed at the postal
service. An increase in residential segregation would result in an
additional 130 black workers at the postal service, or 16 percent of
all those whose jobs moved to the suburban ring.

The number of metropolitan areas that can be identified in the
micro-data and for which the data exist to calculate a segregation
index varies from 45 in 1940 to 243 in 2000. We are concerned
that changes to the sample composition may contribute to fluctua-
tions in the point estimates over time. Panel C conducts a parallel
analysis for the 45 metropolitan areas that can be consistently
identified in each decade. The basic relationship between segre-
gation and postal employment is unchanged, but the coefficients
are between 15 and 40 percent smaller.

Given the similarity of the results in the full and reduced
samples, we verify that the relationship between segregation and
postal work is not being driven by a few outliers. Fig. 3 plots the
differential probability of postal employment (black versus white)
against residential segregation in 1970. The postal probabilities are

Notes: Each dot represents one of the 74 metropolitan areas with available segre-
gation data in 1970. The differential probability of postal employment (black versus
white) is regression-adjusted for a series of individual characteristics. Sample re-
strictions and the set of control variables are listed in the notes to Table 2.

Fig. 3. Racial residential segregation and the differential probability of being em-
ployed in the postal service, 1970.

regression-adjusted for the full set of individual characteristics. The
figure suggests that the positive relationship between segregation
and black postal employment is a general phenomenon, rather
than being driven by a single city like Chicago that is both highly
segregated and has a large concentration of black postal workers.

All results thus far have been estimated using a sample of
full-time, full-year employees. The relationship between segrega-
tion and black postal employment may be attenuated in a sam-
ple that includes part-time workers and the unemployed. The
share of all adults engaged in postal work can be expressed as
{pr(employed) · pr(postal | employed)}. If segregation is associated
with low black employment rates, the first term in this expres-
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Impediments to Black Mobility

The Colony, 1952
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Impediments to Black Mobility

Shelley v. Kraemer, 1948
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Impediments to Black Mobility

These are not cases, as has been suggested, in
which the States have merely abstained from
action, leaving private individuals free to impose
such discriminations as they see fit. Rather, these
are cases in which the States have made available
to such individuals the full coercive power of
government to deny to petitioners, on the grounds
of race or color, the enjoyment of property rights in
premises which petitioners are willing and
financially able to acquire and which the grantors
are willing to sell.
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Impediments to Black Mobility

The difference between judicial enforcement and
nonenforcement of the restrictive covenants is the
difference to petitioners between being denied
rights of property available to other members of
the community and being accorded full enjoyment
of those rights on an equal footing.
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Impediments to Black Mobility

The Colony, 1952
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Impediments to Black Mobility

Kingspoint, 1964
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The Great Depression and HOLC

months. Among homes with a second or third
mortgage, 54.4 percent were in default and the
average time of delinquency was 18 months.
Thus, at the beginning of 1934, approximately
one-half of urban houses with an outstanding
mortgage were in default (Bridewell, 1938, p. 172).
For comparison, in the fourth quarter of 2007, 3.6
percent of all U.S. residential mortgages and 20.4
percent of adjustable-rate subprime mortgages
had been delinquent for at least 90 days.

Although falling household incomes and
house prices were the principal causes of mort-
gage distress during the Great Depression, lax
underwriting may have contributed to the high
rate of mortgage delinquency. A National Bureau
of Economic Research (NBER) survey found that,
during the Depression, foreclosure rates were
higher for loans made later in the 1920s than for
those made earlier in the decade, suggesting that
underwriting standards had deteriorated over
time.17 Delinquency rates were also higher for

non-amortizing and high loan-to-value loans
(Morton, 1956, p. 100). Thus, although the proxi-
mate cause of the high rate of loan delinquencies
and foreclosures during the 1930s was the eco-
nomic depression, the likelihood of default on
any given loan apparently was influenced by the
characteristics of the loan itself.18

GOVERNMENT TO THE RESCUE
Federal, state, and local governments took

many actions to provide relief from the effects of

Wheelock

FEDERAL RESERVE BANK OF ST. LOUIS REVIEW MAY/JUNE, PART 1 2008 139

17 Similarly, Demyanyk and Van Hemert (2007) found that the quality
of subprime mortgage loans declined monotonically during 2001-06,
as the subprime loan market expanded rapidly.

18 The NBER study found considerable differences in foreclosure
rates across lender types, which might reflect differences in typical
loan terms, such as amortization or other contract features, between
different types of lenders. However, as Morton (1956) acknowl-
edges, the NBER sample of loans was not random. In particular, it
did not include data for lenders that failed or otherwise went out
of business during the Depression.
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The Great Depression and HOLC

With the onset of the Depression, the US faced a major
housing crisis

The federal government stepped in to shore up the
market

This gives us the Federal Housing Administration and a
bunch of changes to the mortgage market

Of interest here is the creation of the Home Owners’
Loan Corporation (HOLC)
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The Great Depression and HOLC

HOLC initially issues bonds to buy and refinance
mortgages, refinancing 1 in 10 non-farm mortgages

Between 1935 and 1940, HOLC attempted to introduce
a systematic appraisal process based on
neighborhood-characteristics when evaluating individual
properties

In the process, HOLC created ‘security maps’ for 239
cities

Here are two nice sites to explore these maps in
Virginia:

Redlining Richmond
Redlining in Virginia (for Roanoke, Norfolk and
Richmond)
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The Impact of HOLC Security Maps

These HOLC maps divided neighborhoods up into
different quality grades, A through D

These grades are described in the following way:

Grade A: “homogenous,” in demand during “good times
or bad”
Grade B: “like a 1935 automobile - still good, but not
what the people are buying today who can afford a new
one”
Grade C: becoming obsolete, “expiring restrictions or
lack of them” and “infiltration of a lower grade
population”
Grade D: “those neighborhoods in which the things that
are now taking place in the C neighborhoods, have
already happened”
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The Impact of HOLC Security Maps

The worst neighborhoods, the D neighborhoods, were
shaded red on the security maps

This is the origin of ‘redlining’

A major question in the social sciences literature (and
the popular press) is whether these HOLC maps led to
discrimination against black borrowers, furthering
black-white gaps in outcomes

Let’s start by taking a look at our local maps
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Richmond’s Redlining
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The Effects of Redlining

To examine the effects of redlining, we’ll take a look at
Aaronson, Hartley and Mazumder’s “The Effects of the
1930s HOLC ‘Redlining Maps’””

They are going to geocode the security maps and merge
them with census and credit bureau data

The main question is whether residents on a lower
graded side of a boundary have worse outcomes than
residents on the higher graded side of a boundary
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The Effects of Redlining
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Figure 3:  Changes Over Time in Mean Outcomes by HOLC Neighborhood Grade 
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The Effects of Redlining

Table 2: Assessing HOLC Grading Criteria

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

Coeficients ABCD ABCD DC DC CB CB BA BA
Share AA 2.824 1.510 2.742 2.093 -2.857 -3.531 -5.514 -10.147

(1.233) (1.521) (0.870) (1.125) (1.146) (1.398) (1.262) (2.283)
Share Home Ownership -6.600 -7.590 -3.353 -4.523 -3.966 -4.818 -3.786 -3.857

(0.594) (0.737) (0.428) (0.529) (0.485) (0.593) (0.565) (0.753)
Log House Value -3.057 -3.319 -1.570 -1.936 -1.474 -2.005 -1.598 -1.676

(0.225) (0.268) (0.239) (0.218) (0.178) (0.189) (0.195) (0.281)
Log Rent -0.154 -0.163 -0.095 -0.071 -0.118 -0.145 0.064 0.035

(0.080) (0.091) (0.060) (0.072) (0.061) (0.075) (0.073) (0.092)
Occscore -4.318 -6.012 -0.514 -2.231 -1.593 -3.875 -3.004 -2.971

(1.166) (1.246) (1.091) (1.177) (0.968) (1.215) (1.055) (1.258)
Employment -0.139 -0.148 -0.143 -0.203 -0.132 -0.170 0.030 0.051

(0.031) (0.038) (0.041) (0.049) (0.022) (0.037) (0.023) (0.030)
Radio -6.665 -7.163 -3.812 -2.894 -3.809 -4.260 -1.336 -2.214

(0.753) (0.910) (0.530) (0.576) (0.622) (0.765) (0.766) (0.930)
Literacy -7.825 -10.676 -7.803 -10.726 -0.649 -0.888 -4.699 -4.003

(2.349) (2.698) (1.802) (2.331) (3.618) (3.596) (3.834) (6.512)
School Attendance 4.198 6.099 1.059 1.329 2.210 4.537 1.783 2.645

(0.811) (1.192) (0.729) (0.947) (0.661) (1.014) (0.721) (1.202)
Share Foreign Born -0.332 -1.194 -2.548 -3.139 0.466 0.172 0.681 0.609

(1.373) (1.757) (0.824) (0.968) (1.023) (1.139) (1.298) (1.832)

Includes changes* -- X -- X -- X -- X
Cities 147 146 138 137 144 142 120 102
N 4717 3928 3146 2704 3045 2506 1479 1088
Psuedo R^2 0.482 0.511 0.498 0.538 0.442 0.502 0.348 0.399
Note: This table reports estimates of the relationship between HOLC map grades and 1930 neighborhood 
characteristics and 1920 to 1930 trends in characteristics. Each observation represents an HOLC 
neighborhood. In the ordered logit specification, the dependent variable is coded such that the neighborhood 
graded as riskiest has the highest value (e.g. the dependent variable is coded as D=4, C=3, B=2, and D=1).  All 
specifications include city fixed effects and are weighted by the log of the population of the HOLC 
neighborhood in 1930.  Standard errors are shown in parentheses and are clustered by city.

ProbitOrdered Logit

52
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The Effects of Redlining

But there is a big question of identification

Are any observed differences caused by the boundary
being drawn?

Or are differences being driven by the underlying
variables that led to the boundary getting drawn in the
first place?

Aaronson, Mazumder and Hartley are going to take a
couple of approaches to try to establish causality
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The Effects of Redlining
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Appendix Figure A1: Boundary Buffer Zones for New York City 
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The Effects of Redlining
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Appendix Figure A4:  Hypothetical Examples of Missing and Misaligned Borders 
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The Effects of Redlining
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Appendix Figure A5:  Example of Grid Placed over New York City 
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The Effects of Redlining
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Figure 5:  Effects on D-C Gaps in Share African American, Treated and Grid Counterfactuals 

Panel A:  Treated and Grid Counterfactuals 

 

Panel B:  Triple Difference Estimates 
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The Effects of Redlining

44 

Figure 7: Effects on D-C gaps: Comparing Low and High Propensity for Treatment 

Figure 8: Effects on C-B Gaps in Share African American, Treated and Grid Counterfactuals 
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The Effects of Redlining
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Figure 9: Effects on D-C and C-B Gaps in Home Ownership 

Panel A:  D-C Gaps in Home Ownership 

 

Panel B:  C-B Gaps in Home Ownership 
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The Effects of Redlining

 46  
 

Figure 10:  Effects on D-C and C-B Gaps in House Values 

Panel A: D-C Gaps in House Values 

 

Panel B: C-B Gaps in House Values 
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The Effects of Neighborhoods on Inequality and Mobility

Let’s switch our approach a little bit

Instead of focusing on how the evolution of differences
in predominantly white and predominantly black
neighborhoods may be contributing to black-white gaps,
let’s think about what happens when you move an
individual or family from one neighborhood to the other

We’re going to take a look at the results from the
Moving to Opportunity experiment

This experiment was not specifically about racial gaps
in opportunity but rather about gaps in opportunity
between high and low poverty neighborhoods generally
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The Effects of Neighborhoods on Inequality and Mobility

The program operated in five cities: Baltimore, Boston,
Chicago, Los Angeles and New York

It focused on families that had children, resided in
public housing or Section 8 assisted housing, and lived
in a census tract with a 1990 poverty rate of 40 percent
or more

Participants were randomly placed into three groups:

Experimental - received a restricted housing voucher
(could only be used in a low poverty area) and
counseling
Section 8 Comparison - received an unrestricted housing
voucher and no counseling
Control - no housing voucher or counseling
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The Effects of Neighborhoods on Inequality and Mobility
 228 AEA PAPERS AND PROCEEDINGS MAY 2013

 Our primary focus is on indices of adult out
 comes in the domains of economic outcomes,
 physical health, and mental health, and youth
 outcomes in the domains of education, physical
 health, mental health, and risky behavior. The
 outcome indices are constructed from a set of

 individual outcomes from our surveys that are
 rescaled so that higher values represent "better"
 outcomes and then converted to z-scores using the
 control group distribution. Aggregating outcomes
 improves statistical power to detect impacts and
 reduces the risk of "false positives" by reducing
 the number of statistical tests carried out. To fur

 ther reduce the risk of false positives due to data
 mining, the outcome indices we examine were
 pre-specified for the interim MTO follow-up
 done in 2002 (Kling, Liebman, and Katz 2007).

 We present intention-to-treat (ITT) estimates
 that capture the effect of being offered the chance
 to use an MTO voucher to move into a different

 neighborhood. These estimates are calculated as
 the difference in average outcomes for families
 assigned to treatment versus the control condi
 tion, by regressing an outcome index against
 indicators for treatment-group assignment and
 (pre-random assignment) baseline covariates
 that include indicators for MTO demonstration

 site and participant sociodemographic character
 istics to improve precision (see online Appendix
 Table 1). The estimates are weighted to account
 for changes over time in the probability of treat
 ment assignment due to higher-than-expected
 compliance rates.

 We also present estimates of the effects of
 treatment on the treated (TOT), which use random
 assignment indicators as instruments for moving
 through MTO in the Experimental or Section 8
 groups and assume the treatment assignment only
 affects families who move using a MTO voucher.

 III. Results

 One year after baseline, the average con
 trol group adult was living in a neighborhood
 with an average tract poverty rate of 50 per
 cent (online Appendix Table 2). Moving with
 an Experimental voucher reduced average
 tract poverty rates one year after baseline by
 35 percentage points (2.85 standard deviations
 in the 2000 census tract poverty distribution),
 while moving through MTO with a regular
 Section 8 voucher reduced tract poverty rates by
 21 percentage points (1.73 standard deviations).

 Average census tract poverty rate
 from random assignment through May 2008

 Figure 1. Densities of Average Poverty Rate by
 Treatment Group

 Notes: Duration-weighted average of census tract poverty at
 all addresses from random assignment through May 2008
 (just prior to the long-term survey period), based on linear
 interpolation of 1990 and 2000 decennial census and the
 2005-2009 American Community Survey data. Density esti
 mates used an Epanechnikov kernel with a half-width of two.

 Source and Sample: The sample is all adults who were inter
 viewed as part of the long-term survey (with Experimental
 and Section 8 group adults limited to those who used an
 MTO voucher to move). Sample sizes in the Experimental,
 Section 8, and control groups are 711,413, and 1,139.

 These differences across MTO groups in neigh
 borhood conditions narrowed over time, mostly
 because the neighborhood poverty rates for con
 trols declined.

 Despite the partial convergence of neighbor
 hood conditions across MTO groups over the
 study period, MTO-induced differences in dura
 tion-weighted average tract poverty rates over the
 course of the 10-15 year follow-up period were
 quite sizable. Figure 1 shows that a large share of
 adults who moved with an MTO Experimental
 voucher had an average tract poverty rate below
 20 percent, which was true for few control group
 families. The effects of moving with a regu
 lar Section 8 voucher on average tract poverty
 rates were somewhat less pronounced. (Online
 Appendix Table 2 presents MTO impacts on a
 broader set of neighborhood characteristics.)

 Contrary to the widespread view that living
 in a disadvantaged inner-city neighborhood
 depresses labor market outcomes, Table 1 shows
 that being offered a voucher through MTO did
 not improve economic self-sufficiency, at least
 for this study sample. Although the ITT esti
 mate for the Section 8 group was negative and
 marginally significant (p < 0.10), we believe this
 was most likely an artifact of our interviewing
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The Effects of Neighborhoods on Inequality and Mobility
 MOVING TO OPPORTUNITY IN BOSTON 649

 TABLE X

 SUMMARY OF IMPACTS OF MTO-BOSTON ON OUTCOMES

 Experimental Section 8 Comparison

 versus Control versus Control

 Relative Relative

 Control Change for Control Change for

 Complier Treatment Complier Treatment

 Mean Compliers Mean Compliers

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

 A. Children's human capital

 accumulation

 Behavior problems index (boys) .44 -42%** .45 -36%**

 Behavior problems index (girls) .20 -24% .23 -34%

 Injury requiring medical attention .16 -74%** .14 -43%

 Asthma attack requiring attention .16 -65%* .11 -9%

 B. Adult economic self-sufficiency

 Receiving TANF 7-9 quarters

 after enrollment .52 +2% .48 -11%

 Not employed 7-9 quarters after

 enrollment .62 -4% .53 -9%

 C. Safety

 Heard gunfire in neighborhood .26 - 100%** .24 -72%**

 Seen drugs in neighborhood .43 -95%** .40 -54%**

 Child attacked, robbed,

 threatened .16 -80%* .15 -37%

 D. Adult health

 Overall health fair or poor .54 -44%** .48 -55%**
 Calm and peaceful some of the

 time or less .61 -37%** .57 -40%**

 Happy some of the time or less .51 -27% .43 - 19%
 Predicted probability of major

 depressive episode .34 -29% .23 -43%

 Control Complier Means and Relative Changes for Compliers (based on TOT Differences) are derived
 from coefficients in Tables VI-IX.

 * = p-value < .1; ** = p-value < .05 (based on TOT estimates).

 each outcome separately, but in assessing the joint significance of
 the results it is of course important to note that all the outcomes are
 measured in the same sample, and also that both treatment groups
 use the same control group. Estimates of the joint probability of such
 a consistent pattern of results indicate that such a pattern is ex-
 tremely unlikely to be due to chance.49

 49. Specifically, we estimated the odds that all eight health-related outcomes
 in panels A and D for both treatment groups shown in Table X would indicate
 health improvements simply due to sampling variability. To compute these odds,
 we simulated the null hypothesis of no true difference between the Experimental,
 Section 8 Comparison, and Control groups, accounting for the covariance struc-
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The Effects of Neighborhoods on Inequality and Mobility

 VOL 103 NO. 3 LONG-TERM NEIGHBORHOOD EFFECTS ON LOW-INCOME FAMIUES 229

 Table 1—MTO Impacts on Adult Outcomes

 Experimental Section 8

 versus  versus

 control  control

 Panel A. Outcome indices (z scores)
 Index for all outcomes  0.037  -0.010

 (0.040)  (0.059)
 Economic self-sufficiency  -0.029  -0.112*

 (0.040)  (0.059)
 Absence of physical health  0.055  0.062

 problems  (0.042)  (0.058)
 Absence of mental health  0.069  0.063

 problems  (0.042)  (0.062)

 Panel B. Selected individual health outcomes

 Psychological distress,  -0.106**  -0.081

 K-6 z-score  (0.042)  (0.060)
 BMI > 40  -0.036**  -0.038*

 (0.016)  (0.023)
 Blood test detected diabetes  -0.050***  -0.015

 (HbAlc > 6.5%)  (0.018)  (0.026)

 Notes: Estimates are the intent-to-treat effect sizes from

 an ordinary least squares regression of each outcome on
 treatment indicators and the baseline covariates listed

 in online Appendix Table 1. Robust standard errors are
 in parentheses. Outcome indices and psychological dis
 tress are z-scores using the mean and standard deviation
 for the control group. Index components are (positive out
 comes (+) included as is, while signs for negative out
 comes (—) were reversed so that higher values indicate
 "better" outcomes): Economic + adult employed and not
 on TANF + employed + earnings — on TANF - gov
 ernment income. Mental health: — distress — depres
 sion — Generalized Anxiety + calmness + sleep. Physical
 health: — self-reported health fair/poor - asthma attack
 past year — obesity - hypertension - trouble carrying/
 climbing. The index for all outcomes includes the 15 mea
 sures from the three indices. Psychological distress consists
 of six items (e.g., sadness) scaled on a score from 0 to 24
 (highest distress).

 *** Significant at the 1 percent level.
 ** Significant at the 5 percent level.
 * Significant at the 10 percent level.

 Source and Sample: The sample is all adults who were inter
 viewed as part of the long-term survey. Sample sizes in the
 Experimental, Section 8, and control groups are 1,456, 678,
 and 1,139.

 the Section 8 group adults a bit later than control
 adults, when labor market conditions were less
 favorable (see Sanbonmatsu et al. 2011).

 The results in Table 1 also hint at some poten
 tially positive impacts of MTO on adult mental
 and physical health outcomes, with ITT effects
 on these broad health outcome indices that were

 in the direction of better health but not quite
 statistically significant. However some specific
 individual health outcomes showed large and sta
 tistically significant improvements in response
 to MTO-assisted moves. For example, mov
 ing with an Experimental group voucher (the
 TOT effect) reduced the prevalence of having a
 body mass index of 40 or more (BMI, defined
 as weight in kilograms divided by the square of
 height in meters) by 7 percentage points. This
 was a decline of nearly 40 percent of the control
 group mean of 18 percent (Ludwig et al. 2011).
 For a five-foot-four woman, a BMI of 40 would
 correspond to a weight of about 235 pounds. We
 also found the Experimental-voucher TOT effect
 reduced the prevalence of diabetes, measured
 from blood samples and defined as having a level
 of glycosylated hemoglobin (HbAlc) > 6.5 per
 cent, by 10 percentage points, or one-half of the
 control group's rate.

 We found no evidence that MTO had ben

 eficial impacts on youth educational outcomes.
 Effects on math and reading test scores were
 very close to zero both for youth who were pre
 school age at baseline and for youth who were
 ages six and up at baseline. MTO did tend to
 have some beneficial effects on female but not

 male youth in other outcome domains (Table 2).
 Assignment to the Experimental and Section 8
 groups improved physical health for girls, while
 the Experimental group effect on mental health
 outcomes is also positive and statistically sig
 nificant for girls. The estimated effects on health
 outcomes for boys range from zero to negative
 (worse health). We can reject the null hypoth
 esis that the physical and mental health impacts
 of the Experimental treatment are the same by
 gender (online Appendix Table 3).

 IV. Discussion

 The MTO long-term results did not provide
 support for the view that high rates of school
 failure and non-employment in central city
 neighborhoods are due to the direct adverse
 effects of living in a poor neighborhood. The
 pattern of findings was consistent with the
 results from the four to seven year interim
 follow-up of MTO adults and youth (Kling,
 Liebman, and Katz 2007). Our long-term data
 also showed no detectable impacts on aca
 demic achievement for children of preschool
 age at baseline even though MTO led to very
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The Effects of Neighborhoods on Inequality and Mobility

 230 AEA PAPERS AND PROCEEDINGS MAY 2013

 Table 2—MTO Impacts on Youth Outcomes

 Experimental  Section 8  Experimental  Section 8

 versus control  versus control  versus control  versus control

 Panel A. Outcome indices {z-scores)
 Female youth  Male youth

 Index for all outcomes  0.079  0.077  -0.016  -0.116*

 (0.062)  (0.065)  (0.062)  (0.069)
 Absence of physical health problems  0.109*  0.124*  -0.075  -0.058

 (0.061)  (0.065)  (0.068)  (0.078)
 Absence of mental health problems  0.160***  0.039  0.008  -0.062

 (0.058)  (0.065)  (0.064)  (0.071)
 Absence of risky behavior  -0.001  0.007  0.027  -0.069

 (0.065)  (0.066)  (0.061)  (0.067)
 Education  -0.043  0.027  -0.006  -0.082

 (0.061)  (0.072)  (0.061)  (0.069)

 Panel B. Selected education outcomes by age group (z-scores)

 Under age 6  Ages 6 and over

 Combined math/reading assessment  -0.014  0.019  -0.018  0.043

 (0.055)  (0.056)  (0.061)  (0.072)

 Notes: Estimates are the intent-to-treat effect sizes from an ordinary least squares regression of each outcome on treatment
 indicators and the baseline covariates listed in online Appendix Tables 1 and IB. Robust standard errors adjusted for household
 clustering are in parentheses. All measures are z-scores using the mean and standard deviation for the control group. Index com
 ponents are (positive outcomes (+) included as is, while the signs for negative outcomes (—) were reversed so that higher index
 values indicate "better" outcomes): Physical health: — self-reported health fair/poor — asthma attack past year — overweight
 - non-sports injury past year. Mental health: - distress — depression - Generalized Anxiety. Risky behavior: - marijuana
 past 30 days — smoking past 30 days - alcohol past 30 days - ever pregnant or gotten someone pregnant. Education: + grad
 uated high school or still in school + in school or working + Early Childhood Longitudinal Study-Kindergarten cohort study
 (ECLS-K) reading score -I- ECLS-K math score. The index for all outcomes includes the 15 measures in the four indices.

 "♦Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.

 Source and Sample: The sample in both panels is youth who were interviewed as part of the long-term survey. Panel A is youth
 ages 15-20 as of December 2007, and panel B is youth ages 13-20 as of the same date (in analysis not shown, effects for youth
 ages 10-12 were similar to those for youth ages 13-20). Sample sizes in the Experimental, Section 8, and control groups are
 1,437, 1,031, and 1,153 forpanelAand 1,850, 1,318, and 1,476 for panel B.

 large changes in their neighborhood conditions
 at a life stage when they may be most develop
 mentally malleable.

 One obvious question involves generalizabil
 ity: Do neighborhood changes have no impact on
 earnings or educational achievement outcomes
 here because the MTO study sample is some
 how unusual? MTO families were drawn from

 extremely distressed communities. The baseline
 census tracts for MTO families were fully three
 standard deviations above the national average
 in the 2000 census tract-poverty distribution. On
 the other hand, much of the scientific and policy
 concern about "neighborhood effects" is pre
 cisely with families living in the most distressed
 areas. And previous observational studies report

 finding impacts on samples similar to the MTO
 sample.

 Looking at broad indices of outcomes that
 were pre-specified for the interim MTO data, we
 see suggestive (but not always statistically sig
 nificant) signs that physical and mental health
 outcomes improved for adult women and female
 youth. We see very large MTO impacts on spe
 cific health measures, particularly those related
 to extreme obesity and diabetes. Although we
 acknowledge that measuring candidate mecha
 nisms like diet, exercise and access to health care
 is intrinsically challenging, and that our available
 data on these factors are quite limited, it is note
 worthy that MTO moves reduced extreme obesity
 and diabetes by fully 40-50 percent for adults
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 measured from 20 to 28. These effects are estimated using specifications analogous 
to that in column 5 of Table 3. The MTO experimental impact does in fact rise 
sharply with age of income measurement for the younger children. The null hypoth-
esis that the experimental impacts do not vary with the age at which income is mea-
sured is rejected with  p < 0.01 .27 In contrast, the treatment effects fall significantly 
with the age at which income is measured for the older children, implying that they 
not only have lower earnings but also have less earnings growth in their early career 
relative to those in the control group. A similar pattern of rising treatment effects 
with age of income measurement for younger children and declining effects with 

27 To estimate this p-value, we regress earnings on the treatment group indicators linearly interacted with the age 
of income measurement, controlling for age of income measurement fixed effects interacted with site fixed effects. 
The p-value is based on the coefficient for the interaction of age at income measurement with the experimental 
treatment indicator. We estimate this regression in a dataset with one observation per age of income measurement 
per child and cluster standard errors by family.
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Figure 1. Impacts of Experimental Voucher by Age of Earnings Measurement

Notes: This figure presents ITT estimates of the impact of being assigned to the experimental voucher group on 
individual earnings, varying the age at which earnings is measured from 20 to 28. The estimate at each age is 
obtained from an OLS regression (weighted to adjust for differences in sampling probabilities across sites and 
over time) of individual earnings at that age on indicators for being assigned to the experimental voucher group 
and the Section 8 voucher group as well as randomization site indicators. We plot the coefficient on the experimen-
tal voucher group indicator in this figure; the corresponding estimates for the Section 8 voucher group are shown 
in online Appendix Figure 1. The series in circles restricts the sample to children below age 13 at random assign-
ment; the series in triangles includes children between age 13 and 18 at random assignment. The estimates in the 
two series are obtained from separate regressions. The estimates at age 26 exactly match those reported in column 
5 of Table 3; the remaining estimates replicate that specification, varying the age at which earnings is measured. 
The null hypothesis that the experimental impacts do not vary with the age of income measurement is rejected with 
p < 0.01 for the below 13 series and p = 0.06 for the age 13–18 series. See notes to Table 3 for further details on 
specifications and variable definitions.
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