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Overview
Data:
e over last 40 years large increase in US income inequality

e simultaneous rise in residential income segregation within
US metro areas

e micro evidence of neighborhood exposure effects on
children’s future income

Theory:

e models with neighborhood externalities — residential
segregation and intergenerational immobility

o feedback effect between residential segregation and
inequality — quantify effect on inequality rise
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Some Literature

e measures of inequality and segregation:
Katz and Murphy (1992), Jargowsky (1996), Autor et al. (1998),
Goldin and Katz (2001), Massey et al. (2009), Watson (2009),
Reardon and Bischoff (2011), ...

e measures of intergenerational mobility and estimates of
neighborhood exposure effects:
Chetty, Hendren and Katz (2016) and Chetty et Hendren (2018a,
2018b), Chetty et al. (2020), ...

e 90s theoretical work on inequality and local externalities:
Benabou (1996a,1996b), Durlauf (1996a,1996b), Fernandez
and Rogerson (1996,1998),. . .

e general equilibrium model to quantify macro effects:
Durlauf and Seshadri (2017), Fogli and Guerrieri (2019), Eckert
and Kleineberg (2019), Graham and Zheng (2020)
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Data Source

e Census tract data on family income 1980 - 2010

e geographic unit and sub-unit: metro area and census tract
(according to Census 2000)

¢ inequality and segregation measures are typically
calculated at the metro area level and then aggregated at
the national level weighting for population
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Income Inequality

e increase in US income inequality is a robust finding: Katz
and Murphy (1992), Autor et al. (1998), Goldin and Katz
(2001), Card and Lemieux (2001), Acemoglu (2002), Card
and DiNardo (2002), Piketty and Saez (2003), Autor et al
(2008)

e common measures of inequality:

1. Gini coefficient
2. Theil index
3. 90/10, 90/50, 50/10 ratios

e rise in inequality driven by the top of the distribution
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Income Inequality: Gini Coefficient
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Inequality Within and Across Metros: Theil Index
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Other Measures of Inequality
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e increase in US residential segregation by income is also a
robust finding: Jargowsky (1996), Massey et al. (2009),
Watson (2009), Reardon and Bischoff (2011), Reardon et
al. (2018)

e common measures of segregation:

1. dissimilarity index
2. Hindex (Reardon and Bischoff)
3. others: Centile Gap Index, Neighborhood Sorting Index, ...
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Dissimilarity Index

e it measures how uneven is the distribution of two mutually
exclusive groups across geographic subunits

e groups: rich and poor (e.g. above and below the 80th

percentile):
yi(j)
— = 1
0=2%/55 Y0 W
e X;(j) = poor in census tract i in metro j
e yij

o X(j
Y(

total poor population in metro j

)
) = rich in census tract / in metro j
) =
):

total rich population in metro j
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Dissimilarity Index with Different Percentiles
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Alternative Measures of Segregation
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Connection between Inequality and Segregation?

inequality and segregation measures show signs of correlation:

1. at the aggregate level across time
2. at the metro area level across space

3. at the metro area level across space and time
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Inequality and Segregation Across Time
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Inequality and Segregation Across Space
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Inequality and Segregation Across Space and Time
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Intergenerational Mobility

Chetty et al. (2016) show that the US has also experienced
a "fading of the American dream"”

they show that rates of absolute intergenerational mobility
have fallen from approximately 90% for children born in
1940 to 50% for children born in 1980

Chetty et al. (2014) study the cross-section distribution of
intergenerational mobility across different areas in the US

they find that high mobility areas typically have less income
inequality and less residential segregation (both racial and
by income)
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Mean Rate of Absolute Mobility by Cohort
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Intergenerational Mobility Matrix

TABLE Il
National Quintile Transition Matrix

Parent Quintile
1 2 3 4 5

1 33.7% 24.2% 17.8% 13.4% 10.9%

Child 2 28.0% 24.2% 19.8% 16.0% 11.9%

Quintile 3 18.4% 21.7% 22.1% 20.9% 17.0%
4

12.3% 17.6% 22.0% 24.4% 23.6%
5 7.5% 12.3% 18.3% 25.4% 36.5%

Notes. Each cell reports the percentage of children with family income in
the quintile given by the row conditional on having parents with family
income in the quintile given by the column for the 9,867,736 children in the
core sample (1980-82 birth cohorts). See notes to Table | for income and
sample definitions. See Online Appendix Table VI for an analogous
transition matrix constructed using the 1980-85 cohorts.

Source: Chetty et al. (2014)
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The Geography of International Mobility

A. Absolute Upward Mobility: Mean Child Rank for Parents at 25th Percentile (‘ng) by CZ
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Correlates of Spatial Variation in Upward Mobility
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Intergenerational Mobility and Segregation
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Educational gap between rich and poor

Educational attainment in each school district in the U.S.
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Segregation and Educational Gap
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Neighborhood Exposure Effects: Moving to
Opportunity

Chetty, Handren and Katz (2016): use administrative data
to study the neighborhood exposure effects on children’s
income using the MTO program

MTO program offered randomly selected families living in
high-poverty housing projects housing vouchers to move to
lower-poverty neighborhoods

program run between 1994-1998 in 5 cities: Baltimore,
Boston, Chicago, Los Angeles, New York

children whose families participate in the program when
thy are less than 13 year old have an annual income 31%
higher than control group in their mid-twenties

possibly negative long-term impact if moving at older age
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Impact of Experimental Voucher by Age of Random
Assignment
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County-Level Quasi-Experiment

e Chetty and Hendren (2018) uses administrative data to
estimate the causal effect of each county on children’s
earnings

e quasi-experiment: compare families moving from one
county to another with children of different age

e findings:
1. for children with parents at 25th percentile: 1 SD better
county from birth = 10% earning gains

2. for children with parents at 75th percentile: 1 SD better
county from birth = 6% earning gains
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Predictors of Place Effects for Poor Children

Perm.
Resigents  _  Selection + Causal Corr. with
’ " L ' Causal Effect
Theil Index of _| -
Racial Segregation -0.37
Frac w/Commute _|
<15 mins. 0.02
Gini_|
Coef -041
Top 1% _|
Income Share 023
Test Scores
Cond. on Income | 0.36
School Expend.
Per Capita | -0.07
Num. of Colleges
er Capita”| -0.19
Social Capital
Index | 0.15
Frac. Single _|
Moms 038
Frac. Foreign _| 003
Frac. Black
Residents | 032

T T T T T T T T T
-80 6.0 -40 -20 0 2.0 4.0 6.0 8.0
Percentage Impact of 1 SD Change in Covariate



Mobility and Neighborhood Effects
00000000000 0e

Moving to Opportunity: Randomized Control Trial

Chetty et al. (2020) have access to administrative data at
the census tract level

they implement a randomized control trial with housing
voucher recipients in Seattle and King County

they provided services to reduce barriers to moving to
high-upward-mobility neighborhoods: customized search
assitance, landlord engagement and short-term financial
assistance

the intervention increased the fraction of families moving to
high-upward-mobility neighborhoods from 15% to 53%

— redesigning affordable housing policies to provide
customized assistance in housing search
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Preview

'90s theoretical literature on segregation and inequality in
GE frameworks: Benabou (1993, 1996), Durlauf (19964,
1996b), Fernandez and Rogerson (1994, 1996)

models with three key ingredients
1. endogenous residential choice
2. human capital accumulation
3. local spillovers in human capital accumulation
e capture public schools, peer effects, role models, social

normas, crime, job networks, . ..

common result: residential segregation/stratification by
income arises endogenously

common theme: residential segregation exacerbates
inequality in education and income



General Equilibrium
0Oe000000000000

Theory Meets New Data

using new micro data to quantify such models:
Durlauf and Seshadri (2017), Fogli and Guerrieri (2019), Eckert
and Kleineberg (2019), Graham and Zheng (2020)

Fogli and Guerrieri (2019) ask: has residential segregation
contributed to amplify inequality response to underlying shocks?

endogenous response of house prices — feedback between
inequality and segregation

calibrate to representative US MSA using the new estimates by
Chetty and Hendren

main exercise: MIT shock to skill premium in 1980

segregation contributes to roughly 28% of the increase in
inequality
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Set Up

overlapping generations of agents who live for 2 periods:
children and parents

a parent at time t:

e earns a wage w; € [w, w]

e has a child with ability a; < [a,3]
assume log(a) follows an AR1 process with correlation p

Fi(w,a) = joint distribution of w and a at time t
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Geography and Housing Market

two neighborhoods: ne {A, B}
each agent live in a house of same size and quality

R{ = rent in neighborhood n at time ¢

extreme assumptions on supply:

e fixed supply H in neighborhood A;

o fully elastic supply of houses in neighborhood B;

marginal cost of construction in B =0 = RZ =0 for all t
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Education and Wage Dynamics

parents can directly invest in education e € {e;, ey}
costof g =0, costof ey =1

wage of child with ability a;, education e, growing up in n:
Wit = Q(w, ar, e, S, &)

where g is iid noise and S} is neighborhood n spillover

S{' = average human capital in neighborhood n at time ¢

Sf = E[wiy1(w, a,€)|ni(w, a) = n|
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Parents

e parents’ preferences:

u(cr) + Ed[g(wiy 1))
u concave, g increasing, both continuously diff

e assumptions:
e no saving: for simplicity
¢ no borrowing: cannot borrow against kids’ future wage

¢ a parent with wage w; and child ability a; chooses
1. consumption c(w;, ar)
2. neighborhood ny(w;, at)

3. child’s education level e;(w;, a;)
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Parents’ Optimization Problem

parent (w;, a;) at time t solves

Ulwy,ar) = max u(cr) + Et[g(wiy1)]

Ct,€t,Nt
s.t. ci+RM"+ter < w
N,
Wir1 = Q(wy, ar, e, S;', &)

taking as given R¥ and Sf for k = A, B
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Equilibrium

For given Fy(w, a), an equilibrium is a sequence
{mi(w,a),e(w,a), RA, S{\, SB, Fi(w, a)} satisfying
o agents optimization: for any t given R#, S, S8
¢ spillover consistency for any t and k =A,B

e housing market clearing: for any t

H:// Fi(w,a)dwda
ni(w,a)=A

e wage dynamics: for any t

wiyt(w,a,e) = Q(w,a,e(w,a), S]" . e)
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Assumptions

Focus on equilibria with R > 0 for all t = S > SB for all t

Assumption A1
The function Q(a, e, S,¢€) is

e constantin Sand aife=¢;

e increasing in Sand aif e = ey

Assumption A2
The composite function g(Q2(a, e, S, €)) has increasing
differencesinaand S, aand e, w and S, and w and e
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Cut-off Characterization

Proposition
Under A1 and A2, for each t there are two non-increasing
cut-off functions wi(a) and w;(a) with wy(a) < wi(a) such that

0 if W < Wt(at)
1ifw > vAvt(at)

er(wr, ar) = {

and )
Bifw; < wi(a
ki(we, at) = ! xt( t)
Aif wy > wy(ar)
Corollary

Two cut-off functions coincide when no one in B chooses ey
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Cut-Off Characterization
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Functional Forms

choose u(c) = log(c) and g(c) = log(c)
setel =0and e =1

wage function
Q(W> a,e, Sn7 8) = (b+ ean (ﬁO + B1 Sn))Wae

¢ iid and lognormal

these functional forms allow us to derive the cut-off
functions in closed form
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Skill Premium Shock

what fundamental shock is behind the rise in inequality?
assume it is skill-biased technical change

in our model: think about a one-time, unexpected,
permanent increase in n

Q(W7 a,e, Sn7 E) = (b+ ean(ﬁo + B1 Sn))Wag

what is the economy’s response?
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Response to Skill Premium Shock

Wi

a, a

(c) Partial Equilibrium (d) General Equilibrium
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Extended Model

Two new ingredients:

1. continuous educational choice:

¢ higher dispersion in investment in human capital

2. residential preference shock:

¢ this generates more mixing in the initial steady state
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Extended Model

e parents’ problem

Ulw,ar) = Te?ﬁt/og[(1+9t ni=A)Cl+1log(Wis1)

s.t. ct+Ff’t’+ret < wy

Wit = (b+ eram:i(Bo+ B1SE))wi' e
e educational choice

e(w, ain) = w— A _ b
P e 2a(Bo+BrSY)




Quantitative Analysis
000000000000 00000

Main Exercise

calibrate the model steady state to 1980

one-time, unexpected, permanent shock to i in 1980
match skill premium increase from .39 (1980) to .54 (1990)
we interpret 1 period as 10 years (schooling age)

look at responses of inequality, segregation, mobility

look at counterfactual exercises to understand the
amplifying role of segregation
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Description ‘ Data ‘ Model ‘ Source

Gini coefficient 0.366 | 0.365 | Census 1980, family income
Dissimilarity index 0.318 | 0.318 | Census 1980, family income
HR index 0.100 | 0.094 | Census 1980, family income
B/A average income 0.516 | 0.459 | Census 1980

RA-RB normalized 0.073 | 0.074 | Census 1980

Rank-rank correlation 0.341 | 0.330 | Chetty et al. (2014)

Return to spillover 25th p | 0.104 | 0.104 | Chetty and Hendren (2018b)
Return to spillover 75thp | 0.064 | 0.070 | Chetty and Hendren (2018b)
Return to college 1980 0.304 | 0.306 | Valletta (2018)

Return to college 1990 0.449 | 0.449 | Valletta (2018)




Quantitative Analysis
0000e000000000000

Spillover’s effect
Chetty and Hendren (2018) look at movers across US
counties with children of different age
they focus on children born between 1980 and 1986

in the model we focus on "moving parents" and look at the
neighborhood’s effect on their children’s income

these children will be 18 between 1998 and 2004

= we average this effect between 1980 and 2000
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Parameters

Parameter ‘ Value ‘ Description

H 0.08 | Size of neighborhood A

a 0.20 | Wage function parameter

Bo 2.30 | Wage function parameter

Bi 0.26 | Wage function parameter

& 0.70 | Wage function parameter

T 0.30 | Cost of education

b 1.44 | Wage fixed component for no-college
p 0.38 | Autocorrelation of ability

c 0.48 | Standard dev. of log innate ability
Uq -3.10 | Average of log innate ability

Ue 0.42 | Average of log wage noise shock

0.65 | Standard dev. of log wage noise shock
0.05 | Preference shock value

0.33 | Preference shock probability

3.13 | skill premium shock

::lmﬁg
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Response to Skill Premium Shock

Panel a: inequality
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—e—model --@---data
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Response to Skill Premium Shock (continued)

t=0 t=1 t=2 t=3
Return to college 0.31 045 052 055
Gini coefficient 037 039 041 042
Dissimilarity index 031 038 0.39 0.39
HR® index 0.09 0.12 0.13 0.14
B/A average income  0.47 032 0.27 0.25
RA-R® normalized 0.07 0.18 029 0.37
Rank-rank correlation 0.25 0.34 040 042
A/B spillovers ratio 125 1.68 198 2.16
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Feedback effect of segregation on inequality

e skill premium shock increases inequality and segregation
e segregation further amplifes the increase in inequality

1. for given spillovers, more rich children will be exposed to
better neighborhoods — even richer

2. for given spillovers, more poor children will be exposed to
worse neighborhoods — even poorer

3. higher segregation will increase the gap between the
spillovers in the two neighborhoods — more inequality
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Main Counterfactual: Random Re-Location

e how much does segregation amplify the response of
inequality to the skill premium shock?

e main counterfactual: shut down residential choice after the
shock

e after the shock families randomly re-located in the two
neighborhoods

spillover equal in two neighborhoods — global spillover
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Mobility and Neighborhood Effects General Equilibrium
Main Counterfactual: Random Re-Location

Quantitative Analysis
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Additional Exercises

two alternative exercises to quantify the contribution of
segregation to inequality

1. no spillover (local or global)
e wage function not affected by local spillovers: ; =0
2. fixed local spillover (not responsive to the shock)

« keep S” and S® fixed at the initial steady state levels
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No Spillover and No Spillover Feedback

Panel a: inequality

1980 1990 2000 2010

—e—model - ®- fixed spillover ~®-no spillover

Panel b: segregation

0.42
0.4
038
036
034
032
03
0.28
0.26
1980 1990 2000 2010

—e—model - ®- fixed spillover ~®-no spillover
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Decomposing the Spillover Feedback

2.60

1.00
1980 1990 2000 2010

—@&— model - <@ - partial equilibrium -=<@--- mechanical effect

GE effect: as RA increases, the degree of sorting by income increases
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Model with No Spillover
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Eckert and Kleineberg (2019)

e estimate a structural spatial equilibrium model to study the
effects of different school financing policies

e two local ingredients: human capital accumulation
externalities and labor market access

¢ estimate the model by fitting model predictions to regional
data of the US geography

e result: equalization of school funding across all students
have some positive effect on education outcomes and
intergenerational mobility but small

e general equilibrium responses of local prices and local skill
composition significantly dampen the positive effects of
such a policy
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Final Remarks

residential segregation has been growing over time

significant effects on inequality, intergenerational mobility,
education, labor market access, ...

availability of detailed micro data has been booming

growing opportunity of using these data to quantify spacial
models and carefully think about policies

today | focused on segregation by income, but another
important topic is racial segregation ...



