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Introduction

Children’s incomes in adulthood vary remarkably by the local
region where they grow up (Chetty et al. (2014)).

Spatial variation in intergenerational mobility has been
documented for the US and many other developed countries.

What is the causal status of the link between neighborhood of
residence and longrun economic well-being?

To what extent do the differences in income mobility across
geographical areas reflect causal effects of place (Chetty &
Hendren (2018a,b); Chetty et al. (2020a,b); Chetty (2021))?

This paper

documents life cycle heterogeneity in the neighborhood sorting
critically reviews the estimation procedures and underlying
assumptions of the extant literature: causality or correlation?
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Motivation

Chetty & Hnedren (2018a) analyze data on families who
moved across commuting zones (CZ) in the US and argue that
neighborhoods shape various adulthood outcomes of children:

Adult incomes of children who moved converge to the adult
incomes of children of permanent residents in the destination
at a rate of 4% per year of exposure

They interpret their results as causal effects of neighborhoods

Chetty et al. (2020a) repeat the analysis at the Census tracts

Replicated using data from other countries

Chetty & Hendren (2018b): Causal effects of each county/CZ

Chetty et al. (2020a) construct an “Opportunity Atlas”

Touted as “zip code destiny” or “power of place”
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Motivation- Cont’d

Influence on the design of housing policies

Relocation policies as a way to promote upward mobility

Creating Moves to Opportunity Experiment (CMTO) in
Seattle and King county (Bergman et al. (2019))

Should we invest in families and local amenities, or whether
should we relocate families across neighborhoods?
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This Paper

Replicates Chetty et al. (2018) using Danish registers

Investigates the mechanisms behind the exposure estimates

Can one interpret the results as causal effects of
neighborhoods or "power of place"?
The role of selection and sorting

Examines identifying assumptions in Chetty et al. (2018):
Selection effects do not vary with the child’s age when moving

This requires children potential outcomes to be orthogonal to
their age when families move across neighborhoods

Documents life cycle heterogeneity in the nbhd sorting process
that invalidates the assumption of constant selection effects

Conducts a placebo test to examine the credibility of the
estimation strategies for identifying long-run nbhd effects
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Preview of Results

I find similar estimates to those of Chetty et al. (2018)

I provide evidence for a violation of the main identifying
assumption (constant selection effects) in previous studies

Self-selection into "permanent residency" status and into
timing of moves (wrt the age of children)

Families sort into heterogenous areas and the age of child
when parents move is not orthogonal to the extent to which
there is a positive sorting between parents and neighborhoods:

Higher correlation of later moves with income/family shocks

Placebo tests suggest: exposure effect estimates in the
literature reflect the correlational estimates of place effects
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Section 1: Literature Review
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Challenges and Questions

What do we learn from previous works about the role of nbhd?
schools, crime, peer effects, air quality, etc

Measurement errors
poor measures of neighborhood quality
static measures

External validity:
not clear implication for non-movers: identification
large-scale impacts and GE effects

Methodology:
output-based measures of neighborhood quality
rank-rank analysis (welfare implications)
lack of a life-cycle approach
statistical uncertainty surrounding neighborhood upward
mobility estimates (Mogstad et al. (2022))

Identifying assumptions
complementarity between early- and late-childhood investments
constant-in-age selection
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Chetty et al. (2018):

THE IMPACTS OF NEIGHBORHOODS ON
INTERGENERATIONAL MOBILITY I: CHILDHOOD

EXPOSURE EFFECTS
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Data

Data source: Federal income tax records

Data span: 1996–2012

Sample: Children who were born between 1980–1988
permanent residents (stayers/PR): subset of parents who
reside in a single CZ c in 1996–2012.
movers: individuals in the main sample who are not PR

Income type: Adjusted gross inc. (1040 tax return) +
tax-exempt interest inc. and the nontaxable SSDI benefits

averaged over 1996-2000 to get parent inc; age 24 for child

Unit of Analysis: Family income

Estimation Sample: Only PR and those who moved across
NBHDs exactly once during 1996–2012
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Geographical Variation in Outcomes of PR

Given birth cohort s and CZ c, let p be the parents’ percentile
in the national income distribution

Let yi denote the child’s national income rank in adulthood
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Geographical Variation in Outcomes of PR- Cont’d

CZs
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Geographical Variation in Outcomes of PR

yi = αcs + ψcspi + ϵi

then, estimate ypcs , the mean rank of children with parents at
percentile p of the income distribution in CZ c in birth cohort s,
using the fitted values:

ȳpcs = α̂cs + ψ̂csp

For example, ȳ25,c,1980 = 40.1 for children growing up at the 25th
percentile of the national income distribution and ȳ75,c,1980 = 59.3
for children growing up at the 75th percentile.
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Mean Inc. Ranks for Children with Parents at 25th Pctile
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Exposure Effects

Exposure effect at age m: the impact of spending year m of
one’s childhood in an area where PR’s outcomes are 1 pp higher

Thought experiment: randomly assign children to new NBHD d
starting at age m for the rest of childhood. The best linear
predictor of children’s outcomes yi in the experimental sample,
based on the PR’s outcomes in CZ d (ȳpds):

yi = αm + βmȳpds + θi (3)

Random assignment: θ ⊥ ȳpds

Exposure effect at m: γm = βm − βm+1, the effect on yi of
spending the year from age m to age m + 1 in the destination

Observational data: bm = βm + δm

Bias = δm = cov(θi ,ȳpds)
var(ȳpds) : parent inputs & unobserved det. of

children’s outcomes covary with PR’s outcomes
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Exposure Effects- Constant-in-Age Selection Assumption

Bias = δm = cov(θi ,ȳpds)
var(ȳpds)

ASSUMPTION 1 (A.1): Selection effects do not vary with the
child’s age at move: δm = δ for all m.

Under A.1, we obtain consistent estimates of exposure effects:

γm = (βm + δm) − (βm+1 + δm+1) = bm − bm+1

Selection effects δ cancel out when estimating the exposure
effect.

Rules out differential preferences among parents by age of
child for local amenities (schools) not captured by income

Even an stronger assumption when identifying county level
estimates (Chetty & Hendren (2018b))
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Exposure Effects- Estimation

To begin, consider the set of children whose families moved when
they were exactly m years old.

We can analyze how these children’s incomes in adulthood are
related to those of PR in their destination CZ using the following
linear regression:

yi = αqos + bm∆odps + ϵ1i , (4)

where yi denotes the child’s income rank at age 24, αqos is a fixed
effect for the origin CZ o by parent income decile q by birth cohort
s and ∆odps = ȳpds − ȳpos is the difference in predicted income
rank (at age 24) of permanent residents in the destination versus
origin for the relevant parent income rank p and birth cohort s.
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Movers’ Outcomes versus Predicted Outcomes Based on
PR in Destination- Movers at Age 13



20/101

Childhood Exposure Effects on Inc. Ranks in Adulthood

∆qosm: (origin × parent income decile × birth cohort × age) FE

b̂m: the average effect on age-24 income rank yi , conditional on
moving from o to d at age m, of a 1 percentile increase in ∆odps

Alternative: parametric model estimating cohort- and age-specific
slopes instead of FE
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Childhood Exposure Effects on Inc. Ranks in Adulthood

∆qosm: (origin × parent income decile × birth cohort × age) FE

b̂m: the average effect on age-24 income rank yi , conditional on
moving from o to d at age m, of a 1 percentile increase in ∆odps

Alternative: parametric model estimating cohort- and age-specific
slopes instead of FE
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Results: b̂m as Function of Age m
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Results: b̂m as Function of Age m- Parametric Estimates
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Childhood Exposure Effect Estimates- Specification
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Childhood Exposure Effect Estimates- Results
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Section 2: Neighborhood Exposure Effects in Denmark



26/101

Data

Data source: Danish registers

Data span: 1980–2017

Sample: Children who were born between 1970–1982
permanent residents (stayers/PR): subset of parents who
reside in a single municipality (parish) c in 1982–2000
movers: individuals in the main sample who are not PR

Income type: Disposable income
averaged over 1982–2000 to get parental income

Unit of Analysis: Family income for parents and individual
income for children
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Summary Statistics
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Education Level and PR Status

Figure: Distribution of Years of Schooling by Permanent Residency Status
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Family Structure of Movers and Residents

Figure: Family Structure over the Life Cycle by Permanent Residency
Status
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Neighborhood Exposure Effects
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Mean Income Ranks for Children of PR of Copenhagen

Figure: Mean Child Inc. Rank vs Parent Inc. Rank for Children
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Movers’ Outcomes versus Predicted Outcomes Based on
PR in Destination- Movers at Age 13
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Childhood Exposure Effect Estimates- Specification
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Childhood Exposure Effects on Inc. Ranks

Figure: Childhood Exposure Effects on Income Ranks in Adulthood
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Childhood Exposure Effect Estimates
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Heterogeneity of Exposure Effects by Ownership Status
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Discussion of the Identifying Assumptions:
A Statistical Approach
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Identification

Exposure effect at age m: the impact of spending year m of
one’s childhood in an area where PR’s outcomes are 1 pp higher

Thought experiment: randomly assign children to new NBHD d
starting at age m for the rest of childhood. The best linear
predictor of children’s outcomes yi in the experimental sample,
based on the PR’s outcomes in CZ d (ȳpds):

yi = αm + βmȳpds + θi (3)

Random assignment: θ ⊥ ȳpds

Exposure effect at m: γm = βm − βm+1, the effect on yi of
spending the year from age m to age m + 1 in the destination

Observational data: bm = βm + δm

Bias = δm = cov(θi ,ȳpds)
var(ȳpds) : parent inputs & unobserved det. of

children’s outcomes covary with PR’s outcomes
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Exposure Effects- Constant-in-Age Selection Assumption

Bias = δm = cov(θi ,ȳpds)
var(ȳpds)

ASSUMPTION 1 (A.1): Selection effects do not vary with the
child’s age at move: δm = δ for all m.

Under A.1, we obtain consistent estimates of exposure effects:

γm = (βm + δm) − (βm+1 + δm+1) = bm − bm+1

Even in observational data because the selection effects δ cancel
out when estimating the exposure effect.

Rules out differential preferences among parents by age of child for
local amenities, such as school quality, that are not fully captured
in adult income percentile rank ȳpds
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What if Assumption A.1 Is violated?

Under A.1:

γm = (βm − βm+1) + (δm − δm+1) = bm − bm+1

If A.1 is violated:
1 If sorting decreases in child’s age:
δm > δm+1 ∀m ∈ {m, ...,m} ⇒ equ (3) overestimates the
exposure effect, γm

2 If sorting becomes stronger as age increases:
δm < δm+1 ∀m ∈ {m, ...,m} ⇒ equ (3) underestimates the
exposure effect, γm.

3 Unclear if sorting not monotonically changes over the age
support exploited for the estimation.
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Parental Selection based on Education
Chetty (2018) estimates:

yi = α+ βm∆odps + ϵi , (4)

Parent’s education level is one of the omitted variables affecting
both child’s outcome and quality of the move across NBHDs.

Let’s assume that the true model is as follows:

yi = α+ βm∆odps + βeedup
i + ui , (5)

Then,
Plim β̂m = βm + βe

cov(edup
i ,∆pds)

var(∆pds)

= βm + βeδm

Plim γ̂m = (βm − βm+1) + βe(δm − δm+1)
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Intensity of Sorting by Age of Child at Move

Figure: Intensity of Sorting b/w Parent’s Education and Quality of Move
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Back-of-the-envelope Calculation of the Bias

To evaluate the size of the bias, βe(δm − δm+1):

1 Using equ (5), obtain some estimates for βe : β̂e ∈ [0.82, 1.15]

2 Using the slope of covariance term (between parents’
education level and quality of the move) over age of child,
obtain an estimate for (δm − δm+1): (δm − δm+1) ≈ 0.005
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What Does an Economic Model of Neighborhood Choice
Predict?
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A Simple Framework

Consider a set of heterogeneous families who are different
with respect to:

Information about neighborhood impacts

Access to credit markets

Children’s potential gains from exposure to better
neighborhoods

Altruistic preferences
Assume that each family is allowed to move only once during
the first 18 years after arrival of their first child.

Assume that house price is a sufficient statistic for
neighborhood quality.
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Sorting Patterns: Who Moves Earlier?

Families who are less credit constraints move earlier

More informed parents are willing to pay higher interest rates
to move earlier

Families sort on the gain from moves: families with high
potential children move earlier

The sorting pattern is more pronounced under dynamic
complementarity
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Section 3: Further Empirical Evidence:
Life Cycle Heterogeneity in the Neighborhood Sorting

Process
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(A) Selection and Age of Child at Move:

(A.i) Parental Characteristics
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(A.i-1) Education
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Parental Char. and Age of Child when Parents Move

Figure: Age of Child at Move and Parental Edu. by Ownership Status
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Distribution of Age of Child at Move- by Ownership Status

Figure: Timing of Moves across Neighborhoods by Home Ownership
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(A) Selection and Age of Child at Move:

(A.i) Parental Characteristics
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(A.i-2) Income
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Parental Disposable Inc. by Ownership Status

Figure: Parental Income Rank and Age of Child when Parents Move
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(A) Selection and Age of Child at Move:

(A.i) Parental Characteristics
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(A.i-3) Family Structure
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(A) Selection and Age of Child at Move:

(A.i) Parental Characteristics
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(B) Parental Sorting to Neighborhoods:

(B.i) Quality of Moves
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(B.i-1) Difference in Mean Income Ranks of Children of PR’s
in Orig. vs Dest.
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The Quality of Moves and Age of Child at Move

Figure: The Quality of Moves by Ownership Status
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The Quality of Origin and Age of Child at Move

Figure: The Quality of Moves by Ownership Status
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The Quality of Destination and Age of Child at Move

Figure: The Quality of Moves by Ownership Status

(a) Owners
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(B) Parental Sorting to Neighborhoods:

(B.i) Quality of Moves
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(B.i-2) NBHD Avg Inc Rank at Orig. vs Dest.
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NBHD Income Rank and Age of Child at Move

Figure: Change in NBHD Inc Rank and Age of Child
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(B) Parental Sorting to Neighborhoods:

(B.i) Quality of Moves
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(B.i-3) School Quality Rank at Orig. vs Dest.
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NBHD (Parish) School Quality Rank and Age at Move

Figure: Change in nbhd School Rank (Math Grades) and Age of Child
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(B) Parental Sorting to Neighborhoods:

(B.i) Quality of Moves
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(B.i-4) Average Neighborhood House Price Rank
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Neighborhood (Parish) House Price Rank and Age of Child
at Move

Figure: Change in NBHD House Price Rank. and Age of Child
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(C) Timing of Moves and Lifecycle Shocks
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(C.i) Divorce
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Divorce and Age of Child at Move

Figure: Age of Child at Move & Frac. of Parents Separated when Moving
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(C) Timing of Moves and Lifecycle Shocks
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(C.ii) Change to Income when Moving
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Figure: Age of Child at Move and the Change to Family Inc. Rank
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(D) Family Fixed Effect and Exogeneity Assumption
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Family Fixed Effect Model

Authors address time-varying selection possibility by adding
family FE to the parametric model (and, separately, by
controlling for changes in parents’ income and marital status):

Regression is now should estimated entirely on sample of
families with 2 children. Intuitively, family-level mean effects
are taken out.
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Childhood Exposure Effect Estimates- Results
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Discussion: Family Fixed Effect Model

Suppose we can write ϵi = θ̂fam,i + ei

θ̂fam,i : fixed family inputs (culture, parents’ HC, etc.)
ei : variable inputs (e.g., wealth shocks, noise)

The selection assumption: δm = cov(ϵi ,ȳpds)
var(ȳpds) is constant in age

Including family fixed effects controls for θ̂fam: if higher-skill
families choose better neighborhoods at earlier ages

To interpret results as causal still need cov(ei ,ȳpds)
var(ȳpds) cons. in age

May be violated if shocks to wealth are corr. with child’s age
One such shock correlated with first child’s age: the birth of a
2nd child
Meaningful differences between families where kids are 2 years
vs. 8 years apart.
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Figure: Time Space and Differences in Sibling Outcomes
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Section 4: Placebo Tests Using Later Cohorts (1997-2005)
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Placebo Tests

Examine the credibility of the estimation strategies for
identifying long-run neighborhood effects

The extent to which nbhd exposure estimates are driven by the
sorting of heterogeneous families across nbhd with different
amenities rather than by causal impacts of nbhd on children

Data on birth characteristics of children born between
1997-2005 in Denmark

Chetty & Hnedren (2018a) investigate how children’s earnings
in adulthood are related to the quality of the destination
neighborhood and the child’s age when moving

I examine how a child’s birth length is related to such factors

One expects to find insignificant estimates. Otherwise, the
effect would be preceding the cause
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Placebo Exposure Effect Estimates

where bli denotes the child’s percentile rank on her position in the
national birth length distribution relative to all others in her birth
cohort, and ∆bl

odps = b̄lpds − b̄lpos is the mean difference in
permanent residents’ birth length ranks between the destination
and origin for the relevant parent income rank p and birth cohort s.
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Placebo Tests

Figure: Placebo Effects Using Birth Length
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Placebo Exposure Effect Estimates- Parametric Estimates
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Placebo Estimates
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Placebo Estimates by Homeownership Status
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Age of Child at Move and Child Potential Outcomes

Figure: Birth Length Rank and the Age of the Child at the Time of the
Move
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Age of Child at Move and Child Potential Outcomes

Figure: Birth Weight Rank and the Age of the Child at the Time of the
Move
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Birth Length and Academic Achievement

Figure: Birth Length Rank and the Age of the Child at the Time of the
Move
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Birth Weight and Academic Achievement

Figure: Birth Weight Rank and the Age of the Child at the Time of the
Move
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Academic Achievement and Income Ranks

Figure: Test Scores and Adulthood Income Rank
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Age of Child at Move and Child Potential Outcomes

Figure: Birth Weight Rank and the Age of the Child at the Time of the
Move
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Conclusion

Recent studies have exploited quasi-experimental strategies to
identify the causal impact of NBHDs on children.

One of the main challenges in estimating the causal impact of
NBHDs on child is the endogeneity of NBHD quality.

I investigate the methodology and main identifying
assumptions of the influential studies in the literature.

Parental sorting into NBHDs has an important lifecycle
gradient; it is not orthogonal to age of children at the time of
the move.

The constant selection effects assumption in recent empirical
works is violated → overestimating NBHD impacts on children

The placebo tests clearly showcase the methodological
problems of the popular studies in the literature.
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Thanks!
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Appendix
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Geographical Variation in Outcomes of PR- across CZs

back
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Number of Moves

Figure: Number of Moves by Education Level
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