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Exploiting the arrangement of railroad tracks in northern cities, we
explore the extent to which segregation impacts homicide victimization
by race. Our results reveal a robust positive relationship between seg-
regation and non-white homicide victimization. In addition, we find a
decrease in public provisions, as highly segregated locations generate
fewer revenues and have lower public expenditures. Our findings sug-
gest that white flight and segregation deplete the local tax base, lead-
ing to urban decay and higher crime, resulting in the loss of non-white
lives.
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Homicide is the leading cause of death for young Black men in the United States.1 In
2021, young Black males represented 40 percent of all homicide victims, while young
white males accounted for 10 percent.2 Young Black men and Black Americans, in
general, tend to live in more disadvantaged, racially segregated neighborhoods, which
restricts their upward mobility (Chetty et al., 2014; Andrews et al., 2017; Bayer, Charles
and Park, 2021) while also exposing them to higher levels of violence (Sharkey and
Marsteller, 2022). Although the non-white U.S. population share has grown from 10
percent to roughly 40 percent over the last 70 years, U.S. neighborhoods remain highly
segregated. The average Black citizen in a metro area resides in a neighborhood that is
more than 50 percent non-white (Glaeser and Vigdor, 2001; Frey, 2018) with high levels
of concentrated poverty (Firebaugh and Acciai, 2016). Massey and Denton (1989) find
that Black segregation is unlike that of any other racial or ethnic group; they describe
it as hypersegregation. Outside of the South, much of the residential segregation that
persists today originated during the first wave of Black migration, peaking at the end of
the second wave in 1970 (Cutler, Glaeser and Vigdor, 1999; Logan and Parman, 2017).

* Cox:School of Public Policy at the University of California, Riverside (robynn.cox@ucr.edu). Cunningham:
School of Law & LBJ School of Public Affairs at the University of Texas at Austin (jamein.cunningham@law.
utexas.edu). Ortega: O’Neill School of Public and Envirnmental Affairs, Indiana and NBER (alorte@iu.edu).
Whaley: Department of Economics, University of South Florida (kennethwhaley@usf.edu). We would like to thank
Elizabeth Oltmans Ananat for making the data publicly available. We would also like to thank seminar participants at the
Health Policy Workshop at Indiana University, the NEA Sessions at the ASSA Annual Meetings, University of Toronto
Bissell-Heyd Conference on Race, Equity and Public Policy, University of Pennsylvania, University of Wisconsin, Insti-
tute for Research on Poverty: Summer Research Workshop, Opportunity & Inclusive Growth Seminar Series, Population
Association of America Annual Meeting, the 11th Workshop on the Economics of Risky Behaviors, and the NBER Sum-
mer Institute Crime Workshop; and Patrick Bayer, Dan O’Flaherty, and Coady Wing for comments and advice. Any
errors or omissions are ours alone.

1We define young as under the age of 45. For statistics, see CDC – Leading Cause of Deaths for Non-Hispanic Males.
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The second wave, in particular, led communities that experienced an increase in Black
migration to have higher levels of racial segregation, greater crime rates, greater incar-
ceration rates, and increased expenditures on public safety, resulting in increased contact
between the police and Black residents (Derenoncourt, 2021). The strong correlation
between Black migration, racial segregation, and higher murder rates post-1970 is con-
sistent with prior research investigating the relationship between racial segregation and
violent crime (Peterson and Krivo, 1993; Massey, 1995; Shihadeh and Maume, 1997;
Bjerk, 2006), which finds a positive correlation between the two. However, research
has yet to find a causal relationship between segregation and homicide victimization by
race.3

In this paper, we explore the degree to which residential segregation influences homi-
cide victimization by race. We focus on homicides because of the significant racial
disparities that exist in victimization. Evans, Garthwaite and Moore (2018) find that the
introduction of crack cocaine dramatically increased homicides for younger men, dispro-
portionately affecting younger Black males.4 Yet, homicides were the leading cause of
death of young Black males before and after the arrival of crack cocaine. The violence at-
tributed to illegal drug markets was likely exacerbated by pre-determined environmental
factors associated with segregation and isolation. Therefore, segregation in and of it-
self is an important phenomenon plausibly contributing to racial disparities in homicide
victimization.

Residential racial segregation isolated Black Americans geographically and separated
them from social and economic opportunities as jobs and resources moved from cities to
suburbs. Andrews et al. (2017) find that historical racial segregation is correlated with
diminished contemporary economic mobility. Therefore, concentrated poverty and its
myriad associated problems, including drugs and crime, followed the residential racial
segregation experienced by Black Americans. Massey (1995) purports that the inter-
action between high levels of poverty and residential segregation has led to high rates
of violence and victimization within Black communities. Violence and victimization
become endemic to this type of environment as residents adopt violent behavioral re-
sponses to deter potential criminals and lower their own risk of victimization (Massey,
1995; O’Flaherty and Sethi, 2007, 2010a; Evans and Kotowski, 2021). In addition, these
communities have poor social control of crime due to disruptions in social bonds (e.g.,
family disruption, joblessness) stemming from poverty and isolation. Moreover, city of-
ficials and businesses may target racially segregated communities for disinvestment in
public and private resources, creating further disadvantages. Such disinvestments could
lead to greater crime in segregated communities (if, for example, police are inadequately
funded), or decreases in crime, specifically property crime, due to a decrease in the sup-
ply of available goods to steal. In this sense, residential segregation not only leads to so-
cial disadvantage but may also lower the political efficacy of the isolated group (Ananat

3The work of Bjerk (2006) is closely related. Two-stage least square results reveal a positive relationship between
segregation and robbery and aggravated assaults; they reveal no relationship between segregation and property crime (bur-
glary, larceny, motor vehicle theft). Nonetheless, Bjerk (2006) does not explore murder/manslaughter or victimization,
leaving this, as well as explanations for potential mechanisms, an open question.

4Younger refers to those ages 15-24.
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and Washington, 2009).

However, it is not clear who bears the burden of segregation. Krivo, Peterson and
Kuhl (2009) hypothesize that residential segregation not only increases violence within
the segregated communities but also increases violence in all neighborhoods in more
segregated cities. Whites in highly segregated cities may experience higher rates of vi-
olent crime because the lack of shared residential spaces breaks down the inter-group
coalitions needed to solve pressing social and institutional problems. Segregation allows
for the proliferation of distinct beliefs regarding the nature of social problems, which
creates barriers to addressing these challenges. For example, Blacks tend to think Black-
white inequality results from structural problems, while Whites place more emphasis on
behavior (Krivo, Peterson and Kuhl, 2009). Thus, if these differing views make it politi-
cally challenging to implement structural solutions to address community violence, this
could lead to greater violence in the city, possibly increasing white victimization. Other
studies, however, do not find that the harmful effects of segregation spill over into the
broader community. For instance, Ananat (2011) finds that segregation increases Black
poverty and inequality while at the same time decreasing white poverty and inequality.
There is likely considerable heterogeneity across white communities, resulting in varied
responses to segregation. Chyn, Haggag and Stuart (2021) find that segregation reduces
intergenerational mobility for Black children regardless of their parents’ relative income
rank, while segregation negatively impacts the economic mobility of white children with
parents from the bottom half of the income distribution. Given the literature, the burden
of the violence associated with segregation remains unresolved.

We examine the violent consequences of segregation within a causal framework. We
focus our analysis on the post-Great Migration period, between 1970 and 2010. During
this period, Blacks left northern and western cities and returned to the south, reversing
migration patterns. Moreover, during this period there was a reversal in crime and prison
admission rates. By examining this period, we can rule out general trends in crime-
related outcomes as confounding effects. We also note that, although inextricably linked,
we are not explicitly examining the effects of the Great Migration (e.g., Derenoncourt
(2021)), but rather, the effects of segregation. To deal with endogeneity concerns, we
follow Ananat (2011) and exploit the arrangement of railroad tracks in the nineteenth
century. Because railroad tracks acted as distinct boundaries for neighborhoods, they
represent a specific technology for segregation and a useful instrument for identifying a
causal relationship between racial segregation and crime-related outcomes. We confirm
that northern cities, partitioned into a relatively greater number of neighborhoods by
railroads, experienced higher segregation levels. As in Ananat (2011), we also consider
whether socio-economic factors influence railroad tracks’ arrangement within an area
during the Great Migration. In addition, we expand our analysis to estimate the effect of
segregation during the First Wave of the Great Migration on homicides.

We use the Vital Statistics Multiple Cause of Death files to measure victimization by
race. Our regression results reveal a strong positive relationship between segregation and
non-white homicides. We find no evidence that segregation influences white homicide
victimization. For non-white homicides, we identify a relatively large positive relation-
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ship post-1970. While the marginal effect decreases after 1990, the estimates remain sta-
tistically significant. A one-standard-deviation decrease in the dissimilarity index would
save 0.147 non-white lives per 1,000 non-white residents or approximately 14 non-white
lives for a typical MSA with a population of 94,653 in 1990.Our results hold when we
include other contemporary local characteristics such as Black population share, poverty,
inequality, labor market characteristics, and educational attainment.5

Our main finding of increased homicides is substantiated with strong evidence of a
positive relationship between violent crime and segregation. We find a robust causal re-
lationship between segregation and the murder rate. An important takeaway from our
analysis is that general violent crime statistics mask heterogeneity in victimization by
race. Due to structural and environmental factors associated with segregation, the brunt
of violence is borne by non-white residents. In addition, the marked increase in homi-
cides is driven by city centers, as we find no effect of segregation on murder or violent
crime in non-principal cities across MSAs. We also find that the relationship between
segregation and non-white homicides may date as far back as the first wave of the Great
Migration.

We also complement our findings on the effect of segregation on non-White victim-
ization by examining the impact on local government finances. First, we find that seg-
regation lowers local government revenue driven by lower property tax revenue, which
reduces police expenditures per capita in 1990 and 2000. Interestingly, we also find that
segregation leads to a shift in funding toward policing. So, although less funding is avail-
able, the share of funding devoted to public safety is greater in segregated MSAs. More-
over, the lack of public safety is reflected in lower arrest rates for violent and property
crimes. Interestingly, we find evidence of lower revenues and expenditures during the
first wave of the Great Migration, consistent with Tabellini (2020), who finds that Black
inflows between 1910 and 1930 negatively impacted northern cities’ public spending and
tax revenues.

In addition, segregation also lowers school expenditures. This is important because ed-
ucation has been shown to have sizable crime-reducing benefits, even concerning murder
(Lochner, 2020a). Specifically, Weiner, Lutz and Ludwig (2009) find that court-ordered
school desegregation significantly decreases homicide victimization among Black youth
by 25 percent. Because segregation significantly increases homicide rates and lowers
spending on public safety and education, we also test the effect of segregation on police
killings. Specifically, if underfunded segregated municipalities become more reliant on
fines and fees (Beck, 2023) to generate revenue, then this would increase the number
of (potentially negative) interactions between police and residents that could escalate to
excessive use of force. Moreover, a riskier work environment (i.e., increasing homicide
rates) coupled with a lack of resources to adequately perform duties could increase stress
levels and anxiety among officers and, subsequently, increase police killings in segre-
gated communities (Nieuwenhuys, Savelsbergh and Oudejans, 2012). Our results reveal

5Descriptive work by Shihadeh and Maume (1997) explores the relationship between segregation and Black homicide
victimization, finding a weak but positive relationship. Further analysis reveals that the relationship breaks down when
accounting for labor market characteristics, poverty, and educational attainment.
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little evidence that segregation influences police-related fatalities of white or non-white
civilians post-1970. Thus, segregation due to Black migration led to decreased public
expenditures in two categories with important crime-fighting benefits, policing, and ed-
ucation, which may have ultimately contributed to increases in non-White homicides.

At the same time, we provide weak evidence that Black prison admissions rates in-
crease and strong evidence that Black imprisonment rates significantly increase. We find
no impact on white admissions or imprisonment rates. This finding is in alignment with
research finding that prison rates increased due to changes in policies that led to more
punitive approaches to violent crime, resulting in longer state prison sentences (Raphael
and Stoll, 2013), as well as research that ties the demand for more punitive approaches
to mainstream societies desire to deal with “inner city” (i.e., Black) crime with incar-
ceration versus social programming (see Hurwitz and Peffley (2005)). It is likely that
local actors respond to higher violent crime rates with a more punitive criminal justice
system (Feigenberg and Miller, 2021), reflected by higher rates of Black incarceration.
One reason this finding may be important to stakeholders beyond the local level is due to
the additional fiscal burden high imprisonment rates places on states.

Our results support prior theoretical and descriptive work finding a positive associa-
tion between segregation and violent crime (Peterson and Krivo, 1993; Massey, 1995;
Shihadeh and Maume, 1997; Bjerk, 2006; Krivo, Peterson and Kuhl, 2009). However,
we find that Black residents bear the burden of the violence associated with segregation,
as we find no effect on white victimization. Our work is closely related to Ananat (2011),
but we also contribute to the larger literature on the effects of the Great Migration. In
addition, our work complements previous studies on the impact of segregation on mo-
bility and inequality. Our results highlight that segregation significantly influences the
number of Black males contributing to greater society, as they are likely the victims of vi-
olent crime and a more punitive criminal justice system (Wolfers, Leonhardt and Quealy,
2015). Lack of Black males impacts family structures and, therefore, intergenerational
mobility—resulting in long-lasting and persistent inequality in Black communities. Our
study illustrates the high cost of segregation and structural racism, where minorities are
locked out of opportunity and receive sub-par funding for public amenities, paying for
these disadvantages with their lives.

I. Data

We use several data sources to examine the impact of segregation on victimization.
We focus our analysis on homicides by implementing a two-stage-least-squares (2SLS)
strategy similar to Ananat (2011), though we examine the effects of segregation over
several census years, 1970-2010. In addition, we complement our analysis by examining
changes in local government finances, particularly public safety and education expen-
ditures, as possible explanations for our main findings. Finally, we explore changes in
crime and incarceration. Our analysis will focus on northern MSAs identified in Ananat
and Washington (2009) and Ananat (2011). Due to the fact that many of our outcomes
are not reported consistently over time, we create two samples. The first sample, the
county sample, constructs outcome variables of interest from county-level observations
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aggregated up to the MSA. The second sample focuses on the central city (principal city)
of the MSA. We have complete and consistent reporting over time for our primary out-
come interest, homicide victimization; this is not the case for other outcomes, which we
will discuss below.

A. Dissimilarity Index

Our main independent variable of interest is residential segregation. To measure seg-
regation in each census year, we use the commonly employed index of dissimilarity
(Duncan and Duncan, 1955; Cutler and Glaeser, 1997). The dissimilarity index captures
the degree to which Blacks are located in certain census tracts relative to Whites within
an MSA. The index provides the share of the Black population that would need to move
to other census tracts to be fully integrated within a city or MSA. Thus, we can capture
relative separation or integration across all neighborhoods within the city or metropolitan
area in our data.6 The following equation is used to construct our measure of segregation:

(1) Index of dissimilarity =
1
2

N

∑
i=1

∣∣∣∣ Blacki

Blacktotal
− non-Blacki

non-Blacktotal

∣∣∣∣×100

where i represents a census tract in an area. We follow Ananat and Washington (2009) to
create our measure of segregation by constructing an index of dissimilarity using census
counts from the Census of Population and Housing for 1970, 1980, 2000, and 2010.
For 1990, we use the index of dissimilarity from Cutler, Glaeser and Vigdor (1999).
From census data, we create the index based on counties that belong to each MSA for
locations outside of New England. City and towns, rather than counties, identify MSAs
in New England. Therefore, we calculate the index of dissimilarity using census tracts
in the cities or towns that belong to a particular MSA in New England. In addition, we
impute measurements of segregation for MSAs with insufficient or missing census tract
data.7 As documented by Ananat and Washington (2009), not every county or location
had defined census tracts before 1990. Therefore, we use a predicted dissimilarity index
value using segregation levels in 1990, change in the Black population, poverty rates,
graduations rates, and employment rates as independent variables.

Online Appendix Table B1 reports summary statistics from our final samples. The
index of dissimilarity reported in row 1 is from the county sample, and row 2 is from the
central city sample. For the county sample, we are comforted by the fact that our index
of dissimilarity closely matches Ananat and Washington (2009) in the census years that
overlap. The average for the index of dissimilarity is roughly .556, with a standard devi-
ation of .171. An important point to note is that segregation has decreased significantly
over the last 50 years. In our sample, the least segregated MSA in 1970 was Brockton,

6For additional explanation and examples, see https://www.censusscope.org/about dissimilarity
7It is important to note that we use the 1990 definition of MSAs in each census year to construct our measure of

segregation.

https://www.censusscope.org/about_dissimilarity.html
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MA (index of .393), while the most segregated was Oklahoma City, OK (index of .987).
In turn, during the last year of our sample, 2010, the most segregated was Detroit, MI
(index of .736), while the least segregated remained Brockton, MA (index of .142). An
example of an MSA with an average level of segregation in 1970 is Lorain, OH, and in
2010 Portland, OR. By 2010, the dissimilarity index was 39 percent lower than in 1970,
the end of the second wave of the Great Migration.

B. Victimization

To construct victimization rates between 1970 and 2010, we use mortality information
from the Vital Statistics Multiple Cause of Death Files (US DHHS and ICPSR 2007).
The Vital Statistic files are publicly available at the ICPSR from 1959 to 1988. We
obtain the restricted detail mortality files for 1989 to 2016 directly from the Center for
Disease Control and Intervention National Vital Statistics System (NVSS).

C. Homicides

We construct measures of victimization—homicides by race (deaths per 1,000 civil-
ians).8 Online Appendix Figure A2 plots the U.S. fraction of homicides between 1970
and 2010 for white and non-white individuals, respectively. Homicides are reported per
100,000 individuals in each racial group. The figure shows that the homicide trends are
similar over time. However, note that the axes differ, with non-white homicides occur-
ring at a much higher rate as a proportion to their population, regularly five times or
higher during this period. We can also see this trend in the summary statistics in Online
Appendix Table B1, which reports the share of homicides by each census year used in our
analysis. In 1970, the number of non-white homicides per 100,00 non-white residents
was .22, which is seven times that of white residents. The number of homicides for both
groups reached its peak around 1980. However, since then, the number of homicides for
both groups has decreased substantially over time; non-white homicides in 2010 were
.12 per 100,000 non-white residents. Still, there is a disparity in this number, with the
rate of non-white homicides being four times larger in 2010.9

We also consider an additional measure of victimization—police-related fatalities (deaths
per 100,000 civilians).10 However, we acknowledge that the Vital Statistics and other
government sources of police-related fatalities report roughly half of the deaths recorded

8Population counts by race and year are available after 1967 from the Surveillance, Epidemiology, and End Results
Program (SEERs).

9We examine outcomes for non-whites, rather than only Blacks, for a few reasons. First, we consider the effect on all
non-whites because individuals from other ethnicities may suffer similar consequences from segregation (e.g., Hispanics
or Native Americans) but whose racial group is not identified in our data (Krivo, Peterson and Kuhl, 2009). Thus, solely
examining Black outcomes would omit the effect on these communities. For earlier years in our analysis, we cannot
identify racial categories within the non-white grouping. For some specifications, examining non-whites also improves
power (e.g., police killings). Nonetheless, Online Appendix Figure B12 also considers an analysis of black homicides.

10A few examples linking police killings to policing activity, police organizational structure, police culture, and com-
munity demographics, which may be affected by segregation include: Ba, Rivera and Whitefield (2021); Deza et al.
(2023); Cox, Cunningham and Ortega (2021); Cunningham, Feir and Gillezeau (2021); Ba et al. (2021); Hoekstra and
Sloan (2020); Stashko and Garro (2021); Garcı́a and Ortega (2022); Holz, Rivera and Ba (2019); Weisburst (2019).
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in non-governmental sources (Barber et al., 2016; Krieger et al., 2015). Therefore, we
supplement our analysis with the Fatal Encounters data.11 Although Vital Statistics data
is an undercount of police killings, national time-series strongly correlate with Fatal En-
counters (Cox, Cunningham and Ortega, 2021).

D. Crime, Police Contact, and Imprisonment

Data on other crime-related outcomes come from the UCR Offenses Known and Clear-
ance by Arrest. The data on crime includes monthly information on the number of un-
founded offenses, actual offenses, offenses cleared by arrest, and offenses cleared. We
focus on the number of violent offenses (murder and manslaughter, rape, robbery, and
assault) reported and the number of homicides reported (murder and manslaughter).12 In
addition, we obtain the number of arrests by offense from the UCR’s “Arrests by Age,
Sex, and Race” files, which we use to construct arrest rates by race for violent and prop-
erty crime and drug-related offenses. Due to the infrequent reporting of crime data, we
focus our analysis on the principal city in the sample. Many local municipalities fail to
produce a consistent series of crime data over time. We overcome missing data using
crime counts from the most recent reporting year within five years of a census year. As
a result, we have crime statistics for each principal city in every census year or close to
every census year; this is not true for every city in an MSA. For robustness, we compare
our results when we include cities outside the MSA in our sample as well as when we
only use non-principal cities in the MSA.

As shown in Online Appendix Table B1, both total crime and arrests by race increased
until the 1990s and then fell dramatically. Between 1990 and 2010, crime decreased by
37 percent. In comparison, the violent the violent crime rate in our sample dropped by
11 percent after 1990, and the murder rate declined by 18 percent. Similar to crime, we
see an increase and then a decrease in arrest rates over time. Since the 1990s, the Black
arrest rate fell by over 54 percent. Significant drops in arrests occur for both violent
and property crimes (larceny burglary, and motor vehicle theft) as well as for drug sales.
White arrests also decrease over time, but the decline is much smaller (13 percent) and
is driven by property crime arrests.

Information on prison admission and population by race comes from the Vera Institute
of Justice. We focus on the county’s contribution to the state prison population. The Vera
Institute of Justice compiles county counts of individuals sentenced to state prison. The
primary source for county prison information is the Bureau of Justice Statistics National
Corrections Reporting Program (NCRP), which began in 1983.13 We primarily focus
on prison admission and the prison population. It is important to note that the prison
custody population is not available until 1999. The Vera Institute report estimates the
prison population from 1983 to 1998. The calculations are based on prison admissions
and release information by year and county. Unfortunately, NCRP does not provide

11Fatal Encounters data is publicly available at fatalencounters.org.
12When discussing murders, we refer to the data in the UCR, and when examining homicides, we refer to the data

collected in the CDC’s NVSS.
13Participation in the NCRP is voluntary and therefore does not contain information for every state or every year.

https://fatalencounters.org
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admission and release information for the same person. The Vera Institute goes through
great effort to check the validity of prison and jail records.14

We use prison data to construct race-specific admission rates (admissions per 1,000
civilians) and imprisonment rates (number of individuals in prison per 1,000 civilians).
In our sample, both the imprisonment and admission rates peaked in 2010, well after the
crime drop.

E. Local Government Finances and Public Safety

We consider various local finance outcomes as potential mechanisms for any effects
resulting from segregation. Data on local government operations, revenue, and expen-
ditures are from the Census of Governments and the Annual Survey of Governments.
These sources provide employment counts, which we use to supplement the police em-
ployment analysis as well as revenues and expenditures across various categories. We
focus our analysis of government finances on total revenue, property tax revenue, and
public safety expenditures (police and fire). Total revenue and expenditure values are
reported per capita (in the year 2000 dollars). Online Appendix Table B1 shows that
over the time of our sample, average MSA spending on police more than doubles from
$88 per person to $223 per person. There is also a large increase in fire safety expen-
diture and a more than 31 percent increase in property tax revenue. To complement our
analysis on public safety expenditures, we construct police employment rates (police per
1,000 residents) using employment counts from the Uniform Crime Reporting’s (UCR)
Law Enforcement Officers Killed and Assaulted (LEOKA) files. As with police expen-
ditures, the number of officers increases over time. The number of sworn police officers
per 1,000 residents increased by 27 percent between 1970 and 2010.

Given that school segregation and school spending has been associated with improve-
ments in educational attainment (Jackson, 2020; Johnson, 2011; Ananat and Washington,
2009), and school desegegration and education have been shown to reduce violent crime
(Lochner, 2020a; Weiner, Lutz and Ludwig, 2009) we also consider the effects of seg-
regation on public school expenditures. We supplement our analysis with school district
data from the National Center for Education Statistics (NCES) national school finance
survey.15

F. Final Sample

Our analysis considers two primary samples; the first sample includes 99 MSAs con-
structed from county-level observation plus 11 counties from New England. MSAs from
New England are comprised of towns that are distributed regionally across multiple coun-
ties. We take a weighted average across counties to produce a measure of segregation for
the New England counties. The Appendix includes an analysis that compares the results

14For more information, see Kang-Brown et al. (2018) and Hinds, Kang-Brown and Lu (2018).
15There are roughly 2,500 districts that we can map to the list of MSAs in our sample. We compute measures for

median per-pupil spending for the median school district in an MSA.
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when we restrict our sample to non-New England counties (see Online Appendix Figure
B13). Our results are robust to the exclusion of New England from our sample. The
second sample focuses on crime-related outcomes from the principal city of 121 MSAs.
Given the voluntary nature of UCR reporting, many of the cities within an MSA do not
consistently report over time. As a specification check, we conduct an additional anal-
ysis including surrounding cities within an MSA. The inclusion of these cities does not
change the main findings but decreases the precision of our estimates. These results are
also available in the Online Appendix (see Online Appendix Figure B4 and B7).

The summary statistics in Online Appendix Table B1 show that segregation decreases
over time. The decrease in segregation occurs in the most and least segregated locations.
Online Appendix Figure A1 shows that segregation decreases over time through the en-
tire distribution. Therefore, we can rule out changes in segregation in any one location
driving the analysis. Similarly, we see a decline in non-white homicide victimization
rates. The decrease in homicides, however, does not follow changes in crime rates. As
noted in literature from criminology and sociology, crime rose through the early 1990s
and then decreased. By 2010, crime rates were slightly higher than in 1970, but lower
property crime rates drive the decrease in crime from the 1990 peak. Relatedly, we see a
rise in admissions and imprisonment rates until the year 2000 and then they decrease.

These trends in crime-related outcomes are important for our analysis. Segregation and
crime are co-determined. However, we see very different trends in the two series. Seg-
regation mainly decreases due to a decline in overt discrimination, a rise of civil rights
litigation in employment and housing, and Black flight as integration expands neighbor-
hood choices (Cutler, Glaeser and Vigdor, 1999). However, crime and imprisonment
rates increase until the 1990s, and decarceration begins in the late 2000s. Our sample
years also capture various federal interventions into local policing. We see an increase in
drug arrests for both Black and white residents in the 1990s. The low rates of drug arrests
in 1980 reflect the lack of emphasis on drug-related crimes by local police agencies prior
to the Reagan Administration escalation of the War on Drugs (Cox and Cunningham,
2021). We also capture changes in sentencing guidelines and more policing in urban
communities through the Violent Crime Control and Safe Streets Act (VCCA) of 1994
and the Community Oriented Policing Servicing (COPS) grants. Although crime and
homicide rates decrease during this period, the size of police departments is more promi-
nent than in pre-VCCA years, reflected in increasing expenditures devoted toward public
safety over time. In 1970, roughly 10 percent of expenditures are devoted to policing;
and by 2000 the share increases to 12 percent.

Figure 1 highlights the relationship between segregation and our primary outcome of
interest, homicide victimization rates. Panels (a) and (b) plot 1990 homicide rates by
race against segregation (measured by the index of dissimilarity in 1990). It is clear that
non-white homicide rates are positively correlated with segregation, but there is no rela-
tionship with white victimization rates. Panels (c) and (d) show a similar relationship for
violent crime and murder, respectively. As the index of dissimilarity increases, violent
crime and murder rates also increase. Nonetheless, Online Appendix Figure A3 shows
a decrease in non-white homicides over time across the entire distribution of the index
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of dissimilarity. While the top and bottom quartiles experience decreases in non-white
homicides, white homicides show little movement over time.

Although segregation decreases over time, the relationship between non-white homi-
cides and segregation is quite robust. Online Appendix Figure A5 plots the relationship
between segregation and homicides by decile and over time. In each census year, higher
levels of segregation are associated with higher levels of non-white homicides. This pro-
vides suggestive evidence of a consistent positive relationship between segregation and
non-white homicides. However, this relationship does not exist for white homicides. In
many cases, higher deciles of segregation are associated with lower levels of white homi-
cide. As stated before, segregation and crime-related outcomes are co-determined, and
therefore descriptive analyses cannot identify a causal relationship. It is possible that
homicides drive white flight and increase measures of segregation. White flight also de-
pletes the local tax base and funding for public safety, resulting in higher homicide and
violent crime rates for non-white residents.

II. Methodology

To examine the effect of residential segregation on homicides and other crime-related
outcomes, we follow Ananat (2011) and use MSA railroad configurations to capture
exogenous variation in the dissimilarity index. Below we describe the instrumental vari-
able, along with our empirical strategy.

A. Railroad Division Index

To address the endogeneity concerns, we follow Ananat (2011) and use the configura-
tion of railroad tracks as an instrumental variable. The configuration of railroad tracks
within a city or MSA provides distinct geographical markers or boundaries that can be
used to define neighborhoods. These distinct boundaries create more easily identified
neighborhoods: they act as physical markers for segregated communities. From city
maps, Ananat (2011) constructs the railroad division index (RDI), akin to a Herfindahl
index, to exploit the configuration of railroad tracks that create subdivisions within a
given location. The RDI is defined as:

(2) RDI = 1−∑
i

(
Areai

Areatotal

)2

where i defines a neighborhood created by railroad track configurations and Areatotal is
the total area of the city. As the number of neighborhoods created by railroad tracks
increases, the RDI gets closer to one. Conversely, if a city has no divisions and a single
neighborhood comprises the entire city area, the RDI would be zero. For RDI to serve as
a valid instrument, it cannot be co-determined or correlated with unobserved propensi-
ties of homicide victimization post-Great Migration. The majority of railroad tracks were
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laid prior to WW1; therefore, they are not historically determined by post-migration out-
comes. Ananat (2011) finds that RDI is not correlated with pre-Great Migration city
characteristics. Further, as discussed in Ananat (2011), the considerations and moti-
vations for initially laying railroad tracks were independent of the outcomes we study.
The main drivers were related to topographic obstacles, competitive strategies between
railroad investors, and federal subsidies to interconnect railroads to improve national
security. In addition, in panel (e) of Figure 1, we show that there is no relationship be-
tween RDI and 1910 homicide rates.16 Panel (f) plots the relationship between RDI and
1990 segregation levels. RDI is highly correlated with post-Great Migration segregation.
Put another way, we confirm that the additional neighborhoods created by railroads are
strongly correlated with the dissimilarity index (i.e., segregation).17

B. Two-Stage Least Squares

We start with the following naive ordinary least squares (OLS) model:

(3) Yi = β0 +β1Di +β2Xi +ηi

where Yi is the outcome variable of interest in MSA i. The independent variable of
interest, Di, is the index of dissimilarity. The vector Xi includes the total length of rail-
road tracks in MSA i. Additional specification checks will control for percent of the
population being Black, manufacturing share, educational attainment, and measures of
well-being (inequality and poverty). Our main specification includes minimal controls,
because segregation is co-determined and influences many of the control variables of in-
terest. For example, a high degree of segregation is a consequence of white flight and
Black migration patterns. Therefore, controlling for percent of Black population will
understate the impact of segregation on crime-related outcomes. Thus, our main speci-
fication focuses only on segregation, and then we supplement our analysis by including
additional covariates (See Online Appendix Table B3).

Given that omitted MSA characteristics can confound our measure of segregation, we
implement a two-stage least squares approach to overcome this endogeneity concern. We
estimate the following first-stage regression:

(4) Di = α0 +α1RDIi +α2Xi + εi

where RDIi allows us to capture and use exogenous variation in the dissimilarity index
independent of any confounding effects. Table 1 shows the first-stage estimates for the
relationship between RDI, segregation, and 1910 homicide rates. RDI is positively asso-

16Data comes from Table 4 of the 1910 Vital Statistics, which is made available by the CDC. Violent deaths by race
is only available for a handful of cities in 1910. Online Appendix Figure B18 shows no relationship between RDI and
homicides before 1910, and a statistically significant effect does not emerge until 1920.

17In panel (d) of Online Appendix Figure A3 and panels (k)-(o) of Online Appendix Figure A5, we show that the
relationship between segregation and RDI is robust over time.
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ciated with the index of dissimilarity and has no relationship with 1910 homicide rates.
The F-statistic for the first-stage regression is 15.45 in 1990, larger than the traditional
threshold of 10. We also contend with the possibility of the weak instruments problem
by incorporating some of the recent literature’s recommendations and presenting weak-
instrument-robust inference. As discussed in Andrews, Stock and Sun (2019), we report
the effective first-stage F statistics proposed by Olea and Pflueger (2013). In addition,
we also present weak-instrument-robust confidence intervals and p-values based on An-
derson and Rubin (1949).

The estimation of equation (4) provides exogenous predictions, R̂DIi, that can be used
in the second stage

(5) Yi = β0 +β1D̂i +β2Xi +ηi.

Appendix Table B2 reproduces the Ananat (2011) falsification tests, where we find
no effect of RDI on a host of 1910 and 1920 characteristics. These include demograph-
ics and measures of economic well-being such as population, ethnic dissimilarity, Black
population, literacy rates, and labor force participation. However, this evidence does
not definitively rule out that railroads affected segregation or other outcomes during this
period or earlier. It may be the case that railroads were used as a technology for seg-
regation well before the first or second wave of the Great Migration. Although segre-
gation increases after the first and second waves of The Great Migration (Shertzer and
Walsh, 2019; Boustan, 2013), Online Appendix Figure A4 shows positive estimates of
the dissimilarity index dating back to 1890, where dissimilarity is similar to that of 2010.
Possible evidence of the early effects of segregation may be present in Tabellini (2020),
who finds that Northern Black inflows, during the first wave, led to a decrease in local
public revenues and expenditures. This is consistent with Logan and Parman (2017) who
find that segregation stems well beyond periods and places of Black migration into urban
centers. Thus, we also consider an analysis that examines the reduced form effect of the
RDI measures on revenues, expenditures, and homicides (see Online Appendix Figures
B18 and B19).

III. Results

We follow Ananat and Washington (2009) and show our results from equation (5) by
decade, 1970–2010. We standardize our regression results for easy comparison across
years and outcomes; therefore, our estimates are reported in standard deviations. Panel
(a) of Figure 2 reports our first-stage estimates by year. The solid circle marker reports
our estimate of α1, and the line with an open circle reports the 95 percent confidence
intervals constructed from heteroskedastic robust standard errors. Similar to Ananat and
Washington (2009), RDI has a strong and positive relationship with the index of dissim-
ilarity over multiple census years. The relationship was the weakest in 1970, but the
point estimates increase over time. The weaker relationship in 1970 is likely a byproduct
of estimating the index of dissimilarity for several MSAs due to incomplete or missing
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census tract identifiers. Ananat and Washington (2009) also report a smaller relationship
between the index of dissimilarity and segregation in 1970.

We focus on homicide victimization due to the fact that traditional violent crime and
murder rates mask the heterogeneity in victimization by race. As highlighted previously,
segregation has been linked to violent crime (Peterson and Krivo, 1993; Massey, 1995;
Shihadeh and Maume, 1997; Bjerk, 2006). However, it is not clear who actually bears the
cost. It is possible that segregation only impacts Black residents. Ananat (2011) finds that
white inequality and poverty rates decrease with segregation, while Black inequality and
poverty rates are positively correlated with segregation. Relatedly, Derenoncourt (2021)
uncovers a positive relationship between murder and the Great Migration. However, it is
unclear if this relationship exists due to migration patterns, segregation, or racial animus
in response to new arrivals.

Panel (b) of Figure 2 shows the effect of segregation on victimization rates by race. For
Whites, there is no effect of segregation on homicide victimization rates: the coefficients
are near zero and statistically insignificant. This is not surprising, considering the mixed
evidence in the literature. For instance, using the National Neighborhood Crime Survey,
Krivo, Peterson and Kuhl (2009) finds a positive relationship between segregation and
violent crimes in white neighborhoods. However, Light and Thomas (2019) uncovers
a negative relationship using a weighted least squares model with fixed effects.18 Us-
ing OLS, we find that segregation and white victimization is statistically significant and
positively correlated in 1970 and negatively correlated in 1990 and 2010 (see Table 3).
However, 2SLS estimates are statistically indistinguishable from zero in every census
year and negative in 4 out of 5 census years.

For non-whites, we see a relatively large and statistically significant effect of segrega-
tion and homicides in 1970. The coefficients in Figure 2 remain large and statistically
significant but eventually decrease after 1990. Nonetheless, in every census year, the es-
timated impact of segregation on non-white victimization is positive and statistically sig-
nificant. Table 2 reports the estimated coefficients from panel (b) of Figure 2 along with
the effective F-statistic (Olea and Pflueger, 2013), weak-instrument-robust 95% confi-
dence intervals and p-values based on the Anderson-Rubin Test (Anderson and Rubin,
1949). Using the coefficient in 1990, we find that a one-standard-deviation increase
(.137) in the dissimilarity index increases non-white homicides by .97 standard devia-
tions or 88 percent. Moreover, 2SLS estimates are larger than OLS estimates (see Table
2), implying that previous descriptive work on the impact of segregation on Black homi-
cides underestimated the true effect. In terms of actual lives, a one-standard-deviation
decrease in the dissimilarity index would save 0.147 non-white lives per 1,000 non-white
residents or approximately 14 non-white lives for a typical MSA with a population of
94,653 in 1990. If an MSA moved from the top quartile (.69) to the bottom quartile (.46)
of the index of dissimilarity, 23 non-white homicides would have been averted. We find
a similar result when examining black homicides (as opposed to all non-white). Online

18Light and Thomas (2019) followed Cutler and Glaeser (1997) and used the number of municipal governments and
the share of local revenue as instruments in a robustness check for their finding of decreased white victimization. They did
not do this for Black victimization. Also, the relationship is only statistically significant when using population weights,
although point estimates are similar.
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Appendix Figure B12 summarizes our findings for young black male homicides. We
highlight young black males, as homicide victimization is one of this group’s leading
causes of death, and black male homicides account for over half of all homicides in the
US (Heron, 2021; of Investigation, 2019). Panel (a) shows that over time, Blacks are be-
coming a smaller share of the non-white population but an increasing share of non-white
homicides. Panel (b) shows a strong and positive relationship between segregation and
black male homicides similar to the relationship seen for non-whites in Figure 1. Not
surprisingly, panel (c) depicts a strong correlation and relationship between non-white
homicides and black male homicides. In panel (d), we plot the 2SLS estimates of the
effect of segregation on homicides for non-Whites, and young black males, respectively.
The point estimates are similar across each census year.

Online Appendix Table B10 considers the overall effect of segregation on all homi-
cides. The estimates for most census years are not statistically significant. This finding
is unsurprising given that the point estimates are positive when examining non-white
homicides and negative for white homicides. In 1990 and 2000, segregation had a pos-
itive and statistically significant effect on all homicides at the 10 percent level. Online
Appendix Table B10 also lets us rule out the possibility of a meaningful reduction in
overall homicides resulting from segregation. For instance, based on the lower bound
of the 90 percent confidence interval in 1990, column (4), a one-standard-deviation in-
crease in the dissimilarity index does not reduce overall homicides due to segregation
below .001 standard deviations or a .1 percent increase. Even when considering all years
in column (1), no more than a 1.5% reduction in overall homicide when using the lower
bound of the 90 percent confidence interval. Together with the results in Table 2 and
Table 3, we can rule out any overall reduction in homicides, or substantial benefit, for
any one group.

Online Appendix Figure B1 plots the impact of segregation on the racial difference in
homicides. We follow Cox and Cunningham (2021) and stack the data so that each MSA
is characterized by their white or non-white homicide rates. We then regress homicides
on the level of segregation and an interaction term that captures the impact of segrega-
tion on racial differences in homicides.19 As expected, segregation increases the racial
gap in homicides. However, the relationship weakens over time as both homicides and
segregation decrease. Yet, the estimates are positive and statistically significant in every
census year. Moreover, the change in the racial gap in homicides reflects the estimated
effects from panel (b) of Figure 2, as the impact of segregation on non-whites decreases
over time.

In Online Appendix Table B3, we test the robustness of our results in panel (b) of
Figure 2. We follow Ananat (2011) and control for local characteristics that are cor-
relates of urban decay and crime. We first examine how the racial composition of the
population influences our results. Our IV is able to disentangle the effects of segregation
from migration patterns; all things equal, sorting in northern MSAs will vary by pre-

19To estimate the racial differential in homicide, we estimate the following equation: Yi,r = β0 +β1Blackr +β1D̂i +

β1
̂(Di ×Blackr)+β2Xi,r +ηi. The binary variable, Blackr , is equal to one when referencing non-white homicides and

zero for white homicides. We instrument for Di using the RDIi and (Di ×Blackr) with RDIi ×Blackr .
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Migration configuration of neighborhoods, defined by the placement of railroad tracks.
Online Appendix Figure B3 shows that segregation is positively related to the share of
the population being Black. Therefore, it is reasonable to assume that our IV is positively
correlated with the share of the population being Black, which is the case in panel (b) of
Online Appendix Figure B3. However, this relationship functions entirely through seg-
regation. The relationship between our IV and Black population shares goes away when
we account for the index of dissimilarity (Online Appendix Table B5). However, the re-
lationship between our IV and segregation still persists when we account for Black pop-
ulation share (Online Appendix Table B5). The second row in Online Appendix Table
B3 shows that our results are robust to controlling for the total and non-white population
share. In addition, our results are robust to accounting for local educational attainment
and labor force participation. We also check to see if our results for non-white homi-
cides are driven by poverty rates or inequality. We find no evidence that the inclusion
of these measures of well-being impacts our results.20 We also consider a specification
that controls for historical pre-railroad characteristics that reflect other economic and so-
cial shocks to cities which would not be affected by the configuration of railroads. We
present the results from the inclusion of these historical covariates in Online Appendix
Table B4 and find that our results are robust to these control variables.

In addition, we test whether our findings are driven by selective migration. Ananat
(2011) finds that migration differs between more and less segregated cities but that this
result is unlikely due to outmigration. Cutler and Glaeser (1997) finds similar migration
patterns resulting from residential segregation for Black and white individuals across
the education spectrum. Derenoncourt (2021) finds that Black individuals outside of
the South, at the start of the second wave of the Great Migration, were relatively more
educated than those who resided in the South. In Online Appendix Figure B14, we
examine the relationship between segregation in an MSA of residence five years ago
on respondents’ educational attainment in the 1940 census. Each panel reveals a weak
and inconsistent relationship between segregation and educational attainment in 1940
for both Black and White individuals. Consistent with the findings from Ananat (2011),
we see a slight negative relationship between segregation and black dropout rate and a
weak positive relationship for black high school graduation rate.21 In concert with the
previous literature, the evidence in Online Appendix Figures B14 belies the notion that
the findings are driven solely by selective migration at the outset of the second wave of
the Great Migration.

With regards to other measures of victimization, panel (c) of Figure 2 reports 2SLS
results for the impact of segregation on violent crime and murder per 1,000 residents.
For both violent crime and murder, the coefficients for each decade are positive. The
relationship between segregation and victimization is stronger for murder than for vio-
lent crime, which includes murder, rape, robbery, and assaults. According to the point

20Our results bolster findings from Peterson and Krivo (1993), providing further evidence that residential segregation
is the most important explanatory variable for understanding Black homicides.

21Online Appendix Figure B15 replicates the results from Table 5 of Ananat (2011) examining the relationship between
segregation in an MSA of residence five years ago on respondents’ educational attainment in the 1980 census.
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estimate in 1990, if our measure of segregation increases by one standard deviation, vi-
olent crime increases by .46 standard deviations, or about eight violent crimes per 1,000
residents. Our sample’s average number of violent crimes in 1990 is 27 per 1,000 resi-
dents, implying a 30 percent increase in violent crime. Our result implies that going from
the top segregation quartile to the bottom quartile decreases violent crime by roughly 48
percent, averting 13 violent crimes per 1,000 residents.

Although the impact of segregation on violent crime is positive, it is statistically sig-
nificant (95% CI) in 1990 and 2010 and marginally statistically significant in 2000. In
contrast, the relationship between segregation and murder is positive and statistically
significant in 1980, 2000, and 2010; it is marginally statistically significant in 1990. Ac-
cording to our estimates for 1990, a standard-deviation increase in segregation increases
the murder rate by .44 standard deviations or .047 murders per 1,000 residents (roughly
44 percent).

Our findings also show that the effect of segregation on non-white homicides is de-
creasing over time, indicated by smaller point estimates in 2010 relative to 1970. We
contend that this may be occurring not only due to declining residential segregation but
due to the changing nature of segregation since the 1970s. One aspect of the declining
residential segregation has been the increase in mostly white high-income and young
college-educated residents in and near city centers. Since the beginning of the 1990s,
young white college-educated graduates began moving into and near central cities as they
delayed marriage and having children and placed more value on living close to amenities
and jobs located in the central city. This was also true for high-income earners’ high
commuting costs and greater disposable income, which led them to locate in city cen-
ters close to jobs and local amenities. This, in turn, brought more educated residents
with relatively higher income and greater public investments, increasing the exposure
of non-college-educated residents to college-educated residents and increasing expendi-
tures on amenities, quite likely leading to spillover effects on crime (Couture and Hand-
bury, 2023). Nonetheless, of even greater importance is the removal of racial barriers for
Blacks to move to the suburbs (Glaeser and Vigdor, 2012), resulting in higher income
Blacks’ ability to leave disadvantaged urban central cities in search of greater opportuni-
ties and amenities and decreases in segregation (Bartik and Mast, 2022). Between 1970
and 2010, the number of Black individuals residing in the suburbs has increased from 4
million to 13 million (Logan, 2014; Frey, 2018; Bartik and Mast, 2022). This increase
has led to substantial changes to the central cities and suburbs in the MSAs we ana-
lyze in our data. The suburbanization of Black individuals has also not led to suburban
white flight, as was true in central cities (Boustan, 2010; Bartik and Mast, 2022). Given
the nature of the NVSS homicide data, we cannot estimate suburban-specific effects.
Nonetheless, our analysis is likely capturing areas of an MSA that have become less seg-
regated and, as a result, improvements in public amenities and resources. Figure 3 and
panel (b) of Online Appendix Figure B10 suggest this could play a role in the decrease
in the non-white homicide estimates starting in 1990.22 At the same time, Couture and

22Panel (b) of Online Appendix Figure B10 plots regression estimates from a two-stage least squares analysis for the
impact of segregation on homicides using the supplemental homicides reports (SHR). Using this data we can plot the
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Handbury (2023) note that increases in high-income and young white college-educated
individuals who moved in and near central cities clustered in specific neighborhoods in-
creasing sorting by education and the segregation of non-college-educated central city
dwellers. Thus, the difference in the non-white homicide estimates between the central
city and MSA could potentially be explained by Black suburbanization and increases in
urban sorting. Support for this claim is evident in our central city analysis; see Online
Appendix Figures B4 and B7. The central city point estimates of segregation’s effect
on violent crime and murder remain relatively stable between 1970 and 2010.23 Finally,
Miller (2023) finds that suburbanization of employment can explain the majority of Black
male unemployment from 1970-2000. Given the negative correlation between employ-
ment and homicide, if increases in Black suburbanization decreases in segregation lead
to improved labor market opportunities, there should be decreases in homicide rates as
well (Shihadeh and Ousey, 1998).

Online Appendix Figure B7 replicates the analysis presented in panel (c) of Figure 2
when we include all cities in a given MSA that report crimes in the census year (or a
year close to the census year).24 For violent crime, point estimates when using all cities
in an MSA are positive but not statistically significant in any census year. However,
when we focus on the relationship between the murder rate and segregation, we find a
robust, statistically significant relationship. For the principal city analysis, the coefficient
for segregation is positive and statistically significant at the 90 percent or 95 percent
confidence interval after 1970, while estimates are marginally statistically significant in
every census year for the full MSA analysis. This is likely due to the high concentration
of homicides in Black communities.

We also consider how changes in segregation over time might be driving changes in
homicide rates. Online Appendix Table B6 presents a calculation of the counterfactual in
non-white homicides (per 1,000) using the 1970 level of segregation. We find a decrease
in segregation lowered non-white homicides by 40% relative to the estimated number of
non-white homicides that would have occurred at 1970 levels of segregation. The bottom
panel of Online Appendix Table B6 shows that 74% of the change in homicides can be
explained by changes in segregation between 1970 and 2010.

Panel (d) of Figure 2 examines the impact of segregation on police killings of civilians
by race. There is little to no effect of segregation on police killings of white civilians—
point estimates are close to zero in every census year except for 2010 and never statisti-
cally significant. For non-white deaths, the coefficients are positive, except in 1970, but
only statistically significant in 1980.25 It is important to note that segregation is posi-

estimates for non-white homicides in the central city and for the rest of the MSA, respectively. We do not focus on this
data in our primary analysis as the SHR data suffers from the underreporting issues common in UCR data.

23Online Appendix Figure B18 also shows that segregation leads to an initial increase in homicides followed by a
relatively smaller effect in the decades leading up to the second wave. It may be that an initial influx of migrants disrupts
some equilibrium that cities do not return to for decades.

24Due to inconsistent reporting, many local municipalities fail to produce a consistent series of crime data over time.
We overcome missing data using crime counts from the most recent reporting year within five years of a census year.

25We test several specifications for the impact of segregation on police killings of civilians in Online Appendix Table
B7. Using counts of non-white deaths instead of mortality rates produces positive but statistically insignificant coeffi-
cients. Also, we find no evidence that segregation influences police killings when using data from Fatal Encounters.
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tively correlated with police killings and that the coefficients are statistically significant
when do not account for endogeneity. Given these results, we find little evidence that
segregation influences police killings of civilians and that not accounting for endogene-
ity could lead to erroneous conclusions.26

To complement our crime-related outcomes, we also examine the effect of segrega-
tion on arrests and incarceration by race in Online Appendix Figure B8 and B9. In
general, we find suggestive evidence of lower arrests rates across crime types for both
racial groups. The point estimates are negative and statistically significant or marginally
statistically significant in many years. In addition, we find no effect of segregation on ad-
mission rates, but, we do see a disparate impact on imprisonment rates. For each census
year between 1980 and 2010, we find an increase in Black imprisonment rates—there
is no such effect for Whites. For instance, in 1990, a one-standard-deviation increase in
the dissimilarity index increases the Black imprisonment rate by 74 percent, amounting
to about 390 additional Black civilians in prison. A possible explanation for our find-
ings is that racial residential segregation leads to a bifurcation along racial lines of the
public’s beliefs about the root causes of crime, especially urban crime: Whites tend to
believe that crime results from cultural deficits, while Blacks believe that crime is due
to structural reasons (e.g., poor employment and educational opportunities) (Piquero and
Brame, 2008).27 In addition, Feigenberg and Miller (2021) finds that criminal justice
systems are more punitive in more diverse communities or when there is more political
competition along racial lines.28

IV. Potential Mechanisms

We find a positive and robust causal relationship between segregation and non-white
homicide rates. These findings align with Ananat (2011), which links segregation to
lower educational attainment and higher poverty rates for Black residents. Relatedly,
Cutler and Glaeser (1997) link segregation to lower earnings, idleness, and higher rates
of single motherhood. All of which could increase victimization. O’Flaherty and Sethi
(2010b) finds that increased racial segregation resulting from White flight can expose
Black individuals to street vices such as illicit drugs. To the extent that segregation causes
or exacerbates social ills, higher rates of victimization for Black Americans are likely to
accompany them. Therefore, it is difficult to conclude that any one potential mecha-
nism is the primary determinant of higher victimization. For instance, higher earnings
reduce the likelihood of participating in illegal labor markets (Uggen and Thompson,
2003; Agan and Makowsky, 2023), some of which are violent (Evans, Garthwaite and

26Due to heterogeneity in reporting across jurisdictions, it is generally not recommended to conduct cross-location
analysis using Vital Statistics data on police-related fatalities (Loftin et al., 2003).

27Prior research finds that the increase in incarceration rates during this period were largely due to changes in public
policy rather than other common explanations such as changes in criminal behavior, deinstitutionalization of the mentally
ill, or the crack-cocaine epidemic (Raphael and Stoll, 2013; Neal and Rick, 2016). Relatedly, recent work finds that the
availability of behavioral health treatment facilities decrease crime, arrests, and police violence (Deza, Lu and Maclean,
2022; Deza et al., 2023, 2024).

28Hurwitz and Peffley (2005) find that Whites prefer to use incarceration over social programming for crime committed
by those in the “inner city” (i.e., Black). Forman Jr (2017) presents anecdotal evidence that Black elected officials in
majority Black municipalities also chose more punitive approaches to combat violent crime.



20 AMERICAN ECONOMIC JOURNAL MONTH YEAR

Moore, 2018). Segregation also influences academic achievement (Card and Rothstein,
2007) and high school completion (Cutler and Glaeser, 1997). The role of segregation
on education is found in various studies that find that court-ordered school desegregation
improves Black educational outcomes (Guryan, 2004; Reber, 2010). Conversely, ter-
minating court-ordered desegregation plans can worsen Black student outcomes (Lutz,
2011). Moreover, Weiner, Lutz and Ludwig (2009) find that school desegregation re-
duces Black victimization. To the extent that segregation reduces educational attainment
and enrollment, it will also impact crime, victimization, and incarceration (Lochner and
Moretti, 2004).29 Relatedly, neighborhood exposure and peer effects can influence delin-
quent behavior and victimization (Aizer, 2008; Chetty et al., 2014; Chyn, 2018). Lastly,
family structure and higher rates of single-parenting may contribute to higher crime and
victimization rates (Antecol and Bedard, 2007; Bezin, Verdier and Zenou, 2022). In
the following sections, we identify evidence of two new potential mechanisms: public
spending on police and public expenditures on education.

A. Public Spending for Safety

Apart from segregation affects on victimization by worsening social-ills linked to
poverty, we examine additional factors related to local government spending. Derenon-
court (2021) shows that local responses to the influx of Black migrants and persistent seg-
regation limited economic mobility for Black residents in northern cities. Also, Boustan
(2010) reports lower property values in northern cities that experienced Black migra-
tion and white flight. Lower income and property values should result in less revenue
and, therefore, fewer resources for public goods. However, Alesina, Baqir and Easterly
(1999) also find that diverse cities and metros spend a greater share of their revenue on
police but less on fire, education, and sanitation.

Similarly, Derenoncourt (2021) finds higher levels of policing in northern cities that re-
ceived Black migrants. The lack of public provisions outside police may reflect different
preferences in using resources across demographic groups or the inability to coordinate
the use of public goods effectively (Ananat and Washington, 2009; Alesina, Baqir and
Easterly, 1999; Beach and Jones, 2017). In conjunction with limited resources, this co-
ordination problem could explain the high rates of homicides for non-white residents.
However, it is not clear that segregation should lead to fewer resources (defined by gov-
ernment expenditures). Alesina, Baqir and Easterly (1999) find evidence that diverse
communities spend less on productive public goods. Beach and Jones (2017) find that
increased diversity leads to gridlock in city councils and lower expenditures on public
goods with larger effects for segregated cities and cities with high income inequality.
However, Trounstine (2016a) finds Segregated cities are more racially divided, which
leads to smaller public goods budgets and less revenue raised from their residents. Seg-
regation also allows for greater targeting of public goods to particular ethnic groups

29One can make the same argument about segregation’s influence on school quality. Good schools have been linked to
lower crime (Deming, 2011) and segregated schools are likely to contribute adversely to crime-related outcomes (Billings,
Deming and Rockoff, 2014; Billings, Deming and Ross, 2019).
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(Ejdemyr, Kramon and Robinson, 2018a). Conversely, Boustan et al. (2013) link in-
equality to higher levels of expenditure per capita on police and fire safety. Furthermore,
Tabellini (2020) finds that the first wave of the Great Migration had little impact on the
share of spending devoted toward policing, education, sanitation, and fire, despite de-
creases in public spending and tax revenues.

We explore how government finances are influenced by segregation in Figure 3. Panel
(a) focuses on revenue per capita, while panel (b) reports the impact of segregation on
public safety expenditures. According to our results, segregation is negatively related to
general revenue and property tax revenue per capita. Lower general revenue is consistent
with lower housing values found in Boustan (2010). When accounting for endogeneity,
Boustan (2010) finds that the value of owner-occupied homes decreased between 1950-
1970 and attributes the decline in property value to white flight as Blacks often paid
more for housing units (Cutler, Glaeser and Vigdor, 1999) and migrated to locations
with high labor demand and housing costs. However, according to our results, by 1970,
highly segregated cities generated less revenue per capita, and the effects of segregation
are stable across census years. According to panel (a), in 1990 a one-standard-deviation
increase in the dissimilarity index decreases general revenues by $665 per resident or
.87 standard deviations. Half of the decrease in general revenue is due to lack of revenue
from property taxes. A one-standard-deviation increase in segregation decreases property
tax revenue by $271 to $360 per resident between 1970 and 2010.

Panel (b) highlights that segregation is also negatively related to police expenditures
and fire safety spending per capita. Initially, there is little to no difference in spending
on police associated with segregation. Still, by 1990 and 2000, there exists a robust
negative relationship between the dissimilarity index and public safety expenditures.30

According to our 1990 estimate, a one-standard-deviation increase in the dissimilarity
index decreases spending on police by .61 standard deviations or $64 per resident. We
find a similar relationship between fire safety and segregation.

Chalfin et al. (2020) find that more resourced cities benefit from additional police.
According to their finding, a one-percent increase in law enforcement reduces Black
homicides by 1.1 to 2.5 percent, which amounts to as few as 20 police officers to avert
one Black homicide. Panel (c) of Online Appendix Figure B7 shows that segregation is
negatively correlated with police department size. We find that in 1990, a one-standard-
deviation increase in segregation decreased the number of police by .36 standard devia-
tions or .22 per 1,000 residents or about 21 officers for a typical MSA in 1990. Applying
the estimates from Chalfin et al. (2020) to our results from panel (b) of Figure 2, the
lack of investment in policing may explain approximately 7% of non-white homicides
attributed to segregation for a typical MSA.

Although we find significant decreases in police expenditures per capita, these de-
creases are only statistically significant in two of the five census years we examine in our
main analysis. The evidence is similar for police presence in Online Appendix Figure B7.
Highly segregated MSAs have fewer officers. Point estimates are negative in every cen-

30Although the relationship is not statistically significant in 2010 when we include all cities in the MSA, we find a
marginally statistically relationship between police expenditures and segregation (see Online Appendix Figure B7d).
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sus year we examine and statistically significant in three of the five census years. Even
so, according to Online Appendix Figure B11, segregation is positively correlated with
the share of expenditures devoted to policing. Therefore, segregated cities with less rev-
enue increase their share of spending on public safety. Fewer resources and investments
in public goods that deter crime, such as public safety, are consistent with the possibility
that fewer resources in public safety may be related to the increase in non-white homi-
cides. However, the factors that contribute to homicide victimization are multifaceted
and are likely beyond public safety expenditures.

Online Appendix Figure B19 extends our analysis to include years back to the early
20th century. Here, we examine the reduced form effect of RDI on expenditures and
revenue during the first wave of the Great Migration. We find a statistically significant
decrease in all expenditures, including police spending. We also find some evidence of
a decrease in the share spent on police. Interestingly, there was also a decrease in city
revenues and expenditures in 1900, a decade before the start first wave. This finding
suggests that segregation’s effects may occur well before the first wave. Although segre-
gation was much lower before 1910, Online Appendix Figure A4 shows that there was
still a non-trivial amount as far back as 1890. The finding in Online Appendix Figure
B19 suggests that future research should consider the effects of segregation before the
first wave of the Great Migration and proceed with caution when considering outcomes
before 1910 as falsification.

Conversely, when examining homicides, Online Appendix Figure B18, we find that the
relationship between segregation and homicides does not start until after the first wave.
Although a decrease in public safety expenditure may contribute to the increase in non-
white homicides, the fact that the revenue result precedes the rise in homicide makes this
relationship unclear. This result is counter to Tabellini (2020) finding that the first wave
of the Great Migration did not cause a change in spending shares toward policing. In-
stead, our result aligns with the finding in Alesina, Baqir and Easterly (1999) that more
diverse cities spend a greater share on public safety. Thus, we provide evidence that
segregated cities during the first and second wave of the Great Migration experienced a
decrease in public spending and tax revenues. However, after the second wave, we find
suggestive evidence that segregated cities disinvest in other public goods to provide ad-
ditional public safety. The decrease may lead to additional increases in crime, therefore,
putting additional strain on public safety. Even though segregated cities reallocate fund-
ing toward police, they cannot overcome losses in property tax revenue to provide police
and fire safety adequately.

B. Education Spending

Discretionary spending on education is a mechanism in which lower total revenues
and a higher share of spending on public safety may, in turn, lead to higher Black vic-
timization rates. First, we ask if segregation causes lower average per-pupil spending
and revenues across MSAs. We then test for uneven funding across districts within the
same MSA to assess whether districts serving Black neighborhoods receive adequate re-
sources, as residential segregation across the broader housing market has a greater effect
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on school segregation than sorting across schools within a district (Reardon 2016). Given
the recent explosion of causal evidence that school spending improves education and la-
bor market outcomes (Baron, Hyman and Vasquez, 2022; Jackson, Johnson and Persico,
2016), and that education reduces violent crime and murder (Lochner, 2020a; Weiner,
Lutz and Ludwig, 2009), heterogeneity in school resources may explain differences in
victimization outcomes within the same MSA.

To identify the effect of segregation on schooling across housing markets, we esti-
mate our main model with MSA median levels of per-pupil spending, state and property
tax revenues taken as outcomes. The revenue outcomes highlight how school districts
raise revenues in segregated cities. In the top two panels of Online Appendix Table B8,
we show that segregated MSAs rely more heavily on local property taxes and less on
state revenues, placing an additional burden on local municipalities. Property taxes as
a primary funding source for schools is a historical cause for resource deficiencies in
non-white districts (Bayer, Blair and Whaley 2020b). Panel C of Online Appendix Table
B8 shows that school spending per-pupil is indeed decreasing in segregation, suggestive
of weaker mobility prospects in segregated cities. Given that private market tests reveal
households are willing to pay more property taxes for higher school spending (Bayer,
Blair and Whaley (2020a)), the results in this paper are evidence of structural barriers to
adequate public schooling in segregated cities.

With startling differences in outcomes for Black men in segregated housing market,
we want to credibly identify how segregation affects school financing for Black house-
holds relative to Whites in the same MSA. Using contiguous tract-level demographic
data matched to 1990 school district boundaries, we model within-MSA differences us-
ing MSA fixed effects µi in the regression

(6) Yji = α0 +α1Mar jorityBlack j +α2Mar jorityBlack j × D̂i +α3X ji +µi + ε ji.

Yji is per-pupil spending of the school district geographically zoned to census tract
j in MSA i. Majority Black neighborhoods are defined as census tracts where Black
residents comprise the largest racial share. With over 16,000 census tracts divided over
106 MSAs, this measure gives us rich local variation in school financing. We once again
instrument for endogenous segregation using the railroad index, and by employing MSA
fixed effects, we are able to credibly recover heterogeneity in school spending for Black
neighborhoods: α̂1 and α̂2.

In Online Appendix Table B9, we estimate our original model and then incorporate
MSA fixed effects. The positive coefficient for Majority Black, α̂1, implies that Black
neighborhoods receive higher relative school spending in the absence of segregation.
This is perhaps the byproduct of reforms targeting historically underfunded schools re-
sulting in an implicit increase in expenditures for Black school districts. For local seg-
regation to be considered innocuous in this process, the interaction term coefficient α̂2
must be a precisely estimated null effect. The fixed effect estimates in Online Appendix
Table B9 show a sharp, precise decline in school spending for Black neighborhoods as
segregation rises.



24 AMERICAN ECONOMIC JOURNAL MONTH YEAR

The cumulative effects of lessor-funded schools for Blacks create a path to violent
crime and victimization through a cycle of lower human capital attainment (Atems and
Blankenau, 2021) and ultimately poverty. Online Appendix Figures B16 and B17 de-
scriptively highlight that poverty rates for Black residents increase with segregation
across all years, while White poverty rates largely decline with segregation. Using esti-
mates from the literature, we can compute the effect of segregation-induced reductions in
educational spending on murder.31 In 1970, a one standard deviation increase in segre-
gation decreased school expenditures 0.48×$1,436 = $689 or 12% from the mean (Panel
C of Online Appendix Table B8). Although less precise, a similar number is obtained
for 2010, in which segregation decreased school spending by 0.40×$3,006 = $1,202.4 or
10% from the mean. Jackson, Johnson and Persico (2016) estimates that a 10% decrease
in education expenditures will lead to a .31 decrease in years of education. Thus, if a
one year increase in average education leads to an approximately 30% decrease in mur-
der (Lochner, 2020b), our back-of-the-envelope calculations estimate that a one standard
deviation increase in segregation in 2010 resulted in a roughly 9% increase in murder.
Figure 1 suggests these effects are concentrated among non-Whites. Taking into consid-
eration the results from Ananat (2011), segregation causes lower school spending, worse
educational outcomes and higher poverty rates for black residents. It follows that lower
quality education and lack of human capital investment may help to explain violent crime
and homicide differentials.

V. Conclusion

In this paper, we examine the relationship between residential racial segregation and
violent crime using a causal inference approach. Overall, we find evidence that residen-
tial racial segregation leads to an increase in homicides of non-white residents. This is
largely consistent with prior literature establishing a positive association between res-
idential segregation and violent crime (Peterson and Krivo, 1993; Massey, 1995; Shi-
hadeh and Maume, 1997; Bjerk, 2006). Within a rent-seeking framework (Roback,
1989), racial residential segregation acts as an economic protectionist policy for white
Americans, ensuring for them lower levels of economic uncertainty (Massey, 1995; Light
and Thomas, 2019). Nonetheless, we uncover a causal link between segregation and
non-white homicide victimization, providing new evidence of the detrimental negative
externality that such rent-seeking behavior imposes on society: a high and lasting cost
on Black lives.

Though our research is closely related to Derenoncourt (2021), a few key differences
distinguish our analysis. First, the featured phenomenon driving our results is segrega-
tion, not Black migration. As shown in Online Appendix Table B3, we are able to isolate
the effects of segregation from Black Migration patterns. Secondly, our analysis focuses
on MSAs and central cities rather than commuting zones. In particular, our main spend-
ing results come from the central city sample, though we find similar results in the MSA

31Jackson, Johnson and Persico (2016) finds that a 10% increase in school spending decreases adulthood poverty
incidence by 3.2 percentage points.
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sample. We find that the geographic unit of analysis is an important distinction, as a large
share of Black migrants moved to city centers. Therefore, the division of neighborhoods
in these locations matter for sorting: thus our emphasis on segregation.

In addition, our sample focuses on select northern cities for which we have the railroad
division index. Although Ananat and Washington (2009) found similar OLS results for
northern MSAs when including non-RDI locations,32 our results lack external validity.
Therefore, the reader should interpret our results with this caveat in mind.33 Nonethe-
less, we find the deleterious effects of de facto segregation on communities of color.
Segregation is strongly associated with higher homicide rates of non-white civilians and
higher imprisonment rates. The lack of provision of public goods is a possible mecha-
nism, reflected in less spending on public expenditures that deter crime such as public
safety and education. Our results not only highlight the role of local institutions, but
also complement findings by Chyn, Haggag and Stuart (2021) linking segregation to
intergenerational mobility, or the lack thereof.

Unfortunately, the rate of homicide victimization is still a concern for Black Ameri-
cans. We uncover additional channels through which segregation likely contributes to
elevated homicide rates. These factors include, among others, the loss in local revenue,
depleted tax base, and decreased public expenditures associated with segregation, result-
ing in insufficient provision of public goods. This is consistent with theories and research
that find that racial residential segregation allows communities to be targets for disin-
vestment by governments and businesses (Massey, 1995; Alesina, Baqir and Easterly,
1999; Ananat and Washington, 2009; Trounstine, 2016b; Ejdemyr, Kramon and Robin-
son, 2018b; Gordon, 2020), which is reflected in fewer police officers, less spending on
public safety, and lower school expenditures per pupil. Ultimately, segregation under-
mines pluralist politics through the formation of coalitions across racial lines, allowing
politicians to make budget cuts in Black neighborhoods either because they expect min-
imal political fallout or to maintain the privileged status of white communities (Krivo,
Peterson and Kuhl, 2009; Ananat and Washington, 2009).

Our findings also suggest that some of the structural and environmental factors that
influence homicides may not affect other forms of victimization, such as police killings.
Therefore, policy recommendations that address segregation and upward mobility may
impact violent crime and homicides but plausibly have a negligible effect on police-
related fatalities. Similarly, police reform may reduce racial disparities in police killings
but have little effect on racial differences in homicide rates.34 Therefore, separate tar-
geted policies should be implemented to address racial disparities in homicides and
police-related fatalities.

Furthermore, segregation and white flight discourage collective action where all groups

32See Table 4 of Ananat and Washington (2009).
33For instance, Bayer, Charles and Park (2021) find higher levels of Black-white neighborhood inequality in northern

and midwestern MSAs, the MSAs in our sample. It is plausible, that our findings may weaken in southern MSAs with
lower levels of neighborhood inequality.

34Cunningham and Gillezeau (2019), Cunningham, Feir and Gillezeau (2021), and Cox, Cunningham and Ortega
(2021) provide examples of policies and events that influence police-related fatalities while having little to no effect on
crime and homicide victimization.
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have a vested interest in fighting crime in Black communities (Massey, 1995; Shihadeh
and Maume, 1997; Krivo, Peterson and Kuhl, 2009; Trounstine, 2016a). Massey (1995)
argues, ”[i]f [B]lacks are segregated across municipal as well as neighborhood bound-
aries [W]hites minimize their exposure to crime and other social problems, but to a large
extent they can also avoid paying the costs” (p. 1227). Thus, Blacks not only experience
social and physical isolation, but also fiscal isolation. However, it would be ill-advised
to recommend policies that only increase funding toward public safety. Residential seg-
regation is multifaceted and a result of a deep-rooted and complex racial history where
structural racism has trapped Black Americans in a permanent underclass. Therefore,
targeted policies that improve socio-economic conditions and increase opportunities for
upward mobility would have long-lasting and persistent effects, decreasing non-white
homicides in the long-run.
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Figure 1. : Relationship Between Segregation, Crime, and RDI
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(b) White Homicides
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(c) Violent Crime
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(d) Murder
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(e) RDI & Homicides, 1910
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(f) RDI & Segregation
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Note: Notes: Figure panels (a) - (d) show the relationship between crime and segregation in 1990. Panel (e) shows the relationship between RDI and the homicide rate in 1910.
The slope of the line is 0.12 (0.25). Panel (f) plots the relationship between RDI and segregation in 1990. Segregation is measured by the index of dissimilarity.
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Figure 2. : Two-Stage Least Squares Results: Segregation, RDI, and Victimization
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(c) Violent Crime Per 1,000 Residents
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(d) Police Killings Per 100,000 Residents
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Note: Notes: Figure plots regression estimates from a two-stage least squares analysis of the impact of segregation on
crime and victimization by census year. Panel (a) plots estimates from the first-stage regression of the RDI on the index
of dissimilarity by census year. Confidence intervals are constructed from heteroskedastic robust standard errors.
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Figure 3. : Two-Stage Least Squares Results: Segregation, Government Finances, and
RDI

(a) Revenue Per Capita
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Note: Notes: Figure plots regression estimates from a two-stage least squares analysis of the impact of segregation on
local government expenditures by census year. Confidence intervals are constructed from heteroskedastic robust standard
errors.
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Table 1—: First-Stage Results

(1) (2) (3) (4) (5) (6) (7)
First-Stage Homicide Rate

All 1970 1980 1990 2000 2010 1910

RDI 0.316*** 0.291*** 0.354*** 0.375*** 0.421*** 0.437*** 0.063
[0.072] [0.105] [0.095] [0.095] [0.092] [0.09] [0.106]

Track Length 22.24** 12.27** 21.12** 17.84* 31.53*** 28.46*** -15.45**
[9.739] [6.102] [10.54] [10.45] [11.45] [10.77] [6.761]

Observations 550 110 110 110 110 110 85
Effective F-Stat 19.41 7.719 13.97 15.45 21.17 23.43 –
Mean DV 0.556 0.705 0.588 0.576 0.477 0.432 0.962

Note: Robust standard errors in brackets. ***1%, **5%, and *10%.
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Table 2—: Relationship Between Segregation and Non-White Homicide

(1) (2) (3) (4) (5) (6)
DV: Non-White Homicides All 1970 1980 1990 2000 2010

Panel (a): OLS

Dissimilarity Index 0.524*** 0.254*** 0.573*** 0.574*** 0.573*** 0.547***
[0.043] [0.084] [0.082] [0.088] [0.086] [0.091]

Panel (b): 2SLS

Dissimilarity Index 0.842*** 0.809** 1.006*** 0.976*** 0.673*** 0.397***
[0.142] [0.328] [0.223] [0.214] [0.173] [0.149]

Observations 550 110 110 110 110 110
Robust Conf. Int. [ .522, 1.086] [ .6079, 3.8706] [ .7356, 1.916] [ .6522, 1.726] [ .1854, .6002] [ .0602, .5091]
AR p-value 0 0.0024 0 0.0001 0.0019 0.0213
Effective F-Stat 19.41 7.719 13.97 15.45 21.17 23.43
Mean DV 0.163 0.225 0.195 0.175 0.100 0.119
Std. Dev. 0.155 0.196 0.168 0.150 0.0927 0.109

Note: The table reports regression estimates for the impact of segregation on non-white homicides by census year. Panel
(a) reports the OLS estimates, see equation (3). Panel (b) reports the two-stage least squares estimates, see equation (5)
Robust standard errors in brackets. ***1%, **5%, and *10%.
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Table 3—: Relationship Between Segregation and White Homicide

(1) (2) (3) (4) (5) (6)
DV: White Homicides All 1970 1980 1990 2000 2010

Panel (a): OLS

Dissimilarity Index -0.001 0.249** -0.011 -0.217** -0.037 -0.173**
[0.046] [0.11] [0.088] [0.096] [0.077] [0.082]

Panel (b): 2SLS

Dissimilarity Index -0.144 -0.35 -0.216 -0.011 0.025 -0.319
[0.17] [0.414] [0.226] [0.223] [0.173] [0.233]

Observations 550 110 110 110 110 110
Robust Conf. Int. [ -.0886, .0366] [ -.2552, .0501] [-.1554, .0577] [-.0804, .1144] [ -.04171, .0516] [-.1227, .01887]
AR p-value 0.400 0.350 0.346 0.961 0.886 0.162
Effective F-Stat 19.41 7.719 13.97 15.45 21.17 23.43
Mean DV 0.0332 0.0287 0.0458 0.0377 0.0268 0.0273
Std. Dev. 0.0246 0.0185 0.0299 0.0282 0.0184 0.0203

Note: The table reports regression estimates for the impact of segregation on non-white homicides by census year. Panel
(a) reports the OLS estimates, see equation (3). Panel (b) reports the two-stage least squares estimates, see equation (5)
Robust standard errors in brackets. ***1%, **5%, and *10%.
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