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Long-Term Exposure to Neighborhood Policing  
and the Racial/Ethnic Gap in High School Graduation

Joscha Legewie and Nino José Cricco

ABSTRACT Researchers are increas ingly explor ing the con se quences of polic ing for 
the edu ca tional out comes of minor ity youth. This study con trib utes to this lit er a ture by 
ask ing three ques tions. First, what are racial/eth nic disparities in long-term expo sure 
to neigh bor hood polic ing? Second, how does this expo sure affect high school grad u a-
tion? Third, how much of the ethnoracial gap in high school grad u a tion would remain if 
neigh bor hood polic ing was equal ized? To address these ques tions, we use data from the 
New York City Department of Education and fol low five cohorts of NYC pub lic school 
stu dents from mid dle to high school. Our find ings reveal starkly dif fer ent expe ri ences 
with neigh bor hood polic ing across racial/eth nic groups. Using novel meth ods for time-
vary ing treat ment effects, we find that long-term expo sure to neigh bor hood polic ing 
has neg a tive effects on high school grad u a tion, with impor tant dif fer ences across racial/ 
eth nic groups. Using gap-clos ing estimands, we show that assigning a sam ple of Black 
and Latino stu dents to the same level of neigh bor hood polic ing as White stu dents would 
close the Black–White gap in high school grad u a tion by more than one quar ter and the 
Latino–White gap by almost one fifth. Alternatively, we explore inter ven tions where 
polic ing is solely a func tion of vio lent crime, which close the Black–White gap by as 
much as one tenth. Our study advances pre vi ous research by focus ing on cumu la tive, 
long-term expo sure to neigh bor hood polic ing and by assessing var i ous coun ter fac tual 
sce nar ios that inform research and pol icy.

KEYWORDS Policing • Education • Inequality • Neighborhoods • Racial disparities

Introduction

Neighborhood polic ing is an impor tant aspect of urban life that is cen tral to debates 
about racial inequities. Previous research has shown that expo sure to neigh bor hood 
polic ing has a neg a tive impact on aca demic per for mance and other out comes (Ang 
2021; Gottlieb and Wilson 2019; Hirschfield 2009; Hjalmarsson 2008; Kirk and 
Sampson 2013; Legewie and Fagan 2019; Shedd 2015). This research focuses on 
sin gle inci dents of police stops, arrests, or acts of police vio lence and short-term 
expo sure to neigh bor hood polic ing. Exposure to polic ing, how ever, cumu lates 
over extended peri ods of time, such that sys tem atic eth nic and racial dif fer ences in  
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expo sure can grow over ado les cence, resulting in cumu la tive dis ad van tages for 
minor ity youth (Justice 2021). Building on prior research on the tem po ral dimen sions 
of neigh bor hood effects (Wodtke et al. 2011), our study con trib utes to this grow ing 
lit er a ture by focus ing on eth nic and racial disparities in long-term expo sure to neigh-
bor hood polic ing.

Using admin is tra tive data from the New York City Department of Education and 
the New York City Police Department, we fol low five cohorts of 231,177 NYC pub-
lic school stu dents over an eight-year period from mid dle to high school. First, we 
doc u ment racial and eth nic disparities in long-term expo sure to neigh bor hood polic-
ing over key devel op men tal peri ods. Second, we focus on the effect of long-term 
expo sure to polic ing on high school grad u a tion. Using inno va tive meth ods for time-
vary ing treat ment effects (Wodtke et al. 2011; Zhou and Wodtke 2020) allows us 
to exam ine the role of cumu la tive expo sure across mid dle and high school. These 
mod els address the dynamic rela tion between neigh bor hood crime and polic ing, in 
which the level of polic ing in one period is affected by crime in pre vi ous peri ods. 
Third, using novel gap-clos ing estimands, we assess sev eral coun ter fac tual sce nar ios 
that help us under stand how the racial/eth nic gap in high school grad u a tion would 
change for a sam ple of stu dents if expo sure to neigh bor hood polic ing were equal ized 
or based solely on neigh bor hood crime (Lundberg 2021).

Descriptively, we show that dif fer en tial neigh bor hood polic ing cumu lates to cre ate 
strik ing eth nic and racial disparities in expo sure to the crim i nal jus tice sys tem over 
ado les cence. Though lev els of neigh bor hood polic ing decline over the obser va tion 
period, eth nic and racial disparities in cumu la tive expo sure per sist across cohorts. We 
also show that the cumu la tive nature of expo sure mat ters: com pared with our mea-
sure of cumu la tive expo sure, focus ing on a sin gle year of expo sure dur ing mid dle or 
high school under states the neg a tive impact of neigh bor hood polic ing on minor ity 
stu dents’ high school grad u a tion rates. Counterfactual sce nar ios illus trate that assign-
ing a sam ple of Black and Latino stu dents to the same level of neigh bor hood polic-
ing as White stu dents would reduce the Black–White gap in high school grad u a tion 
by 27.8% and the Latino–White gap by 17.5%. However, assigning neigh bor hood 
polic ing solely as a func tion of vio lent crime reduces the Black–White gap to a more 
mod est extent by 10.3%.

Our results high light polic ing as one of many mech a nisms through which neigh-
bor hoods shape chil dren’s life chances (Chetty et al. 2014; Harding et al. 2010; 
Sampson 2012) and cre ate starkly dif fer ent res i den tial expe ri ences for Black and 
White youth (Massey and Denton 1993; Peterson and Krivo 2010). By show ing how 
long-term expo sure to neigh bor hood polic ing mat ters for high school grad u a tion 
in addi tion to crime and other com mon neigh bor hood char ac ter is tics (Sharkey and 
Torrats-Espinosa 2017; Torrats-Espinosa 2020), these find ings also heed the call to 
exam ine how polic ing shapes social struc ture above and beyond its effects on crime 
(Bell 2021).

Neighborhood Policing and Educational Outcomes

A grow ing effort among social sci en tists has exam ined how eth nic and racial inequal-
ities in direct and indi rect con tact with the crim i nal jus tice sys tem shape edu ca tional 
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out comes. Researchers focus ing on direct crim i nal jus tice sys tem expo sure have sug-
gested that stu dents who expe ri ence arrests (Hirschfield 2009; Kirk and Sampson  
2013; Lopes et al. 2012; Sweeten 2006) and juve nile incar cer a tion (Aizer and Doyle 
2015) are more likely to drop out of high school and less likely to enroll in higher 
edu ca tion (Kirk and Sampson 2013; Widdowson et al. 2016). Other research has 
documented the del e te ri ous effects of indi rect expo sure to the crim i nal jus tice sys-
tem on edu ca tional out comes via paren tal incar cer a tion (for a review, see Foster and 
Hagan 2009, 2015), vicar i ous expo sure through friends or fam ily mem bers (Gottlieb 
and Wilson 2019), or expo sure to neigh bor hood and school-level polic ing (Ang 2021; 
Bacher-Hicks and de la Campa 2020; Browning et al. 2021; Legewie and Fagan 
2019). This work has con sis tently documented the neg a tive effects of var i ous types 
of direct and indi rect crim i nal jus tice con tact on edu ca tional out comes, such as test 
scores or high school grad u a tion.

Most impor tant for the cur rent study, sev eral arti cles have focused on neighborhood-  
or school-level expo sure to polic ing. Legewie and Fagan (2019), for exam ple, showed 
that neigh bor hood-level expo sure to aggres sive polic ing pro grams has sub stan tial neg-
a tive impacts on minor ity chil dren’s test scores, with larger effects for Black than for 
Latino stu dents. Ang (2021) focused on inci dents of police vio lence in the res i den tial 
envi ron ment and sim i larly found neg a tive effects on minor ity stu dents’ GPA, with no 
effects on White stu dents. Closely related research has focused on school-level expo-
sure to police stops and documented com pa ra ble neg a tive effects on Black stu dents’ high 
school grad u a tion rates, with poten tial pos i tive effects for White stu dents (Bacher-Hicks 
and de la Campa 2020). This work has con sis tently found larger effects on Black stu dents 
as the racial group disproportionally targeted by polic ing.

Two key mech a nisms explain the effect of neigh bor hood-level pro ac tive polic ing 
on edu ca tional out comes. The first focuses on eroded trust in state insti tu tions and 
sys tem avoid ance. Negative encoun ters with the police—such as mis treat ment, pro-
ce dural injus tice among friends and fam ily mem bers, or neigh bor hood-level expo-
sure to aggres sive polic ing pro grams—can neg a tively impact per cep tions of police 
legit i macy, reduce trust in gov ern ment, and lead to with drawal from state insti tu tions, 
includ ing schools (Bell 2020; Geller and Fagan 2019). Other research has focused on 
broader sys tems of sur veil lance across state insti tu tions, describ ing sys tem avoid ance 
as a behav ioral response in which indi vid u als avoid insti tu tions that are involved 
in sur veil lance and keep for mal records (Brayne 2014:368). Both dis trust in law 
enforce ment and avoid ance of state insti tu tions have impli ca tions for edu ca tional 
out comes, such as high school grad u a tion. Indeed, empir i cal research has directly 
tied sys tem avoid ance fol low ing pater nal incar cer a tion to reduc tions in paren tal 
involve ment in school ing (Haskins and Jacobsen 2017), and a national anal y sis from 
the Urban Institute found that more than 65% of high school stu dents attend schools 
with a law enforce ment pres ence (Lindsay et al. 2018). Exposure to police offi cers at 
school, together with zero-tol er ance dis ci pline pol i cies, high lights how dis trust of the 
legal sys tem may impact school atten dance and edu ca tional out comes more broadly.

A grow ing lit er a ture doc u ments a sec ond mech a nism, which focuses on the neg-
a tive health effects of police con tact that can impact chil dren’s edu ca tional per for-
mance. Geller et al. (2014), for exam ple, showed that par tic i pants who report prior 
encoun ters with the police dis play higher rates of trauma and anx i ety, par tic u larly 
when stops were intru sive or per ceived as unfair. Building on the stress pro cess 
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 par a digm, Sugie and Turney (2017) looked at a set of crim i nal jus tice con tacts, 
includ ing arrest, con vic tion, and incar cer a tion, and found neg a tive con se quences 
for men tal health. Sewell and col leagues focused on neigh bor hood-level expo sure 
to polic ing and showed sim i lar neg a tive effects on stress, trauma, anx i ety, and other 
men tal health prob lems (Sewell and Jefferson 2016; Sewell et al. 2016; Sewell et al. 
2020). Toro and col lab o ra tors (2019) linked these health effects to edu ca tional out-
comes. They showed that part of the rela tion ship between direct and vicar i ous police 
con tact and grades in school is medi ated by psy cho log i cal dis tress, sleep prob lems, 
and self-rated health. Both pro cesses explain the poten tial effect of neigh bor hood-
level pro ac tive polic ing on edu ca tional out comes.

Cumulative Exposure to Neighborhood Policing and the Racial/Ethnic 
Gap in High School Graduation

While pre vi ous research has documented the social con se quences and costs of pro ac-
tive polic ing pro grams for the edu ca tion of minor ity youth, this work focused either 
on sin gle inci dents of police stops, arrests, or acts of police vio lence or on short-term 
expo sure to neigh bor hood polic ing. For exam ple, Legewie and Fagan (2019) exam-
ined the effect of imme di ate expo sure to an aggres sive polic ing pro gram over a sin gle 
year on test scores, and Ang (2021) focused on the acute effect of police kill ings in 
the res i den tial envi ron ment on GPA. This approach ignores the poten tial for cumu la-
tive effects of expo sure to polic ing over extended peri ods of time that are expe ri enced 
by many minor ity youth. In the pres ent study, we fol low five cohorts of mid dle school 
stu dents in New York City over eight years and focus on long-term expo sure to polic-
ing through out ado les cence. This lon gi tu di nal per spec tive advances the lit er a ture in 
three impor tant ways.

First, research focused on the acute or “short-run” effects of neigh bor hood polic-
ing poten tially under es ti mates the effect of cumu la tive expo sure. Many of the mech-
a nisms at the core of polic ing effects and the effects of rac ism on indi vid ual out comes 
focus on long-term and repeated expo sure. System avoid ance and legal estrange-
ment, for exam ple, are cumu la tive pro cesses of dis en gage ment from for mal insti tu-
tions that develop in response to sustained and repeated expe ri ences of injus tice over 
an extended period of time (Bell 2017). Incidents of police vio lence, racial dis crim-
i na tion, or other encoun ters that ini tially act as acute stress ors trans late to chronic 
stress ors with addi tional health con se quences as a result of sustained and repeated 
expo sure to polic ing and struc tural rac ism. Accordingly, the focus on long-term expo-
sure to neigh bor hood polic ing doc u ments the cumu la tive effect that is essen tial for 
under stand ing the con se quences of neigh bor hood polic ing for child devel op ment.

Second, a lon gi tu di nal per spec tive allows us to bet ter mea sure racial and eth nic 
disparities in expo sure to neigh bor hood polic ing. Policing in New York City and 
many met ro pol i tan areas under went major changes over recent decades. After a steep 
increase in the use of the Stop, Question, and Frisk (SQF) oper a tions dur ing the 2000s, 
the use of police stops peaked in 2011 with over 650,000 inci dents. In response to the 
pub lic out cry against the SQF pro gram and the Floyd v. City of New York law suit, the 
New York Police Department (NYPD) dra mat i cally reduced the num ber of stop and 
frisk oper a tions over the fol low ing years, reaching about 45,000 in 2014. As a result, 
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early cohorts in our sam ple were exposed to an aver age of 2,210 police stops in their 
res i den tial cen sus tract, com pared with an aver age of 1,157 stops for later cohorts. 
At the same time, fam i lies move between neigh bor hoods, with impli ca tions for their 
local expo sure to neigh bor hood polic ing (de Souza Briggs and Keys 2009; Wodtke 
et al. 2011). In light of these shifts, a lon gi tu di nal per spec tive more accu rately reflects 
the expe ri ences of ado les cents in their neigh bor hoods.

Third, a lon gi tu di nal per spec tive allows us to dis en tan gle the dynamic rela tion-
ship between neigh bor hood polic ing and neigh bor hood crime. The lat ter is asso ci ated 
with both neigh bor hood polic ing and chil dren’s’ edu ca tional attain ment (for a review, 
see Sharkey 2018), and behav ioral adap ta tions to crime develop over extended peri-
ods (Harding 2009). Policing can thus have pos i tive con se quences for youths’ edu ca-
tional out comes by reduc ing stu dents’ expo sure to vio lent crime over time. Research 
sug gests that declines in vio lent crime attrib ut  able to exog e nous increases in the avail-
abil ity of funds to hire police offi cers via fed eral funds sub stan tially raised English 
Language Arts (ELA) test scores, par tic u larly among Black youth (Torrats-Espinosa 
2020). Examining the effect of recent expo sure to police stops while adjusting for 
vio lent crime might thus con trol away the pos i tive impact of prior lev els of polic-
ing on declines in sub se quent crime lev els. Our lon gi tu di nal per spec tive uses novel 
meth ods to adjust for time-vary ing con found ers, allowing us to exam ine the effect 
of polic ing on chil dren’s high school grad u a tion while con sid er ing the dynamic rela-
tion ship between neigh bor hood polic ing and crime.

Together, these advances allow us to more pre cisely mea sure and assess the con se-
quences of expo sure to neigh bor hood polic ing, with impli ca tions for our under stand ing of 
its effects on child devel op ment, urban inequal ity, and the racial/eth nic gap in high school 
grad u a tion. To lever age these insights, we fur ther study sev eral coun ter fac tual sce nar ios 
that help us assess how the racial/eth nic gap in high school grad u a tion would change 
depending on dif fer ent lev els of expo sure to neigh bor hood polic ing.

Data and Methods

Data

Our ana ly ses fol low five cohorts of mid dle school stu dents over eight years using 
admin is tra tive school dis trict records from the New York City Department of Edu-
cation. The school dis trict records con sist of stu dent-level data from all  NYC pub lic 
school stu dents in grades 6 to 12 from the school years 2006 to 2018. We focus our 
anal y sis on the 2005–2006 to 2009–2010 (five) cohorts of mid dle school stu dents. 
Each cohort is defined as all  stu dents who enrolled in sixth grade for the first time in 
a respec tive school year. We track these cohorts for eight years to cap ture their long-
term expo sure to neigh bor hood polic ing dur ing an impor tant devel op men tal period 
prior to our key out come var i able, high school grad u a tion.

We link stu dent data to infor ma tion on pedes trian stops from the SQF pro gram 
and crime com plaints from the NYPD based on res i den tial cen sus tracts. The SQF 
pro gram reg u lates police stops in sit u a tions where offi cers rea son ably sus pect that a 
per son has com mit ted, is com mit ting, or is about to com mit a fel ony or a Penal Law 
mis de meanor (Ridgeway 2007). Stops are well documented and reli ably recorded on 
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the “Stop, Question and Frisk Report Worksheet” (UF-250 form) dur ing the height 
of the SQF pro gram, but they are pos si bly underreported in later years (Braga et al. 
2022; Eterno and Silverman 2012; Ridgeway 2007). The pos si ble underreporting 
of stops in later years is an impor tant data lim i ta tion and is discussed later. NYPD 
crime com plaints include geocoded, inci dent-level fel ony, mis de meanor, and vio la-
tion crimes reported to the NYPD. Official crime data are lim ited to inci dents known 
to the police through cit i zen or police reporting. This data lim i ta tion, how ever, is 
less prob lem atic when study ing police behav ior because police can not respond to 
crime that is unknown to them. While unre ported crime likely impacts edu ca tional 
out comes as well, it is pre sum ably not related to neigh bor hood police stops or arrests 
and there fore is not a major con cern for our anal y sis.

Outcome

Our main depen dent var i able is high school grad u a tion, which is a hugely impor tant 
mile stone in the edu ca tional tra jec tory of ado les cents with impli ca tions for a range of 
social, eco nomic, and health out comes later in life (Rumberger 1987; Rumberger and 
Rotermund 2012). We mea sure whether stu dents grad u ate within eight years from 
their ini tial enroll ment in sixth grade, allowing for one addi tional year com pared with 
on-time grad u a tion. We exclude stu dents who leave NYC pub lic schools (see fol low-
ing details), so our ana ly ses com pare grad u at ing stu dents to stu dents who drop out or 
are still actively enrolled at the end of our obser va tion period.

Treatment and Covariates

Our main inde pen dent var i able mea sures cumu la tive, neigh bor hood-level expo sure 
to police stops in the six years after stu dents enroll in sixth grade. SQF oper a tions in 
New York City were a core com po nent of pro ac tive polic ing pro grams that use police 
stops to engage cit i zens, targeting low-level crimes and minor dis or derly behav ior 
(Zimring 2013). These oper a tions are par tic u larly salient for mid dle and high school 
stu dents because they fre quently tar get young peo ple of color (Figures and Legewie 
2019; Geller 2021). In sup ple men tary anal y sis, we pres ent results for the cumu la tive 
num ber of low-level arrests, defined as all  mis de meanor and vio la tion arrests in stu-
dents’ res i den tial cen sus tract. While arrests are still uncom mon for stu dents in our 
sam ple, they are an alter na tive mea sure of pro ac tive polic ing that allows us to assess 
the robust ness of our find ings.

We define At ∈ 0,1,2...5{ } as the num ber of police stops in a stu dent’s res i den-
tial cen sus tract dur ing the fall term of the cal en dar year. To mea sure cumu la tive 
expo sure to police stops, we sum over years 1 to 5 as cum(A) = k  =  1

5∑ Ak and divide 
this stu dent-level mea sure into quin tiles defined over all  stu dents in the sam ple.1  

1 Less than 1% of the sam ple (2,941 stu dents or 0.869%) drop out of school before the end of the period 
dur ing which we mea sure cumu la tive expo sure to police stops. In sup ple men tary anal y sis, we exclude 
these stu dents from the ana lytic sam ple. The results are sub stan tively the same as the find ings presented 
here.
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The result is a cat e gor i cal mea sure of cumu la tive expo sure to neigh bor hood polic-
ing in the res i den tial envi ron ment dur ing mid dle and high school, rang ing from very 
low to very high. “Very low” indi cates that a stu dent expe ri enced between 0 and 201 
police stops dur ing years 1 to 5 (first quin tile), “low” indi cates 202 to 393 stops (sec-
ond quin tile), “aver age” indi cates 394 to 680 stops (third quin tile), “high” indi cates 
681 to 1,208 stops (fourth quin tile), and “very high” indi cates 1,209 to 10,866 stops 
(fifth quin tile). Compared to a con tin u ous mea sure, this cat e gor i cal var i able pro vi des 
two key advan tages:2 first, it allows us to mea sure non lin ear effects of cumu la tive 
expo sure to neigh bor hood polic ing, and sec ond, it makes it pos si ble to iden tify gap-
clos ing estimands and there fore directly link the two parts of our anal y sis.

In addi tional anal y sis, we mea sure expo sure to police stops dur ing a sin gle year in 
either mid dle or high school. These mea sures are sim i larly divided into quin tiles for 
“mid dle school expo sure” (t = 1) and “high school expo sure” (t = 3). They allow us 
to com pare the effect of cumu la tive expo sure with short-term expo sure over a sin gle 
year, as is more com monly used in pre vi ous research.

In addi tion, we use three mea sures of crime as time-vary ing, neigh bor hood-level 
covariates Ltx ∈ 0,1,2...5{ }: the num ber of vio lent crimes, the num ber of prop erty 
crimes, and the num ber of mis de mean ors in the spring term. To ensure a clear tem po-
ral order between treat ment and con found ers across our ana ly ses, these time-vary ing  
con found ers are mea sured dur ing the spring term, while the treat ment var i able is mea-
sured dur ing the fall term of the same cal en dar year. Table A1 in the online appen dix 
illus trates this tem po ral struc ture for the 2005–2006 mid dle school cohort.

Finally, our ana ly ses include base line covariates on the stu dent and neigh bor hood 
lev els. On the stu dent level, we con trol for cohort, gen der, free lunch sta tus as a mea-
sure of paren tal socio eco nomic back ground, English learner sta tus as a mea sure of 
immi grant back ground, and sixth-grade ELA and math e mat ics test scores. Both free 
lunch sta tus and English learner sta tus are binary var i ables that indi cate whether a 
stu dent ever received free lunch or was des ig nated as an English learner by the NYC 
Department of Education. Adjusting for cohort ensures that we con trol for all  time-
spe cific char ac ter is tics that are com mon across stu dents from the same cohort, such 
as gen eral eco nomic con di tions or changes in the reporting prac tices of police stops 
(includ ing pos si ble underreporting).

On the neigh bor hood level, we con trol for sev eral char ac ter is tics of stu dent’s 
base line neigh bor hood (res i den tial cen sus tract in sixth grade) derived from the 2010 
decen nial cen sus and the 2006–2010 Amer i can Community Survey five-year esti-
ma tes. These var i ables include police pre cinct fixed effects; pop u la tion size; racial 
com po si tion in terms of pro por tions Black, Asian, Latino, and other res i dents, with 
pro por tion White as a ref er ence; res i den tial insta bil ity; and con cen trated dis ad van-
tage. The last two var i ables are indi ces constructed from an explor atory max i mum 
like li hood fac tor anal y sis with one-fac tor solu tions. The fac tor anal y sis for con cen-
trated dis ad van tage includes pov erty rate, unem ploy ment rate, pro fes sional jobs, 

2 Table A2 in the online appen dix reports the regres sion results for a con tin u ous (logged) mea sure of 
cumu la tive expo sure. Converting con tin u ous treat ment var i ables into cat e gor i cal var i ables can be prob-
lem atic if the dis tri bu tion of stu dents within quin tiles dif fers across groups. The results in Table A2 alle-
vi ate these con cerns. They show a sim i lar pat tern, although the results pro vide clearer evi dence for a 
poten tial neg a tive effect on White stu dents.
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share of high school grad u ates, and share of sin gle-mother fam i lies; that for res i den-
tial insta bil ity includes per cent age of renter-occu pied units, share of res i dents who 
moved between 2000 and 2009, and hous ing unit rental vacancy rate. Concentrated 
dis ad van tage and res i den tial insta bil ity are both stan dard ized on the neigh bor hood 
level. Finally, we con trol for cumu la tive expo sure to police stops around school 
defined as the num ber of police stops within 500 meters of a school. This con trol 
var i able ensures that our results for neigh bor hood-level expo sure to polic ing are not 
driven by expo sure to polic ing at school.

Table 1 pro vi des sum mary sta tis tics for all  the var i ables by race and eth nic ity.

Estimation Strategy

Estimating the effect of cumu la tive expo sure to neigh bor hood police stops on high 
school grad u a tion is chal leng ing because polic ing is a time-vary ing treat ment that is 
closely linked to crime. The level of neigh bor hood crime at a par tic u lar point in time 

Table 1 Descriptive sum mary sta tis tics for key var i ables of New York City pub lic school stu dents

Variable All Black Latino White

Number of Students 231,177 85,490 109,291 36,396
Percentage High School Graduation 80.6 79.0 78.6 90.3
Cumulative Exposure to Policing and Crime
 Neighborhood police stops (fall, num ber) 794.8 950.9 838.5 296.9
 Neighborhood police stops (fall, %)
  Very low (first quin tile) 20.0 12.8 15.3 51.4
  Low (sec ond quin tile) 20.0 17.2 19.6 27.6
  Average (third quin tile) 20.0 21.5 21.2 12.9
  High (fourth quin tile) 20.0 23.5 22.2 5.3
  Very high (fifth quin tile) 20.0 25.0 21.8 2.8
 Neighborhood low-level arrests (fall) 480.5 520.6 544.2 194.6
 Neighborhood vio lent crime (spring) 72.6 83.4 79.1 27.7
 Neighborhood prop erty crime (spring) 91.5 93.1 94.5 78.6
 Neighborhood mis de meanor crime (spring) 441.1 467.9 481.5 257.2
 School expo sure to police stops (full year) 726.5 840.8 760.7 354.8
Neighborhood Characteristics (mea sured at t = 1)
 Avg. pop u la tion 4,875 4,570 5,180 4,671
 Avg. con cen trated dis ad van tage 0.5 0.7 0.6 −0.5
 Avg. res i den tial insta bil ity 0.3 0.3 0.6 −0.5
 Avg. % White 20.7 8.6 16.6 61.6
 Avg. % Black 32.6 58.0 21.6 6.4
 Avg. % Latino 36.2 26.9 50.0 16.6
 Avg. % Asian 8.3 4.2 9.7 13.8
Student Characteristics
 Percentage female 51.3 52.9 50.8 49.1
 Percentage free/reduced lunch 83.4 89.7 88.4 54.0
 Percentage English learner sta tus 25.3 3.5 44.5 19.1
 Avg. ELA score 654.1 652.2 650.5 669.6
 Avg. math e mat ics score 666.1 660.9 663.2 687.3

Note: All con tin u ous var i ables are stan dard ized for the anal y sis.

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/59/5/1739/1646300/1739legew

ie.pdf by guest on 18 April 2024



1747Neighborhood Policing and the Racial/Ethnic Gap in Graduation

is affected by recent polic ing, which itself is influ enced by pre vi ous crim i nal activ ity. 
This dynamic rela tion ship raises con cerns about posttreatment confounding (Zhou 
and Wodtke 2020). The naive approach to con di tion on posttreatment con found ers 
is prob lem atic because it may induce bias by blocking causal path ways, con trol ling 
away the effect of the treat ment on the out come that operates through the time-vary ing 
con founder, or by lead ing to spu ri ous asso ci a tions between treat ment and out come 
via col lider strat i fi ca tion bias if these con found ers share unob served com mon causes 
with the treat ment.

One approach to over come this chal lenge is the use of mar ginal struc tural mod els 
with resid ual bal anc ing to con struct weights designed to account for dynamic causal 
rela tion ships between time-vary ing treat ments and con found ers (Imai and Kim 2019; 
Wodtke et al. 2011; Zhou and Wodtke 2020). Residual bal anc ing requires mod el-
ing the con di tional means of the posttreatment con found ers Xj  to obtain a set of 
weights that bal ance the resid u als from these mod els across future lev els of treat ment 
A and prior lev els of the treat ment and the con found ers. Estimating mar ginal struc-
tural mod els using these weights cre ates a pseudo-pop u la tion where time-vary ing,  
posttreatment con found ers (Xit) do not pre dict future treat ments, con di tional on 
prior val ues of the treat ment (Ait ) and prior val ues of the con founder (Xit  −  1). In 
this pseudo-pop u la tion, the residualized posttreatment con found ers X′it  are bal anced 
across lev els of the treat ment Ait  while remaining uncor re lated to the observed past 
(Ait −  1  and Xit  −  1). This pro ce dure prop erly adjusts for biases aris ing from posttreat-
ment confounding with out overcontrolling for the effect of the treat ment or induc-
ing col lider strat i fi ca tion bias. For details on the implementation and con struc tion of 
weights, see Zhou and Wodtke (2020).

In the con text of this study, we imple ment resid ual bal anc ing to purge the effects 
of crime on polic ing from posttreatment confounding. We model all  time-vary ing 
con trol var i ables as a func tion of lagged mea sures of time-vary ing con trol (Xjt  −  1)  
and treat ment var i ables (Ajt  −  1). These time-vary ing var i ables j include counts of 
vio lent, prop erty, and mis de meanor crimes dur ing the spring term, mod eled as a func-
tion of the treat ment dur ing the pre vi ous fall, and counts of vio lent, prop erty, and 
mis de meanor crimes dur ing the pre ced ing spring.3 We then imple ment the resid ual 
bal anc ing pro ce dure with the R pack age rbw (Zhou and Wodtke 2020). Using the 
reweighted sam ple, we esti mate the fol low ing mar ginal struc tural model:

Yij = α + δkAikquintile + ββ1Xi + ββ2Uij + εij ,k = 1
4∑

where δkAikquintile
k = 1
4∑  refers to four indi ca tor var i ables for low, aver age, high, and 

very high level of neigh bor hood polic ing in stu dent i’s res i den tial neigh bor hood from 
years 2 to 6 in our sam ple (t = 1 to t = 5) as a mea sure of cumu la tive expo sure. Xi  
rep re sents the time-invari ant covariates on the stu dent level, such as gen der, free 
lunch and English learner sta tus, sixth-grade ELA and math e mat ics test scores, and 

3 We also include drug and weap ons crimes as time-vary ing covariates when esti mat ing the effect of 
pedes trian stops and mis de meanor arrests on the sub set of cohorts for which we observe these var i ables 
across the obser va tion period. These results are sub stan tively iden ti cal to the more par si mo ni ous mod els 
and are not included.
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 indi ca tor var i ables for four of the five cohorts, with the 2005–2006 cohort as the 
ref er ence cat e gory. Finally, Uj  rep re sents the base line con trol var i ables on the neigh-
bor hood level (cen sus tract in grade six) and includes police pre cinct fixed effects; 
pop u la tion size; racial com po si tion in terms of pro por tions Black, Asian, Latino, and 
other res i dents; res i den tial insta bil ity; and con cen trated dis ad van tage.

These mod els pro vide unbi ased and con sis tent esti ma tes of mar ginal effects for 
the tar get pop u la tion under three key assump tions. The first assump tion is that the 
mod els for the con di tional mean of the time-vary ing con found ers are cor rectly spec i-
fied. Misspecifying these mod els can lead to a weighted pseudo-pop u la tion in which 
future treat ments are orthog o nal to the time-vary ing covariates with out resem bling 
the tar get pop u la tion, lead ing to bias in esti ma tes of the treat ment effect for the 
pop u la tion of inter est (Zhou and Wodtke 2020). We mit i gate these con cerns by 
checking the robust ness of our esti ma tes to dif fer ent model spec i fi ca tions for the time- 
vary ing covariates, where we (1) include a set of base line con found ers in the mod-
els for the time-vary ing covariates and (2) esti mate sim i lar mod els on a sub set of 
a sam ple for which we have addi tional sets of mea sured time-vary ing covariates. 
The sec ond assump tion states that the spec i fied bal anc ing con di tions are suf fi cient. 
We mit i gate these con cerns by assessing the robust ness of our esti ma tes when we 
include inter ac tions between the time-vary ing covariates and higher order terms in 
the mod els for the time-vary ing con found ers. Finally, sim i lar to other research using 
mar ginal struc tural mod els, our esti ma tes are sub ject to the sequen tial ignorability 
assump tion, stat ing that, con di tional on past treat ments and observed con found ers, 
the treat ment at each time point is uncon founded by unob served con found ers includ-
ing unob served indi vid ual char ac ter is tics. Compared to other recent research on the 
effects of neigh borhood- or school-level expo sure to polic ing, our approach comes 
with trade-offs. It allows us to exam ine the effects of long-term expo sure to neigh-
bor hood polic ing stops while account ing for the dynamic rela tion between polic ing 
and crime, but does not lever age more plau si bly exog e nous sources of var i a tion 
from quasi-exper i men tal designs such as Legewie and Fagan (2019), Bacher-Hicks 
and de la Campa (2020), or Ang (2021).

Gap-Closing Estimates

In the sec ond step of our ana ly ses, we use gap-clos ing estimands to deter mine how the 
racial/eth nic gap in high school grad u a tion would change depending on dif fer ent lev els of 
expo sure to neigh bor hood polic ing (Lundberg 2021; VanderWeele and Robinson 2014). 
Though related to Kitagawa–Blinder–Oaxaca decom po si tions (Blinder 1973; Kitagawa 
1955; Oaxaca 1973), gap-clos ing estimands are dis tinct in that they explic itly invoke a 
causal claim: they are defined as the dis par ity in an out come (such as high school grad-
u a tion) we would expect across groups (such as race/eth nic ity) when a sam ple of the 
pop u la tion receives a coun ter fac tual inter ven tion to the treat ment (such as expo sure to 
neigh bor hood polic ing). The coun ter fac tual treat ment assign ment can be either fixed to a 
cer tain value or sto chas tic.

In our anal y sis, we exam ine how the racial/eth nic gap in high school grad u a tion 
would change under four coun ter fac tual sce nar ios: (1) if we inter vened so that all  
stu dents expe ri enced very low lev els of neigh bor hood polic ing; (2) if a sam ple of  
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stu dents all  expe ri enced the same level of neigh bor hood polic ing as White stu dents; 
(3) if the level of neigh bor hood polic ing was entirely deter mined by the level of 
crime; and (4) if the level of neigh bor hood polic ing was solely based on crime, but 
using the polic ing–crime rela tion for the last cohort in our sam ple. Over the study 
period, the use of SQF dra mat i cally declined, so that in later years the same num ber 
of vio lent crimes pre dict a lower level of polic ing.

Identifying gap-clos ing estimands directly builds on our esti ma tion strat egy dis-
cussed ear lier. In par tic u lar, we con vert the func tion to pre dict the out come from 
the fore go ing mar ginal struc tural model to an esti mate of the gap-clos ing estimand 
using the g-for mula (Hernán and Robins 2020:166; Lundberg 2021). To imple ment 
this approach, we first use the out come model to pre dict unob served poten tial out-
comes under all  five pos si ble val ues of the treat ment var i able (neigh bor hood police 
stops). We then cal cu late the group-spe cific esti ma tes of the expected out come under 
each coun ter fac tual assign ment rule by aver ag ing over all  obser va tions in each group 
weighted by the sam ple weight and assign ment prob a bil ity for each treat ment cat-
e gory. The dif fer ence in these group-spe cific esti ma tes of the predicted out come is 
an esti ma tor of the gap-clos ing estimand, and the stan dard errors are based on boot-
strapping (for more details, see Lundberg 2021:18).4 Their causal inter pre ta tion is 
sub ject to the same assump tions discussed ear lier.

Sample Restrictions and Missing Data

We restrict our ana lytic sam ple in sev eral ways. First, we focus on White, Black, and 
Latino stu dents because the sam ple size is suf fi ciently large to sup port our anal y sis. 
This restric tion leaves us with 287,064 stu dents across five cohorts. Second, our ana-
ly ses exclude 55,887 stu dents (19.47%) who left NYC pub lic schools before the end 
of our obser va tion period because they trans fer to a pri vate school, leave the NYC 
school dis trict, or are discharged for other rea sons that are not related to grad u a tion 
or drop out. This restric tion is an impor tant lim i ta tion of admin is tra tive school dis trict 
records that raises con cerns about selec tion out of the sam ple. We address this chal-
lenge by using inverse prob a bil ity weighting to con trol for var i ous forms of attri tion 
(for details, see Huber 2012). The weights are defined as the inverse of the predicted 
val ues from a logis tic regres sion that pre dicts whether stu dents remain in the sam ple 
using the same set of pre dic tors as in the main anal y sis.

These restric tions leave us with an ana lytic sam ple of 231,177 stu dents across 
five cohorts. The fre quency of miss ing val ues is low for most var i ables, rang ing 
from almost 0% to 3%. However, it is as high as 15.5% for free lunch sta tus and 
English learner sta tus, and is around 6% for other covariates. To address this issue, 
we use mul ti ple impu ta tion with five imputed data sets based on the chained equa tion 

4 Lundberg (2021) also pro posed a dou bly robust esti ma tor that com bines an esti ma tor based on predicted 
out comes like the one discussed here with an esti ma tor based on predicted treat ment prob a bil i ties. The 
dou bly robust esti ma tor is more robust to cer tain misspecifications. Our anal y sis relies on the predicted 
out comes approach using the g-for mula because it directly builds on our esti ma tion strat egy that is par tic-
u larly suited for set tings with time-vary ing treat ment and con trols.
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approach (Van Buuren and Groothuis-Oudshoorn 2011). The impu ta tion is based on 
a model that includes all  rel e vant var i ables from the final anal y sis.

Results

We begin by describ ing racial/eth nic disparities in long-term expo sure to neigh bor-
hood polic ing. The five cohorts in our study came of age dur ing a period of chang ing 
polic ing pol i cies in New York City. Table 2 pres ents the aver age num ber of Stop, 
Question, and Frisk oper a tions in stu dents’ res i den tial envi ron ment (cen sus tract) over 
a five-year period (cumu la tive expo sure) by race/eth nic ity and cohort.5 The aver age 
Black stu dent in the 2005–2006 mid dle school cohort expe ri enced 1,861 SQF oper-
a tions in their cen sus tract dur ing mid dle and high school, or roughly 1.0 SQF oper-
a tion per day. This cumu la tive expo sure for Black stu dents in the 2005–2006 cohort 
ranges from 319 stops for stu dents in low-polic ing neigh bor hoods (5th per cen tile) to 
7,835 stops for stu dents in high-polic ing neigh bor hoods (95th per cen tile). Accord-
ingly, some Black stu dents were exposed to an aver age of 4.3 police stops in their 
cen sus tract—a rel a tively small geo graphic area—every sin gle day over this five-year 
period. For each sub se quent cohort, the cumu la tive expo sure declined (except for 
2006–2007), reaching an aver age of 986 SQF oper a tions for Black stu dents in the 
2009–2010 cohort. While SQF oper a tions were likely underreported in later years 
(Braga et al. 2022), the decline reflects a sub stan tial change in polic ing pol icy in 
NYC. Across the five cohorts, Latino stu dents expe ri enced slightly lower but over-
all sim i lar lev els of polic ing in their imme di ate res i den tial envi ron ment. White stu-
dents, how ever, were con sis tently exposed to sub stan tially lower lev els of polic ing. 
On aver age, White stu dents in the 2005–2006 cohort were exposed to 568 police 
stops in their neigh bor hood over a five-year period, cor re spond ing to 0.3 stops per 
day, com pared with 1.0 and 0.9 stops per day for Black and Latino stu dents, respec-
tively. Cumulative expo sure among White stu dents fur ther decreased for sub se quent 
cohorts, aver ag ing 299 police stops for the 2009–2010 cohort. While the level of 
polic ing sub stan tially declined over time, racial disparities in cumu la tive expo sure 
remained con sis tent. For the 2005–2006 cohort, the cumu la tive expo sure ratio indi-
cates that Black stu dents were exposed to 3.27 times the num ber of police stops in 
their neigh bor hood as White stu dents over mid dle and high school, and this ratio was 
remark ably con stant across cohorts despite dra matic declines in the use of SQF. The 
Latino/White expo sure ratio sim i larly remained rel a tively con stant across cohorts on 
a slightly lower level (e.g., 2.97 for the 2005–2006 cohort).

In the next step of the anal y sis, we esti mate the effect of cumu la tive, long-term expo-
sure to SQF on high school grad u a tion. Table 3 shows the results from mar ginal struc tural 
mod els for White, Black, and Latino stu dents, and Figure 1 illus trates the key coef fi cients. 
Long-term expo sure to SQF is asso ci ated with a decreased like li hood of grad u at ing from 
high school for Black and Latino stu dents, whereas the evi dence for White stu dents is 

5 Note that the descrip tive sta tis tics presented here focus on neigh bor hood police stops dur ing the entire 
school year and not just the fall term as the mea sure used in the regres sion anal y sis to ensure a clear tem-
po ral order between the time-vary ing treat ment and con founder. Table 1 pres ents descrip tive sta tis tics for 
the mea sures used in the anal y sis.
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mixed. Using “very low” expo sure as the ref er ence cat e gory (first quin tile), we find a 
grad u ally increas ing neg a tive effect size for higher lev els of expo sure. For Black stu dents, 
“low” com pared to “very low” expo sure to police stops dur ing mid dle and high school 
is asso ci ated with a 2.3-per cent age-point-lower grad u a tion rate. “Average” expo sure is  
asso ci ated with a 5.1-per cent age-point-lower grad u a tion rate, “high” expo sure with a 
6.6-per cent age-point-lower rate, and “very high” expo sure with an 8.8-per cent age-point-
lower rate. To put the size of this effect into per spec tive, 6.6- and 8.8-per cent age-point-
lower grad u a tion rates cor re spond to 8.4% and 11.1% decreases, respec tively, in the 
grad u a tion rate for Black stu dents (i.e., rates of 72.4% and 70.2%, respec tively, com pared 
with the observed grad u a tion rate of 79.0%). The Black–White gap in high school grad-
u a tion is 11.3 per cent age points in our sam ple, and hence the esti mated effect size cor re-
sponds to a sub stan tial pro por tion of that gap.

Latino stu dents sim i larly expe ri enced a neg a tive effect of police expo sure on high 
school grad u a tion, but the size of the effect is some what smaller. “High” com pared 
with “very low” expo sure to police stops is asso ci ated with a 4.9-per centage- 
point-lower grad u a tion rate for Latino stu dents, and “very high” expo sure with a 
4.7-per cent age-point-lower rate. The dif fer ence in the effect size between Black and 
Latino stu dents is mean ing ful but only sta tis ti cally sig nifi  cant for “very high” 
expo sure (see the “L–B” col umn in Table 3). For White stu dents, the sam ple size 
is insuf fi cient to draw clear con clu sions, par tic u larly for higher lev els of expo sure. 
While the point esti ma tes indi cate that White stu dents expe ri enced a smaller but 
still neg a tive effect of cumu la tive expo sure to polic ing, the uncer tainty in the esti-
ma tes is large and the esti ma tes are not sta tis ti cally sig nifi  cant. However, we do 
find sta tis ti cally sig nifi  cant dif fer ences in the coef fi cient esti ma tes between Black 
and White and between Latino and White stu dents for most lev els of expo sure. 
Additional anal y sis presented in Table A3 in the online appen dix shows sim i lar 
pat terns with some what smaller effect sizes for neigh bor hood expo sure to low-
level arrests on high school grad u a tion, reaffirming the results with a dif fer ent 
mea sure of pro ac tive neigh bor hood polic ing.

Table 2 Mean cumu la tive expo sure to Stop, Question, and Frisk over five years by race/eth nic ity and 
cohort

Cohort Black Latino White
Black/White 

Ratio
Latino/White

Ratio

2005–2006 1,861
(319, 7,835)

1,689
(326, 6,384)

568
(124, 2,236) 3.27 2.97

2006–2007 1,877
(342, 7,403)

1,726
(319, 6,484)

573
(139, 2,423) 3.27 3.01

2007–2008 1,729
(330, 6,335)

1,527
(292, 5,596)

485
(114, 2,267) 3.56 3.15

2008–2009 1,367
(270, 4,923)

1,203
(233, 4,523)

413
(99, 1,785) 3.31 2.91

2009–2010 986
(197, 3,713)

866
(158, 3,286)

299
(69, 1,312) 3.30 2.90

Note: The 5th and 95th per cen tiles are shown in paren the ses.
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Table 3 Marginal struc tural mod els: Effect of cumu la tive, long-term expo sure to neigh bor hood police 
stops on high school grad u a tion, by race/eth nic ity

Difference in Effectsa

Black Latino White B–W L–W L–B

Cumulative SQF Exposure (ref. = very low)
 Low −0.023*** −0.024*** −0.012** 0.011 0.012 −0.001
 (0.006) (0.005) (0.005) (0.007) (0.007) (0.007)
 Average −0.051*** −0.041*** −0.012 0.039*** 0.029*** 0.010
 (0.007) (0.006) (0.006) (0.010) (0.008) (0.010)
 High −0.066*** −0.049*** −0.021* 0.045*** 0.028* 0.017
 (0.009) (0.007) (0.010) (0.013) (0.013) (0.011)
 Very high −0.088*** −0.047*** −0.034 0.053* 0.013 0.041*

(0.013) (0.010) (0.018) (0.022) (0.020) (0.017)
Student Characteristics
 Female 0.056*** 0.038*** 0.032*** −0.024*** −0.006 −0.018**
 (0.005) (0.004) (0.004) (0.007) (0.005) (0.006)
 Free or reduced lunch −0.043*** −0.032*** −0.039*** 0.004 −0.007 0.012
 (0.010) (0.005) (0.004) (0.010) (0.006) (0.010)
 English learner sta tus 0.038 0.026*** 0.023*** −0.014 −0.003 −0.012
 (0.023) (0.004) (0.005) (0.025) (0.006) (0.023)
 ELA score at t = 0 0.048*** 0.042*** 0.013*** −0.035*** −0.029*** −0.006
 (0.003) (0.003) (0.002) (0.004) (0.003) (0.004)
 Math score at t = 0 0.101*** 0.110*** 0.063*** −0.038*** −0.047*** 0.009*
 (0.003) (0.003) (0.002) (0.004) (0.003) (0.004)
 School police stops (log) −0.015** −0.002 −0.013*** 0.002 −0.011* 0.013*

(0.004) (0.004) (0.004) (0.006) (0.005) (0.006)
Neighborhood Characteristics
 Population size 0.004 0.004 0.007** 0.003 0.003 −0.001
 (0.005) (0.003) (0.003) (0.006) (0.004) (0.007)
 Residential insta bil ity 0.009 0.007 −0.002 −0.011 −0.009 0.013*
 (0.005) (0.004) (0.003) (0.006) (0.005) (0.006)
 Concentrated 

dis ad van tage −0.013* −0.013** −0.008 0.004 −0.004 0.000
 (0.005) (0.004) (0.007) (0.008) (0.008) (0.007)
 Percentage Black 0.017 −0.001 −0.031*** −0.048*** −0.030** −0.018
 (0.012) (0.005) (0.009) (0.013) (0.010) (0.012)
 Percentage Asian 0.000 0.002 −0.002 −0.002 −0.004 0.002
 (0.009) (0.002) (0.002) (0.009) (0.003) (0.009)
 Percentage Latino 0.006 0.002 −0.010 −0.016 −0.012 −0.005
 (0.010) (0.005) (0.007) (0.013) (0.009) (0.010)
 Percentage other −0.001 −0.004 −0.005 −0.004 −0.001 −0.002

(0.002) (0.003) (0.003) (0.004) (0.004) (0.003)
Cohort and Precinct 

Fixed Effects ü ü ü ü ü ü
Number of Observations 85,490 109,291 36,396 231,177 231,177 231,177

Notes: Standard errors are shown in paren the ses. SQF = Stop, Question, and Frisk.
a The effect dif fer ences across groups are based on fully inter ac tive mod els.

*p < .05; **p < .01; ***p < .001
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1753Neighborhood Policing and the Racial/Ethnic Gap in Graduation

Table 4 com pares the effect of cumu la tive expo sure to police stops for Black 
stu dents with the effect of expo sure over a sin gle year in mid dle or high school. 
Table A4 in the online appen dix pres ents the same results for White and Latino stu-
dents. Overall, the effect size of cumu la tive expo sure is larger com pared with the 
effect of expo sure dur ing a sin gle year in mid dle or high school, but the mag ni tude 
and  sta tis ti cal sig nifi  cance of these dif fer ences in effect size vary across the level of 

Table 4 Effect of cumu la tive expo sure com pared with expo sure over a sin gle year dur ing mid dle or high 
school among Black stu dents

Cumulative
Exposure

Middle School
Exposure

(t = 1)

High School
Exposure

(t = 3)

SQF Exposure (ref. = very low)
 Low −0.023*** 0.001 −0.024**
 (0.006) (0.011) (0.009)
 Average −0.051*** 0.005 −0.038***
 (0.007) (0.011) (0.010)
 High −0.066*** −0.004 −0.050**
 (0.009) (0.012) (0.011)
 Very high −0.088*** −0.015 −0.054***

(0.013) (0.014) (0.014)
Student and Neighborhood Characteristics ü ü ü
Cohort Fixed Effects ü ü ü
Precinct Fixed Effects ü ü ü
Number of Observations 85,490 85,490 85,490

Notes: The dif fer ence in effect size between cumu la tive and mid dle school expo sure is sta tis ti cally sig nif-
i cant at the 0.01 level for the coef fi cients “aver age,” “high,” and “very high.” For cumu la tive com pared 
with high school expo sure, the dif fer ence in effect size is sta tis ti cally sig nifi  cant at the .05 level for the 
coef fi cient “very high.” SQF = Stop, Question, and Frisk.

**p < .01; ***p < .001

Fig. 1 Effect of cumulative, long-term exposure to neighborhood police stops on high school graduation, 
by race/ethnicity. Lines show 95% confidence intervals.
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 treat ment. Compared with a sin gle year of expo sure dur ing mid dle school, the effect of  
cumu la tive expo sure on high school grad u a tion is con sis tently larger, and this dif fer-
ence is sta tis ti cally sig nifi  cant at the 0.01 level for the coef fi cients “aver age,” “high,” 
and “very high” in rela tion to “very low” SQF expo sure. Comparing a sin gle year of 
expo sure to SQF dur ing high school with cumu la tive expo sure sim i larly shows that 
the effect size of cumu la tive expo sure is either essen tially the same (for the “low” 
com pared to “very low” lev els) or larger. However, the dif fer ences in effect size are 
sta tis ti cally sig nifi  cant only for “very high” com pared to “very low” expo sure lev els. 
These find ings high light the impor tance of focus ing on long-term expo sure to polic-
ing to under stand the con se quences of sustained expe ri ence with the police.

Gap-Closing Estimands

The ana ly ses so far reveal a large and sta tis ti cally sig nifi  cant neg a tive effect of long-
term expo sure to neigh bor hood polic ing on high school grad u a tion. However, it 
remains unclear whether neigh bor hood polic ing plays a mean ing ful role in explain-
ing the Black–White and Latino–White gaps in high school grad u a tion and whether 
inter ven tions to polic ing would reduce the gap. Figure 2 shows that the Black–White 
and Latino–White gaps are 11.3 and 11.7 per cent age points, respec tively, and per-
sist across the five cohorts in our study. In the next part of the anal y sis, we use gap-
clos ing estimands to deter mine how this racial/eth nic gap in high school grad u a tion 
would change if we inter vened to assign some stu dents to a lower (or higher) level 
of expo sure to neigh bor hood police stops under dif fer ent coun ter fac tual sce nar ios.

First, we exam ine how the racial/eth nic gap in high school grad u a tion would change 
under a deter min is tic sce nario, where we inter vene to assign a sam ple of stu dents to 
the low est level of polic ing. As shown in Table 5, after assigning stu dents to the low est 
level of polic ing, the Black–White and Latino–White disparities would be reduced to 
7.0 and 8.8 per cent age points, respec tively. These disparities would rep re sent a 38.6% 
and 25.4% reduc tion of the gap, respec tively, high light ing the degree to which the 
racial/eth nic gap in high school grad u a tion is a con se quence of neigh bor hood polic ing.

Fig. 2 High school graduation rates across cohorts and racial/ethnic groups
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Second, we exam ine how the racial/eth nic gap in high school grad u a tion 
would change if we inter vened so that a sam ple of stu dents expe ri enced the same 
level of neigh bor hood polic ing as White stu dents. The assign ment rule is sto-
chas tic and based on the dis tri bu tion of White stu dents across the five categories 
of our treat ment var i able with the fol low ing assign ment prob a bil i ties: 51.4% for 
the first quin tile, 27.6% for the sec ond, 13.0% for the third, 5.3% for the fourth, 
and 2.8% for the fifth. (See the online Table A5 for the assign ment prob a bil i ties 
under each of the four inter ven tions discussed here.) Under this inter ven tion, 
the Black–White and Latino–White disparities would be reduced to 8.2 and 9.7 
per cent age points, respec tively, which cor re spond to a 27.8% and 17.5% reduc-
tion of the gap. This reduced racial/eth nic gap in high school grad u a tion rates is 
a result of both a larger effect of neigh bor hood polic ing on Black stu dents and a 
sub stan tial reduc tion in cumu la tive expo sure for both Black and Latino stu dents 
when assigning them to the dis tri bu tion of expo sure among White stu dents. It 
indi cates that group dif fer ences in expo sure explain a sub stan tial part of the gap 
in high school grad u a tion, but impor tant dif fer ences remain.

Third, we assess how the racial/eth nic gap in high school grad u a tion would change 
if we inter vened so that the level of neigh bor hood polic ing is entirely deter mined by 
the level of crime. For this pur pose, we use stu dent-level data from all  five cohorts 
to pre dict cumu la tive expo sure to police stops as a func tion of neigh bor hood crime 
using an ordered logis tic regres sion. This model allows us to derive the assign-
ment prob a bil i ties for all  stu dents using the predicted prob a bil i ties for each of the 
five categories of the treat ment var i able. Table A5 pres ents the aver age assign ment 
prob a bil i ties by race/eth nic ity. The results of the gap-clos ing esti ma tes presented in 
Table 5 indi cate that this inter ven tion would do lit tle to close the racial/eth nic gap in 
high school grad u a tion. In par tic u lar, the Black–White and Latino–White disparities 
would remain at 11.2 and 11.7 per cent age points, respec tively, which cor re spond to a 
change of 1.1% and 3.4%. The rea son for this find ing is that bas ing polic ing on crime 
alone changes lit tle about racial/eth nic disparities in police expo sure, as documented 
in Table A5 for this third inter ven tion.

Lastly, we focus on a sim i lar inter ven tion in which police expo sure is solely a 
func tion of crime, but instead of using data from all  cohorts, we use data from the 
2009–2010 cohort—the last cohort in our study. This cohort came of age dur ing a 
period of sub stan tially lower lev els of police stops (see Table 2). Compared with 
the pre vi ous inter ven tion, cumu la tive expo sure to polic ing under this inter ven tion 
is lower across all  racial/eth nic groups sim ply because the over all num ber of police 
stops dra mat i cally declined over time: the same level of neigh bor hood crime pre-
dicts a lower level of police expo sure (see Table A5). Under this inter ven tion, the 
Black–White and Latino–White disparities in high school grad u a tion would be 10.2 
and 10.9 per cent age points, respec tively, which cor re spond to a mod est reduc tion of 
10.3% of the Black–White gap and a smaller change of 6.9% for the Latino–White 
gap. This coun ter fac tual sce nario informs two impor tant issues. First, it spec u lates 
about a world with out a spike in the use of police stops dur ing the 2000s and early 
2010s. SQF is one of the most prominent and con tro ver sial polic ing pro grams of 
the recent past. A gen er a tion of minor ity youth in New York City and other places 
with sim i lar pro grams was exposed to star tlingly high lev els of police stops in their 
res i den tial envi ron ment. Our results sug gest that with out the dra matic increase in 
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Table 5 Gap-clos ing estimands with 95% bootstrapped con fi dence inter vals

Black Latino White B–W L–W

Observed Graduation Rate 79.0% 78.6% 90.3%
Observed gap (per cent age points) 11.3 11.7

(1)  Intervention: Very Low Exposure 
to Policing

 Counterfactual grad u a tion rate 84.0% 82.2% 91.0%
 (83.2, 85.2) (81.5, 83.0) (90.4, 91.3)

 Counterfactual gap (per cent age 
points) 7.0 8.8

 (5.6, 7.7) (7.7, 9.5)
Percentage of gap closed 38.6% 25.4%

(32.4, 50.9) (19.5, 34.3)
(2)  Intervention: White Exposure to 

Policing
 Counterfactual grad u a tion rate 82.1% 80.7% 90.3%

 (81.6, 82.9) (80.2, 81.1) (90.0, 90.6)
 Counterfactual gap (per cent age 

points) 8.2 9.7
 (7.4, 8.7) (9.1, 10.2)
 Percentage of gap closed 27.8% 17.5%

(23.2, 34.5) (13.4, 22.0)
(3)  Intervention: Policing as Function 

of Crime
 Counterfactual grad u a tion rate 79.0% 78.9% 90.3%

 (78.7, 79.5) (78.5, 79.2) (89.9, 90.6)
 Counterfactual gap (per cent age 

points) 11.2 11.7
 (10.7, 11.7) (10.9, 11.9)
 Percentage of gap closed 1.1% 3.4%

(−2.3, 5.1) (−0.4, 6.1)
(4)  Intervention: Policing as Function 

of Crime Based on 2009–2010 
Cohort

 Counterfactual grad u a tion rate 80.4% 79.6% 90.5%
 (80.0, 80.9) (79.3, 79.9) (90.1, 90.8)

 Counterfactual gap (per cent age 
points) 10.2 10.9

 (9.5, 10.6) (10.4, 11.3)
 Percentage of gap closed 10.3% 6.9%

(7.6, 15.4) (4.0, 10.5)

Note: “Percentage of gap closed” is defined as (observed–coun ter fac tual) / observed. Table A5 in the 
online appen dix pres ents the aver age assign ment prob a bil i ties by race/eth nic ity under each of the four 
inter ven tions.

the use of SQF, the Black–White gap in high school grad u a tion would be 10.2 per-
cent age points smaller, with higher grad u a tion rates across all  three groups. From a 
pol icy per spec tive, the inter ven tion is infor ma tive because it explores the expected 
disparities in high school grad u a tion under a largely race-neu tral allo ca tion of police 
resources. The coun ter fac tual inter ven tion is more real is tic because police expo sure 
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is directly linked to crime, empir i cally informed by cur rent lev els of police stops, and 
con tin ues to show racial/eth nic disparities. However, the inter ven tion also assumes 
that the higher level of police stops in ear lier years did not help reduce crime.

Discussion

Policing is a divi sive polit i cal issue that is cen tral to debates about racial inequities. 
A grow ing body of research con trib utes to this debate and exam ines the social con-
se quences and costs of polic ing for the health, edu ca tion, and civic engage ment of 
minor i ties. The results presented in this arti cle con trib ute to this work by pro vid ing 
the first sys tem atic assess ment of long-term expo sure to neigh bor hood polic ing. A 
lon gi tu di nal per spec tive high lights how unequal expo sures to neigh bor hood polic ing 
cumu late over ado les cence and allows us to dis en tan gle the dynamic rela tion ship 
between neigh bor hood polic ing, crime, and edu ca tional attain ment.

Using admin is tra tive data from the New York City Department of Education and 
the New York City Police Department, we fol low five cohorts of 231,177 NYC  pub lic 
school stu dents over an eight-year period from mid dle to high school. First, we doc-
u ment racial and eth nic disparities in long-term expo sure to neigh bor hood polic ing 
over key devel op men tal peri ods. The lon gi tu di nal per spec tive crys tal lizes racial and 
eth nic disparities in expo sure to neigh bor hood polic ing with pro foundly dif fer ent 
expe ri ences for Black, Latino, and White youth. Similar to the way in which Massey 
and Denton (1993) (see also Peterson and Krivo 2010) described the lack of over lap 
in neigh bor hood con di tions expe ri enced by White and Black peo ple in urban areas, a 
high level of neigh bor hood polic ing expe ri enced by White stu dents is com pa ra ble to 
the aver age expe ri ence for Black and Latino stu dents. These disparities have impor-
tant impli ca tions for our under stand ing of urban inequal ity and rep li cate disparities in 
other forms of crim i nal jus tice con tact, such as arrest or incar cer a tion (Weaver et al. 
2019; Wildeman 2009).

Second, we exam ine the effect of cumu la tive expo sure to polic ing across mid dle 
and high school on high school grad u a tion using inno va tive meth ods for time-vary ing 
treat ment effects. These mod els address the dynamic rela tion between neigh bor hood 
crime and polic ing, cap tur ing the full effect of polic ing on edu ca tional attain ment 
with out “con trol ling away” the poten tially ben e fi cial effect of polic ing that operates 
indi rectly through reduc tions in vio lent crime. Our results show that the effect of 
long-term expo sure to SQF is large and sta tis ti cally sig nifi  cant for Black stu dents 
and, to a smaller extent, for Latino stu dents. Furthermore, our ana ly ses show that the 
effects of cumu la tive expo sure mat ter above and beyond the effects of dif fer ences 
in expo sure observed dur ing sin gle-year peri ods at dif fer ent devel op men tal stages. 
These find ings illus trate that ignor ing cumu la tive, long-term expo sure to neigh bor-
hood polic ing under es ti mates the full extent to which polic ing impacts edu ca tional 
out comes. They dem on strate that Black and Latino youth are more likely to expe-
ri ence aggres sive forms of neigh bor hood polic ing through out ado les cence and are 
dis pro por tion ately impacted by this expo sure. Together, the racial/eth nic dif fer ences 
in both expo sure to and the effect of long-term neigh bor hood polic ing cre ate a dou ble 
dis ad van tage, par tic u larly for Black stu dents, that per pet u ates sys tem atic and insti-
tu tion al ized inequalities. This dou ble dis ad van tage con sti tutes a form of “hob bling” 
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(Justice 2021), a social pro cess that restricts demo graph i cally targeted chil dren’s right 
to a pub lic edu ca tion, lim its their social mobil ity, disempowers com mu ni ties sub ju-
gated by race and class (Weaver and Geller 2019), and sus tains struc tural rac ism.

While admin is tra tive school dis trict records allow us to cre ate a unique lon gi-
tu di nal data set, these data lack detailed infor ma tion on under ly ing mech a nisms. 
We could not exam ine the two key pro cesses—insti tu tional trust and trauma—that 
link long-term expo sure to neigh bor hood polic ing to high school grad u a tion. Future 
research should address this lim i ta tion with a spe cific focus on cumu la tive expo sure 
to polic ing.

Our research ech oes the notion that res i den tial envi ron ments have an impor tant 
effect on chil dren’s life chances (Chetty et al. 2014; Sampson 2012). We show that 
neigh bor hood polic ing can be an impor tant con trib u tor to the neg a tive effects of 
grow ing up in a dis ad van taged neigh bor hood and high light polic ing prac tices as one 
of many dimen sions through which res i den tial envi ron ments can affect an indi vid-
ual’s out comes (Harding et al. 2010). In addi tion to con sid er ing how the absence 
of pos i tive mech a nisms, such as col lec tive effi cacy, con trib utes to the det ri men tal 
effects of neigh bor hoods on their res i dents’ well-being, future research should also 
con sider how the pres ence of neg a tive mech a nisms, such as sys tems avoid ance and 
the ero sion of trust in state insti tu tions, disempowers their res i dents and shapes their 
per cep tions of neigh bor hoods (Bell 2020).

Aside from focus ing on disparities in and the effect of long-term expo sure to neigh-
bor hood polic ing, this arti cle uses novel gap-clos ing estimands (Lundberg 2021) to 
exam ine sev eral coun ter fac tual sce nar ios that help us under stand how the racial/eth-
nic gap in high school grad u a tion would change for a sam ple of stu dents if expo sure 
to neigh bor hood polic ing were equal ized or solely based on neigh bor hood crime. 
This anal y sis is the first to assess whether neigh bor hood polic ing plays a mean ing ful 
role in explaining the Black–White and Latino–White gaps in high school grad u a tion 
and whether changes in polic ing pol icy would reduce these gaps. The find ings show 
that assigning a sam ple of Black and Latino stu dents to the same level of neigh bor-
hood polic ing as White stu dents would reduce the Black–White gap in high school 
grad u a tion by 27.8% and the Latino–White gap by 17.5%. Alternatively, we show 
that if neigh bor hood polic ing was solely a func tion of vio lent crime, the Black–White 
gap would close by up to 10.2%, but only if the level of police stops is lower than at 
the peak of the SQF pro gram.

From a sci en tific per spec tive, these find ings indi cate that neigh bor hood polic ing 
accounts for almost a third of the Black–White gap in high school grad u a tion and to 
a smaller extent for the Latino–White gap. This assess ment, how ever, is lim ited by 
the far-reaching and some times implau si ble nature of claims about a rad i cally dif fer-
ent world. From a pol icy per spec tive, the gap-clos ing estimands por tray the expected 
disparities in high school grad u a tion under a largely race-neu tral allo ca tion of police 
resources and sug gest that such an inter ven tion would make a mean ing ful but not 
large dif fer ence for such disparities. Overall, gap-clos ing estimands are a novel and 
inno va tive way to explore the role of polic ing pol icy for an impor tant and con se-
quen tial aspect of racial/eth nic inequalities—the gap in high school grad u a tion rates. 
Building on Lundberg’s work (2021), our arti cle pres ents one of the first appli ca tions 
of this approach to a con crete applied prob lem that is rel e vant for pop u la tion sci ence 
and beyond. ■
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