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Does Race Matter for Police Use of Force?
Evidence from 911 Calls'

By MARK HOEKSTRA AND CARLYWILL SLOAN

This paper examines race and police use of force using data on 1.6
million 911 calls in two cities, neither of which allows for discre-
tion in officer dispatch. Results indicate White officers increase force
much more than minority officers when dispatched to more minority
neighborhoods. Estimates indicate Black (Hispanic) civilians are 55
(75) percent more likely to experience any force, and five times as
likely to experience a police shooting, compared to if White officers
scaled up force similarly to minority officers. Additionally, 14 per-
cent of White officers use excess force in Black neighborhoods rela-
tive to our statistical benchmark. (JEL H76, J15, K42, R23)

There are widespread concerns regarding police officer treatment of minori-
ties. These concerns are rooted in a long history of police mistreatment of Black
Americans, and are reflected by the fact more Black civilians report having “no
confidence” in local police (24 percent) than have “a lot of confidence” (14 per-
cent). This distrust of police is perhaps strongest with respect to police use of force,
as only 33 percent of Black civilians believe officers use the right amount of force
for the situation, and only 35 percent believe police treat racial and ethnic groups
equally (Pew Research Center 2016). Concerns over the role of race in police use
of force have been voiced most forcefully in the protests over police shootings of
unarmed Black civilians and by the Black Lives Matter movement. Most recently,
this movement has grown exponentially in the aftermath of the George Floyd mur-
der, with more than 1,700 demonstrations across all 50 states (Haseman et al. 2020).
Beyond the direct harms caused by inequitable police use of force, the distrust this
engenders likely reduces policing efficiency and increases the social costs of crime.

However, documenting whether race matters for police use of force is difficult.
This is in part because researchers often do not observe interactions in which force
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was not used. As a result, researchers must make assumptions regarding the appro-
priate “benchmark,” such as violent crime rates or arrests. In addition, it is hard for
researchers to observe whether the underlying risk of situations involving White and
minority civilians, or White and minority officers, merit similar force. It is at best
unclear whether controlling for observed contextual factors is sufficient to overcome
bias due to selection. This is because officers almost always observe factors not
recorded in the data, much of what is in the data is recorded by police after force
was used, and the recorded characteristics of the encounter could themselves be
impacted by race.

In this paper, we use a fundamentally different approach we believe most closely
mirrors the ideal thought experiment. Specifically, we observe settings in which
White and minority officers are as-good-as-randomly sent to otherwise similar sit-
uations, and where the same Black and White officers are observed responding to
situations in White and minority neighborhoods. We do this using administrative
data on 1.6 million calls to 911, which enables us to observe police use of force for
a defined set of interactions, independent of whether the interaction involved use of
force. Importantly, the data come from two cities in which the dispatch protocols
allow for no discretion on the part of the officer or the operator with respect to which
officer is dispatched. Rather, in the first city, the dispatcher observes on the computer
screen whether the officer on duty for that beat is available and if so, dispatches that
officer. If the dispatcher’s monitor indicates the beat officer is unavailable—which
happens if, for example, the beat officer is currently engaged in a traffic stop—then
she dispatches the available officer observed to be closest to the call’s location. The
protocol for the second city requires that the operator dispatch the available officer
who is closest geographically to the location. Both protocols imply that conditional
on police beat and time fixed effects, the variation in the race of the officer dis-
patched is as good as random. Our interviews with dispatchers indicate they follow
the protocol. We also show empirically that officer race in both cities is uncorrelated
with call characteristics and with predicted use of force based on those covariates.

We use this exogenous variation in police officer race to answer two questions.
The first is whether White officers use force at higher rates than minority offi-
cers when responding to otherwise similar calls. The second is whether officers
are more likely to use force on different-race civilians. We answer this second
question by asking whether White officers increase their use of force more than
minority officers as they are dispatched to more-minority neighborhoods. We do
so in a difference-in-difference style framework similar to the Price and Wolfers
(2010) study on racial bias by NBA referees, except that we focus primarily on
specifications that include officer fixed effects to control for any sorting of offi-
cers across neighborhoods. The advantage of this approach is we avoid imposing
selection-on-observables assumptions in comparing interactions across civilian
race. Rather, we assume that in the absence of an different-race effect, White and
minority officers should increase use of force by a similar amount as they are dis-
patched from White to minority neighborhoods. The limitation is that as in all use
of force studies, we do not observe the proper amount of force. As a result, our
measure of whether civilian race matters is necessarily a relative one: how would
Black civilians have fared if the White officers had scaled up their use of force the
same as Black officers?
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Our data include the universe of 911 calls made in two cities linked to police offi-
cer race and use of force. As a condition of acquiring the data, we cannot disclose
the names of the cities. The first city has a population and police force composed
primarily of White and Black officers. It has a population of more than 240,000 and
a homicide rate that ranks in the top 20 among the nation’s largest 100 cities. In this
city, we have administrative records on over 1.2 million calls to 911 over a three-
to-five-year period starting after 2010." These calls resulted in 1,300 police uses of
force, 94 of which involved the discharge of an officer’s gun. The data include the
time and date of the call, the priority score assigned to the call by the 911 opera-
tor, a short description of the call, the first officer(s) dispatched to the scene by the
operator, and whether or not force was used (and by which officer) at the scene.
Importantly, we observe the first officer(s) dispatched to the scene, even if other
officers also arrive after the dispatched officer arrives. In addition, we observe the
address from which the call originated, which we geocode into a census block group
to assign civilian race. In the second city, we have data on over 400,000 calls to 911.
This city is composed primarily of White and Hispanic civilians and police officers.
This city has a population of more than 150,000, and the call records include similar
information. There are 389 incidents of police use of force linked to these calls, to
which 663 officers were dispatched. We do not observe the type of force used in this
city, or which officer used force.

Results indicate that White officers use force 60 percent more often than Black
officers on average, and use force with a gun more than twice as often. In both cases,
this difference is driven primarily by White officers using much higher rates of force
in Black neighborhoods compared to Black officers. Perhaps most strikingly, we
show that while White and Black officers use force with a gun at approximately the
same rate in White and racially mixed neighborhoods, White officers use force with
a gun five times as often in neighborhoods that are at least 80 percent Black. This
difference is driven entirely by within-officer differences; estimates from officer
fixed effects specifications indicate dispatching a White officer to a call in a Black
neighborhood increases the use of gun force by five times. Estimates for overall
force indicate that White officers scale up use of force 55 percent more than Black
officers as they go to Black neighborhoods. Similarly, results from the second city
indicate that even though White and Hispanic officers use force at the same overall
rate, use of force is disproportionately concentrated in different-race neighborhoods.
Estimates indicate that dispatching an officer of a different race increases use of
force by 75 percent. Across both cities, we show that effects are robust to controlling
for the beat with which the officer is most familiar, or that beat interacted with offi-
cer race. We also show that our results are not explained by White officers respond-
ing differently to observed call characteristics, or by less experienced or more male
officers responding differently to calls in minority neighborhoods.

We interpret our findings as providing strong evidence that race matters in police
use of force. Importantly, we remain agnostic about the mechanism underlying the
effects. These mechanisms include racial animus by the officer, as well as statis-
tical discrimination based on false beliefs—e.g., officers overestimating risk in

"'We do not report the exact years to protect the anonymity of the city.
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different-race neighborhoods. This interpretation is consistent with a large exper-
imental literature in social psychology in which subjects reveal bias against Black
civilians when deciding whether to shoot (e.g., see Mekawi and Bresin 2015 for a
meta-analysis). However, estimates also pick up the effect of differential skill. For
example, minority officers may be equally adept at de-escalating situations in White
neighborhoods, but better at doing so in minority ones. Finally, while estimates
necessarily capture civilian response endogenous to officer behavior—which we
consider to be part of the officer behavior channel—they also pick up the net impact
of civilian response to officer race per se. If civilians respond more aggressively to
different-race versus same-race officers who act the same way, such behavior could
explain at least some of our difference-in-difference estimates. On the other hand, if
civilians respond less aggressively to different-race officers—perhaps out of fear—
then adjusting for this would increase our estimates. We view these responses as
both possible and unobservable, and certainly as empirically indistinguishable from
a response caused by officer behavior.

We also perform an analysis of individual officers in the first city by estimating
(shrunken) individual officer effects. We use these officer effects to flag individuals
who are further in the tails of the use of force distribution than one would expect,
even given the number of officers in the sample. This analysis, which replicates
Ridgeway and MacDonald’s (2009) implementation of Efron’s (2004) method,
flags 14 percent of White officers, versus 4 percent of Black officers, as being far in
the right tail of the use of force distribution in Black neighborhoods. Additionally,
we show that if one were to try to reduce disparities by eliminating officers in the
higher use-of-force group, one would have to eliminate 32 percent of White officers
in the right tail to eliminate the overall difference between White and Black officers,
and 31 percent of White officers to reduce the different-race effect to zero.

The main contribution of this paper is to overcome the benchmarking problem
by using 911 calls, and to overcome the selection problem by studying contexts
where White and minority officers are exogenously assigned to calls in White and
minority neighborhoods. In doing so, this paper joins a larger literature examining
the impact of race in the criminal justice system. This includes studies that examine
differences between the propensity of White and Black officers in firing their guns
at incidents with multiple officers present (Ridgeway 2016) and in making traffic
stops in similar neighborhoods (Ba et al. 2021). It is related to work on racial bias
in police vehicle searches (e.g., Anwar and Fang 2006, Persico and Todd 2006,
Antonovics and Knight 2009). To address the issue of officer selection into interac-
tions with civilians, this literature tests for racial bias by modeling police behavior
and implementing tests based on vehicle search “hit rates” relative to a benchmark
encounter rate. A related literature addresses the difficulty of assessing the bench-
mark encounter rate by exploiting changes in ambient light to test for racial profil-
ing in traffic stops (e.g., Grogger and Ridgeway 2006, Horrace and Rohlin 2016).
Most recently, Goncalves and Mello (2021) cleverly use the behavior of nonlenient
officers to measure racial bias in writing traffic tickets. This paper complements
these literatures by taking a substantively different approach to solving problems
created by endogenous police-civilian interactions. In doing so, this paper is more
closely related to work by Weisburst (2017), who uses 911 calls to estimate the
value added of individual police officers, and West (2018), who tests for racial bias
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in traffic citations using conditionally random variation in the race of officers called
to traffic accidents. The advantage of this paper relative to West (2018) is we exam-
ine the impact of race in arguably a more important context with more important
outcomes—911 calls and police use of force. The advantage of West (2018) is he
has objective information on whether certain citations were merited, which is not
possible for use of force. In addition, this paper also complements research on racial
bias in the criminal justice system more generally, including racial bias by prose-
cutors (Rehavi and Starr 2014, Sloan 2019, Tuttle 2019), juries (Anwar, Bayer, and
Hjalmarsson 2012; Flanagan 2018) and judges (Arnold, Dobbie, and Yang 2018;
Bielen, Marneffe, and Mocan 2018).2

A second contribution of our paper is to demonstrate how the 911 call dispatch
system can be used to assess the performance of individual officers, as well as for
officers grouped by characteristics such as race. The major advantage of doing so in
this context is to overcome the problems encountered elsewhere due to nonrandom
officer selection into situations. This approach also has the advantage of being
straightforward to implement with existing data in other cities. Many cities likely
have dispatch protocols in place already that would enable a simple yet compelling
analysis, and with modest changes to the protocol every city could.

In assessing the effect of officer and civilian race on use of force, this paper is
most similar to work by Fryer (2019) and Johnson et al. (2019). Fryer (2019) uses
an impressive range of datasets including detailed data on all interactions from stop-
and-frisk in New York City. In addition, he uses data on officer-involved shootings
in Houston, which he benchmarks using arrests. Using these data, he implements a
selection-on-observables design to control for contextual factors. He concludes that
Blacks and Hispanics are more likely to experience nonlethal force all else equal,
but not more likely to experience an officer-involved shooting. Weisburst (2019)
extends this work using data on use of force and arrests from Dallas, and simi-
larly reports that conditional on arrest there is no racial difference in use of force.
Johnson et al. (2019) use data on fatal officer-involved shootings across counties
and conclude there is little evidence of bias, though others have criticized the under-
lying assumptions in the analysis (Knox and Mummolo 2019; Knox, Lowe, and
Mummolo 2019). The main advantage of this paper relative to this prior work is we
are able to estimate the effect of race in a context where Black and White officers
are as-good-as-randomly dispatched to similar situations, and where each officer is
as-good-as-randomly dispatched to calls in more and less Black neighborhoods. In
this way, we avoid making potentially problematic assumptions about the appropri-
ate benchmark. In addition, by assessing the impact of civilian race by comparing
how White and Black officers scale up use of force as they are dispatched from
White to Black neighborhoods, we avoid concerns about whether we control for
enough contextual factors that may differ across civilian race. Similarly, we avoid
potentially overcontrolling for factors described by the officer after force was used
(e.g., in an arrest report), which would lead to understating effects. The limitations

2More generally, it also complements a broader literature on own-group bias in education, labor, housing, and
product markets (e.g., Feld, Slamanca, and Hamermesh 2016; Ayres and Siegelman 1995; Dahl and Moretti 2008;
Goldin and Rouse 2000; Lavy 2008; Neumark, Bank, and van Nort 1996; Moss-Racusin et al. 2012; Price and
Wolfers 2010; Parsons et al. 2011.)
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of our approach are that our difference-in-difference estimate of whether race mat-
ters is necessarily a relative one, and we address this question in only two cities.

Our results have important implications for policing in the United States. Perhaps
most importantly, they provide rigorous evidence supporting the common civil-
ian perception that race is an important determinant of police use of force. The
results of this paper suggest that at least in the contexts studied here, this belief
seems warranted, especially with respect to the use of lethal force. In addition, this
study demonstrates that race matters even in a time and context during which police
departments generally, and individual officers in particular, know they are under
close scrutiny by the media and the public.

I. Background and Data
A. Background and Dispatch Procedures

As noted above, the protocol for dispatching officers to the scene of 911 calls is
critical for our research design. For this reason, we contacted police departments
in more than a dozen cities inquiring about their system for dispatching officers
to calls, as well as the availability of data. In particular, we needed to be able to
observe and link the race of the police officer to 911 calls and use of force. We were
able to obtain data in two cities that met both criteria.® As part of the agreement to
obtain the necessary data, which includes officer identifiers, we were required not
to disclose the names of the cities. However, we can state that the first city we study
has large Black and White populations, a total population of over 240,000 and has a
homicide rate that ranks in the top 20 among the nation’s 100 largest cities. We note
this contrasts with the cities studied by Fryer (2019) and Weisburst (2019), none of
which have a homicide rate that ranks in the top 20 among the nation’s largest cities.

In this city, a civilian’s 911 call is given to the first dispatcher available. The dis-
patcher then records important aspects of the call. Specifically, the computer system
used by dispatchers records the time, exact location, and police beat of the call. The
dispatcher will then ask the caller about details surrounding the call, categorize the
seriousness and urgency of the call and rate it from highest priority (one) to low pri-
ority (higher values). The dispatcher also records a short description of the call. For
example, a dispatcher may record a call as a “domestic disturbance”and then assign
it a priority of two. Calls are then dispatched based on the priority of the call. This
means more urgent calls, like assaults or crimes in progress, will be dispatched first,
while less serious calls, like stolen cars, will be given lower priority and dispatched
later.

After recording the above aspects of the call, the dispatcher assigns a primary
unit to the call. In the first city, one officer is assigned as the on-duty officer for each
beat during each shift, and is expected to patrol that beat if not dispatched to a call
for service. Protocol dictates that the dispatcher first dispatches the beat officer for
that call’s beat, if available. An officer will not be available if he is responding to

3We also obtained data from a third city that we were told used a protocol in which officers and operators had
no discretion. However, upon receiving the data we discovered that did not appear to be the case, and thus do not
use that city in this analysis.
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another call for service or self-initiated event.? For example, if an officer makes a
traffic stop, he will use his in-car computer to communicate that he is not available,
in which case he will not appear on the police dispatcher’s screen for that period
of time. If the beat officer is not available, the geographically closest officer will
be dispatched. This is determined by the dispatcher, who observes each available
officer’s location on screen. We spoke with multiple dispatchers in this city, who
confirmed this process and the lack of officer or dispatcher discretion in which offi-
cer to dispatch. The majority of calls (98 percent) in the first city are assigned only
one primary unit. In 1.2 percent of calls, two primary units are dispatched, while in
the remaining calls there are three to five primary units. We note that in both cities,
after the primary unit(s) is dispatched, other officers may observe the call on their
police car computer and respond. We do not observe these officers in our data, and
assign only the primary dispatched officer(s) to each call. In this way, we perform
an intent-to-treat analysis.

This dispatch procedure leads directly to our research design. Specifically, we
rely on controlling for either beat fixed effects or for beat-by-year-by-week-by-shift
fixed effects to isolate the as-good-as-random variation in officer race.? In this way
our design reflects the following thought experiment: Much of the time the beat
officer, who may be Black or White, will be dispatched to a call. But some of the
time, that officer will be unavailable. As a result, the next-closest officer will be dis-
patched, who may be of a different race. In Section III, we show empirical evidence
consistent with the identifying assumption that conditional on beat or beat-by-time
fixed effects, call characteristics and risk are uncorrelated with officer race. In addi-
tion, we are able to address the potential threat to identification that (say) White
officers are less familiar with more dangerous Black neighborhoods where (say)
Black officers are assigned as beat officers. We note this does not seem to be an
issue in practice; the average neighborhood race for calls responded to by Black and
White officers are 60.3 and 57.5 percent Black, respectively, and the home beats for
Black and White officers are 57.6 and 55.1 percent Black, respectively. Regardless,
we show results when we control directly for a fixed effect for the beat where an
officer responds to the most calls, and (in difference-in-difference specifications) for
an interaction between home beat and officer race.

Once a primary unit is dispatched to a call they may encounter a situation that
leads to use of force. If an officer uses any type of force, police department adminis-
trative procedure dictates they must immediately file a report describing the details
of the incident and the use of force type. This report number will be recorded in
the officer in-car computer and linked to the call for service where the use of force
occurred. Even if the use of force report is made later—for example, after the offi-
cer has been dispatched to another call—we are still able to link this use of force
to the call for service using the police report number. A use of force report must
be recorded even in events where nondeadly force (punches/kicks, etc.) is used.
In the event an officer discharges his gun, he must allow the ranking officer on the

4These data do not include officer-initiated incidents where officers observe an incident, call it in, and have the
dispatcher assign them to that incident.

5 Shifis are staggered in this city. We implement this fixed effect by defining shifts as 8 AM—4 pM, 4 PM—midnight,
and midnight-8 AM.
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scene to inspect the weapon and issue replacement ammunition. If an officer has
shot someone, a detective or internal affairs investigator will take possession of the
weapon. All use of force reports are reviewed quarterly by a community use of force
committee, which makes recommendations about the use of force policy to the chief
of police.

We also study use of force in a second city, where the population is more than 95
percent Hispanic or White, and less than 10 percent Black. This city has a popula-
tion of more than 150,000, which ranks in the largest 300 cities in the country. The
protocol for dispatching officers to calls is similar to the city described above in that
calls are dispatched according to a protocol that does not allow for discretion on the
part of the operator or officer. However, in this city, the operator first dispatches the
geographically closest available officer to the call. In addition, the biggest difference
in the dispatch process in this city is that multiple officers are dispatched more fre-
quently. Specifically, 44 percent of calls have one unit assigned, 31 percent have two
units assigned, and 25 percent have three or more units assigned. As with the first
city, after any use of force, department procedure dictates that the officer record the
incident report electronically, and that their supervisor review the report.

B. Data

The police administrative dataset for the first city includes all calls for service
from a three-to-five-year period after 2010 where at least one officer was dispatched.
For each call in our dataset, we observe the primary unit, beat, priority, time between
call and dispatch, latitude, longitude, time of the call, time of dispatch, and date of
the call. There are over 50 beats in this city, and three to four times as many census
block groups.f We also observe the race, gender, and years of experience of each
police officer. Because Hispanics make up less than 5 percent of police officers in
our city, we exclude those officers from the sample. Additionally, we observe if the
call resulted in use of force and the type of use of force. Type of force is recorded by
the police officer, including whether the force involved the firing of a gun by the offi-
cer. We classify use of force in two different ways; results are nearly identical. We
report results where force is defined at the call level in our main analysis, and report
results where force is defined at the officer level in online Appendix Table A6./"

In the first city, we define civilian race as the proportion of the population that
is Black in the census block group from which the call originated. We do so using
the 2010 census for each of the several hundred different census block groups from
which calls in our city originated (United States Census Bureau 2010).7 In the sec-
ond city, we assign civilian race as the proportion of the population that is minority

STn order to protect the anonymity of the cities, we are not revealing the exact time period or number of beats.

7In the first approach, we classify all officers in the assigned primary unit(s) as having used force if any officer
assigned to the call used force. For example, if two officers are dispatched to the same event, but only one uses force,
in this approach we assign both officers as having used force. We use this event-level assignment procedure in order
to account for the joint decision-making process of responding officers. For example, one officer could escalate a
situation, causing another dispatched officer to use force. The second way we classify use of force is to assign it at
the officer level, in which an officer is only classified as having used force if that officer used force.

8We classify civilians as Black if they are only Black, and White if they are only White. This results in the
classification of over 90 percent of this city’s citizens as only Black or only White. Hispanics make up less than 5
percent of the population in this city.
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(e.g., Black or Hispanic), noting that less than 5 percent of the population in that
city is Black. Importantly, we note that any measurement error generated by using
neighborhood race as a proxy for civilian race should be uncorrelated with the race
of the police officer, given how the dispatch process works.?

As with many cities in the United States, there is significant sorting by race across
neighborhoods. For example, in the first city about 35 percent of our census block
groups are more than 75 percent Black and about 25 percent of our census block
groups are more than 75 percent White. This is also evident in the distribution of
911 calls. This distribution is shown in , where proportion Black for the
census block group of the originating call is shown on the x-axis and varies from
zero to one. It is clear that while there are calls originating from all types of neigh-
borhoods, we have a significant number of calls originating from nearly-all-White
or (especially) nearly-all-Black neighborhoods. Panels B and C of Figure 1 show
that Black and White officers are dispatched to both types of neighborhoods, as well
as neighborhoods of mixed race. In addition, in Appendix Figure A2, we show there
is significant within-officer variation in neighborhood race across calls. Specifically,
we first estimate the standard deviation in proportion Black of the neighborhood of
the call attended for each officer. We then graph the distribution of standard devia-
tions by officer race. Online Appendix Figure A2 shows that the mass of both dis-
tributions is between 0.2 and 0.35. This suggests most officers are dispatched across
neighborhoods that vary widely in racial composition.

In the first city, we observe a total of 1,233,139 officer-call observations repre-
senting a total of 1,225,521 calls. There were 1,341 incidents of force committed by
600 different officers, and 94 incidents of use of force with a gun committed by 68
different officers. We note that the rarity of use of force, and especially use of force
with a gun, necessarily presents challenges for statistical power. However, we show
later that estimated differences are still largely significant at conventional levels
using a variety of methods of statistical inference.

Summary statistics are shown in , where officer-call observations are
weighted by the inverse of the number of officers dispatched to a call. Table 1 shows
that force is used just over 1 in 1,000 calls, while use of force with a gun is used
in just fewer than 1 in 10,000 calls (0.0076 percent). Overall, 7 percent of use of
force involved a gun, 38 percent involved a taser, and the remaining 55 percent was
grouped into a category that included use of hands, feet, mace, baton, etc. to subdue
the civilian. Thirty-eight percent of responding officers were Black, and 16 percent
were female. Average officer experience was ten years. The average racial composi-
tion across neighborhoods was 58.6 percent Black. It takes 6.5 minutes for a primary
unit to be dispatched to a call.

In columns 2 and 3 we show summary statistics separately for Black and White
responding officers, respectively. We note that this comparison does not reflect our
research design since it does not account for potential officer selection by race into
different police beats. However, given these data only include use of force resulting
from 911 calls, and since officers of both races respond to calls in all neighborhoods

9In addition, we believe the most likely type of measurement error would lead us to understate effects. For exam-
ple, if it were true that some civilians with whom police interacted even in all White neighborhoods were Black,
then our estimates would need to be scaled up to capture the actual change in civilian race across neighborhoods.
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FIGURE 1. DISTRIBUTION OF 911 CALLS ACROSS CENSUS BLOCK GROUPS

Notes: These figures report the distribution of proportion Black civilians for 911 calls. Each histogram uses 0.01
size bins. Panels B and C report the histograms for calls where Black or White officers are dispatched, respectively.

at roughly the same rates (as shown in Figure 1) and have no discretion in how they
are dispatched, we find it instructive nonetheless. Columns 2 and 3 show that Black
officers are somewhat more likely to be female (18.9 versus 14.2 percent), have
slightly more experience (10.5 versus 9.9 years), and respond to calls in slightly
more Black neighborhoods (60.3 versus 57.5 percent). Black and White officers
respond to calls of similar priority and are dispatched similarly quickly (6.51 versus
6.46 minutes) and to locations with similar x and y coordinates. However, use of
force is quite different across officer race. While Black officers use force 7.8 out of
every 10,000 calls, White officers use force 12.8 times per 10,000 calls. White offi-
cers use force with a gun approximately 1 out of every 10,000 calls, which is more
than twice as often as Black officers.

Summary statistics for the second city are shown in online Appendix Table A8,
where we observe 938,562 officer-call observations representing 414,633 calls.
Eighty-five percent of census block groups are minority, and 81 percent are Hispanic.
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TABLE 1—SUMMARY STATISTICS

Entire sample Black officers White officers
(1 (2 (©)
Outcomes
Use of force 0.00106 0.000764 0.00124
Gun use of force 0.0000710 0.0000397 0.0000903
Call characteristics
Proportion Black civilians 0.586 0.603 0.575
(0.333) (0.333) (0.333)
Per capita income 23,281.7 22,793.1 23,582.0
(14,844.8) (14,550.4) (15,015.1)
Proportion unemployed 0.139 0.143 0.137
(0.111) (0.112) (0.110)
Proportion less than HS degree 0.185 0.187 0.184
(0.118) (0.117) (0.118)
Priority of call 2.839 2.839 2.838
(0.757) (0.754) (0.758)
Time between call and dispatch 6.490 6.519 6.473
(63.43) (23.10) (78.54)
X coordinate 87.30 87.31 87.30
(0.808) (0.788) (0.820)
Y coordinate 111.6 111.7 111.6
(1.685) (1.672) (1.690)
Hour 13.33 13.00 13.53
(6.496) (6.651) (6.391)
Call from home beat 0.180 0.183 0.178
Black officer 0.381 1 0
Female officer 0.160 0.189 0.142
Years of experience 10.10 10.52 9.841
(7.972) (7.965) (7.966)
Observations 1,233,139 469,170 763,969
Number of calls 1,225,521 466,560 758,961

Notes: This table reports the mean, standard deviation, and the number of observations for each variable. Use of
force and use of force with a gun are measured at the call level and take on values of one if the call ended in a use
of force or use of force with a gun. Overall, 7 percent of use of force involves a gun, 38 percent involves a taser,
and the remaining 55 percent is a category that includes the officer using things like his hands, feet, baton, mace, or
nightstick to subdue the civilian. Priority, latitude, and longitude have been altered (multiplied by a random num-
ber) to protect the city’s anonymity. Standard deviations in parentheses.

The police force reflects these demographics, as 85 and 83 percent are minority and
Hispanic, respectively. Force is observed at the call level, and was used on 389 calls.
White and minority officers use force at a similar rate of around 1 in 1,000, which is
similar to the average use of force rate in the first city.

II. Research Design and Methodology

To estimate the difference between White and minority officers in overall use of
force, we estimate the following equation:

(1) UseofForce. = [y + (1(WhiteOfficer). + Beat, + X, + €..
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Use of force is a binary variable equal to one when a call ¢ ends in a use of force and
zero for calls that do not involve a use of force; WhiteOfficer takes on a value of one
when the police officer is White and zero otherwise; 3| captures the difference in the
probability of force across officer race; X,. includes control variables at the call-level.
Specifically, X, includes controls for officer gender, latitude, longitude, and time
between call and dispatch, as well as fixed effects for priority of call, officer expe-
rience, day of the week, call description, call taker, and home beat, as proxied by
the beat in which the officer responds to the most calls. Our baseline specifica-
tion includes Beat fixed effects in order to isolate the as-good-as-random variation
in the race of the officer assigned. However, we also report estimates that include
Beat*Year*Week*Shift fixed effects.

To estimate whether White and Black officers scale up the use of force similarly
as they go from White to Black neighborhoods, we use a difference-in-difference
style approach. Formally, we estimate the following for the first city in our analysis:

(2) UseofForce;. = 3y + [ (ProportionBlackCivilians). + Officer;
+ Bl (WhiteOﬁ‘icer * ProportionBlackC ivilians)ic
+ Beat. + X, + €,

where Officer; is an individual officer fixed effect, and ProportionBlackCivilians,.
is the proportion of Black civilians in the census block group of the call and con-
trols for differences in the underlying risk of calls across neighborhoods of dif-
ferent racial compositions. The variable of interest is the interaction between
ProportionBlackCivilians, and WhiteOfficer;. We interpret the coefficient, 3,, as the
effect of dispatching a different-race officer on use of force. As discussed earlier,
this measure is necessarily a relative one. It provides an estimate of how much addi-
tional force is used by White officers on Black versus White civilians, compared
to if White officers increased their use of force the same as Black officers. We also
note that we do not observe—and view as unknowable—whether force should have
been used on a given call. As a result, without imposing additional assumptions we
cannot know whether a nonzero effect means White officers used too much force
on Black civilians, or too little on White civilians; or whether Black officers used
too much force on White civilians, or too little on Black civilians. The coefficient 3,
captures the sum of those effects.

Intuitively, (3,, is identified by comparing the rate of force used in Black versus
White neighborhoods for individual officers, averaging that difference across offi-
cer race, and taking the difference. The inclusion of officer fixed effects addresses
the possibility that more aggressive White officers could be assigned to beats in or
closer to predominantly Black neighborhoods, while less aggressive White officers
sort into White neighborhoods. As a result, difference-in-difference estimates with-
out officer fixed effects would capture the combined effect of within-officer behav-
ior and differential sorting of White and Black officers across neighborhoods. In this
way, equation (2) ensures that any nonzero effects are caused by racial differences
in individual officer behavior.
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In addition, we note that estimates from both approaches are necessarily identi-
fied by officers who are dispatched to calls for service. This also includes officers
who are less likely to initiate traffic stops, or who spend less time on calls, as those
officers are more available for a call. These may or may not be representative of the
overall police force, though we would argue they are an important set of officers in
their own right.

We note that in equations (1) and (2), we identify effects using only the race of
the dispatched officer(s), even though others may choose to respond to the call as
well. In this way, we implement an intent-to-treat analysis. Relatedly, for the anal-
ysis of the first city we observe whether force was used by the dispatched officer,
or by another officer who also responded to the same call.'¥ Our main analysis
assigns use of force to a dispatched officer if force was used by any officer on that
call. However, in online Appendix Table A6 we show estimates are almost identical
when use of force is defined as force used by that dispatching officer. We also note
that for some calls, multiple officers are dispatched to the call. This is relatively rare
in the first city (two percent of calls), though is more common in the second city (56
percent). As a result, we include each officer-call as an observation, and weight each
observation by the inverse of the number of officers dispatched to the call.

For both approaches, we report standard errors that are clustered at the officer
level to allow observations to be correlated across cases for a particular officer." In
addition, we report [in square brackets| standard errors that are block bootstrapped at
the officer level. Finally, in the text we also report empirical p-values from random-
ization inference where we randomly assign race to each officer in our sample.'? We
note, however, that while randomization inference is often favored by practitioners,
econometricians and statisticians have pointed out problems with its application to
nonexperimental settings (e.g., Efron 2004). This is due to the inability to replicate
the process that generated the observed data. This applies to our setting, as there
is no known procedure for assigning officers to neighborhoods, which means the
data we observe are one realization of an unknown data generating process.'? As a
result, we prefer inference using the clustering or resampling techniques proposed
by Bertrand, Duflo, and Mullainathan (2004).

We estimate effects using ordinary least squares (OLS), though we also report
odds ratios from a logit model as a robustness exercise. We prefer OLS for two
reasons. First, in order to attain convergence of the logit model, we are only able to
control for police area and month fixed effects, or police area by year fixed effects,
rather than beat-by-year-by-week-by-shift fixed effects. Police areas are roughly
five times as big as a beat in the first city, and more than ten times as large in the
second city. Perhaps more problematically, given a fixed number of observations in
each group, the logit estimator is not consistent as the number of groups increases

10For the second city, we only observe whether the dispatched officer used force.

1A previous version of the paper also reported standard errors that were two-way clustered at the officer and
beat levels, which were very similar.

2We randomly assign race to individual police officers. Then we then estimate and record the coefficient
of interest. We repeat this exercise for 1,000 iterations and report the empirical p-value, which is the fraction of
t-statistics from randomized estimates more extreme (i.e., larger in absolute value) than our estimate from the real
data.

13 This contrasts with other settings such as jury panel assignment studied by Hoekstra and Street (2021), who
can replicate the known random assignment procedure and thus estimate the distribution of possible coefficients.
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(Chamberlain 1980, Heckman 1987). This is of particular concern for specifications
that include officer fixed effects.

Intuitively, the difference-in-difference approach outlined in equation (2) com-
pares differences in the probability of use of force between Black civilians and
White civilians for Black officers and White officers. Importantly, this model allows
for encounters with Black civilians to merit more or less force than interactions
with White civilians. In this way, our approach differs significantly from approaches
that rely on controlling for observable contextual factors to account for selection
in the type of interactions with White versus Black civilians. Rather, we identify
different-race effects by comparing how a given White officer’s use of force differs
when he is dispatched to a more Black versus less Black neighborhood, compared
to what happens when a given Black officer is dispatched to more and less Black
neighborhoods. In short, we include beat or beat-by-time effects to ensure White
and Black officers are dispatched to similar calls, and individual officer fixed effects
to ensure differences in use of force across civilian race are not driven by nonran-
dom sorting of officers across neighborhoods.

As alluded to earlier, our coefficient of interest (3, captures the net impact of
several potential mechanisms. These include racial bias by police officers, such as
applying a lower threshold for the use of force in different-race neighborhoods.
However, the effect could also capture differential skill, such as officers being better
at correctly interpreting behavior in same-race versus different-race neighborhoods.
For example, White officers may misperceive the safety or threat in Black neighbor-
hoods. This is consistent with experiments by Barsamian Kahn and Davies (2017),
who find that error rates in the decision to “shoot” Black civilians are lower in
perceived safe neighborhoods. Importantly, we note that racial bias and differential
skill by officers could induce different civilian responses that could itself make force
more or less likely, though we attribute that to the officer rather than to the civilian.
However, (3, also captures the net impact of civilian response to officer race per se.
For example, it is possible that civilians would respond differently to different-race
officers even if those officers behaved in exactly the same way. If civilians respond
more aggressively to different-race officers, ceteris paribus, that behavior could
explain some or all of the estimate. On the other hand, civilians may be more coop-
erative with different-race officers, in which case controlling for that behavior would
increase our estimate. We view both responses as possible, and remain agnostic
about the impact of either on the estimates we report.'

Both the cross-sectional approach and the difference-in-difference approach rely
on the assumption that conditional on a beat or beat-by-time fixed effect, the varia-
tion in police officer race is as good as random. Given our understanding of dispatch
protocol in both cities, we believe there are ex ante reasons to believe this assumption
is valid. In addition, we also empirically assess the validity of our research design.

14We are skeptical regarding the extent to which researchers are capable of distinguishing the impact of police
behavior from civilian behavior since speech, tone, and body language are typically not observed in the data. To our
knowledge the best evidence to date comes from Voigt et al. (2017), who analyze officer speech from officers’ body
cam footage in Oakland during traffic stops. They report that officers speak more disrespectfully to Black civilians
than White ones, controlling for observed contextual factors. The authors note it is possible for at least some of
this effect to be caused by civilian behavior, though they argue it is unlikely all due to civilian behavior given the
difference is present in the first 5 percent of words spoken by the officers, and is judged to be present even when
evaluated in the context of what was said by the civilian.
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TABLE 2—CORRELATION BETWEEN CALL CHARACTERISTICS AND OFFICER RACE

Time
Proportion Per Proportion between Call from
Black capita Proportion less than high Call call and home
civilians income unemployed  school degree priority dispatch beat
() 2 (3) (4) ) (6) ()
Panel A. Unconditional
White officer —0.0279 788.8 —0.00598 —0.00346 —0.000808 —0.0463 —0.00546
(0.0185) (447.9) (0.00394) (0.00309) (0.0122) (0.143) (0.00502)
Observations 1,233,139 1,233,139 1,233,139 1,233,139 1,233,139 1,233,139 1,233,139
Outcome mean 0.586 23,281.7 0.139 0.185 2.839 6.490 0.180
Panel B. Beat fixed effects
White officer —0.00260 110.3 —0.000582 —0.000217 —0.00468 0.0694 —0.00711
(0.00183)  (107.8) (0.000399) (0.000732) (0.0106) (0.117) (0.00430)
Observations 1,233,139 12,33139 1,233,139 1,233,139 1,233,139 1,233,139 1,233,139
Outcome mean 0.586 23,281.7 0.139 0.185 2.839 6.490 0.180
Panel C. Beat-year-week-shift fixed effects
White officer —0.00128 52.41 —0.000247 —0.000208 —0.0105 —0.108 —0.00582
(0.000662)  (43.58) (0.000246) (0.000254) (0.00857) (0.144) (0.00374)
Observations 1,233,139 1,233,139 1,233,139 1,233,139 1,233,139 1,233,139 1233139
Outcome mean 0.586 23,281.7 0.139 0.185 2.839 6.490 0.180

Notes: This table reports the coefficient on WhiteOfficer from separate regressions of call characteristics on a binary
variable representing officer race. Panel B includes beat fixed effects, and panel C includes beat-year-week-shift
fixed effects. Standard errors are clustered at the officer level. Priority has been altered (multiplied by a random
number) to protect our city’s identity. Standard errors in parentheses.

First, when we estimate effects, we will examine the extent to which adding con-
trols affects our estimates of interest. Specifically, we control for call characteristics
including call priority, latitude, longitude, time between call and dispatch, as well as
fixed effects for day of the week, call description, call taker, and home beat. We also
add controls for officer gender and years of experience. If our identifying assump-
tion is valid, we expect adding these controls should not affect our coefficient of
interest.

The second way in which we assess the validity of our research design is to exam-
ine directly the correlation between call characteristics and officer race. Specifically,
we test whether officer race is correlated with the racial composition of the neigh-
borhood, the call priority, time between call and dispatch, whether the call came
from an officer’s home beat, and other census block group characteristics (i.e., per
capita income, proportion unemployed, and proportion with less than a high school
degree) (United States Census Bureau 2016a, b, c). We formally test this in [Table|
2| where we regress each of these characteristics on an indicator for whether the
dispatched officer was White. In panel A, we report estimates from specifications
that include no other controls. In panel B we additionally control for beat fixed
effects, and in panel C we control for beat-by-year-by-week-by-shift fixed effects.
Panel A shows that there is relatively little sorting by police officer race in this city.
In particular, of the seven coefficients, only one is significant at the 10 percent level
(per capita income, coefficient = $789) and none are significant at the five percent
level. Similarly, panels B and C show little evidence of correlation between offi-
cer race and call characteristics once conditioning on beat and beat-by-time fixed
effects, respectively. In both cases only one of seven coefficients is significant at the
10 percent level (proportion Black civilians). In addition, the economic magnitude
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of the coefficients is small. For example, the marginally significant estimate in
panel C indicates that White officers are dispatched to calls in areas that are 0.1
percentage points less Black than the calls to which Black officers are dispatched.
Collectively, the lack of statistical and economic significance of the coefficients
reported in Table 2 is consistent with the identifying assumption of our study."”

In addition, the third way in which we assess our research design is to use all call
characteristics to predict officer use of force. Specifically, we first regress police
use of force on beat-year-week-shift fixed effects. We then regress these residu-
als—which capture the deviation from the average use of force for that beat and
time—on every covariate we observe for each call. These include proportion Black
civilians in the block group, call priority, latitude, longitude, time between call and
dispatch, home beat, per capita income, proportion of civilians with less than high
school degree and proportion unemployed, as well as fixed effects for call descrip-
tion and call taker. We use the resulting regression equation to predict the likelihood
force would be used for each officer on each call. We then add the mean use of force
rate for the full sample to each predicted value. Intuitively, this produces a linear
combination of exogenous call characteristics, where the weights are chosen as to
best predict the likelihood of force being used. We then ask whether White and
Black officers are dispatched to calls of similar underlying danger when assigned
to a neighborhood of a given racial composition. If the identifying assumption of
our approach is valid, predicted use of force should be the same for White officers
as Black officers.

We show results of this test graphically for the first (Black/White) city in
[2. Panel A shows results for all use of force, while panel B shows results for only use
of force with a gun. In both cases, results demonstrate that conditional on the police
beat-year-month-week-shift of the call, White and Black officers are dispatched to
calls that are of similar underlying risk.'® This is consistent with the identifying
assumption, and with our understanding of how officers are dispatched.

Finally, for the difference-in-difference approach, we also add controls for inter-
actions between officer race and all call characteristics. We do so in order to shed
light on the mechanism underlying the different-race effects. In particular, we test
whether the effect can be explained by officers having an increased propensity to use
force for the type of calls that occur in different-race neighborhoods. For example,
if White officers were more likely to use force when dispatched to domestic distur-
bance incidents, and if domestic disturbance incidents were more likely to occur in
Black neighborhoods, that could generate a nonzero difference-in-difference esti-
mate. It is important to note, however, that because this behavior has a disparate
impact on different-race civilians, the effect is the same as explicit bias.

15 Similarly, in online Appendix Table A5 we show results from a difference-in-difference specification where
we regress call and neighborhood characteristics on an indicator for White officers, proportion Black civilians, and
the interaction. The table, which follows the same form as Table 2, shows that none of the 24 coefficients on the
interaction term are significant at even the 10 percent level.

16We also note that the neighborhood and call characteristics used to predict use of force explain around 1-1.5
percent of the variation in use of force and use of force with a gun.
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FIGURE 2. PREDICTED OUTCOMES FOR BLACK AND WHITE OFFICERS

Notes: In panels A and B, we predict the probability of use of force or use of force with a gun using all observable
call characteristics for each call for service. Specifically, we use proportion Black civilians to predict (after remov-
ing beat-year-week-shift fixed effects) unemployment, per capita income, proportion high school dropouts, lati-
tude, longitude, and time between call and dispatch; as well as fixed effects for the day of the week, priority, call
description, home beat, and call taker using a linear probability model. Observations are grouped so that each point
includes an equal number of calls. The fitted line is a linear fit across all predicted use of force rates.

III. Results

We begin by showing results for the first city graphically. Results for all use of
force are shown in Each graph shows local averages of use of force by race
of officer, as represented by the blue circles (White officers) and red squares (Black
officers). Each circle /square includes the same number of calls. We also fit lines to
the underlying data, by officer race.

Panel A of Figure 3 shows actual use of force by officer race. It reveals two main
takeaways. The first is that regardless of the racial composition of the neighborhood,
White officers are more likely to use force than Black officers. This suggests that
with respect to the likelihood of using force, White officers seem to be drawn from
a different distribution than Black officers. The second takeaway from panel A of
Figure 3 is that while the propensity of Black officers to use force increases only
modestly as they are dispatched to neighborhoods with higher proportions of Black
civilians, White officers use significantly more force as they are dispatched to more
Black neighborhoods. This suggests that dispatching an different-race officer to a
scene increases the likelihood that force will be used. For example, if officer race
(White versus Black) mattered for use of force, but having an officer of a different
race did not, we would expect parallel slopes for White and Black officers in Figure 3.
The difference in slopes suggests that dispatching an different-race officer to a call
results in a higher likelihood of police use of force. Panel A of Figure 3 shows that
while White officers use force approximately 25 percent more in all-White neigh-
borhoods, they use force around 85 percent more in all-Black neighborhoods.

Panel B of Figure 3 shows actual use of force with a gun by officer race. It shows
that while Black and White officers have roughly similar propensities to fire their
guns when assigned to majority-White neighborhoods, they differ significantly
when dispatched to neighborhoods with at least 80 percent Black residents. In
those neighborhoods, White officers are roughly five times more likely to use gun
force compared to Black officers. Again, this suggests that White officers are more
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FIGURE 3. ACTUAL USE OF FORCE FOR BLACK AND WHITE OFFICERS

Notes: In panel A we plot use of force. In panel B we plot gun use of force. The fitted line is a linear fit across all
use of force rates. Observations are grouped so that each point includes an equal number of calls.

likely to use force overall and that they are especially more likely to use force in
mostly-Black neighborhoods, suggesting large different-race effects.'”

We note that one potential downside of the unconditional means in Figure 3 is
that there is the potential for nonrandom sorting within neighborhoods of similar
race to generate bias. For example, if White officers were systematically assigned
to the neighborhoods within a given racial composition that generate the most dan-
gerous calls, that could bias estimates of how Black and White officers differ in
their propensity to use force. We note that results in panel A of Table 2 and online
Appendix Figure Al indicate there is little nonrandom sorting of officers on observ-
able characteristics, which suggests even an unconditional analysis may well be
valid. Nevertheless, we now turn to estimating differences by officer race controlling
for beat and beat-by-time fixed effects, and estimating difference-in-difference spec-
ifications that include those fixed effects as well as individual officer fixed effects.

A. Main Results

We first estimate the difference in the propensity of White and Black officers to
use force. Estimates of the effect of exposure to a White officer compared to a Black
officer are shown in columns 1 and 2 of , where each column represents a
different regression. Panel A shows results for all use of force, while panel B shows
results for use of force with a gun. Column 1 reports results from a regression of
use of force on an indicator for White officer, along with beat fixed effects. Column
2 controls for beat-by-year-by-week-by-shift fixed effects and call characteristics
including time between call and dispatch, per capita income, unemployment, and
proportion with less than a high school degree, as well as fixed effects for day of
the week, priority of call, call description, call taker, officer gender, officer years of
experience, and officer home beat, as proxied by the beat to which he responded to
the most calls.

17 Online Appendix Tables Al and A2 show the underlying number of incidents of force with a gun that along
with number of calls generate the rates shown in panel B of Figure 3. These numbers are shown for calls in neigh-
borhoods that are less than 25 percent Black, 25-75 percent Black, and more than 75 percent Black.
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TABLE 3—THE EFFECT OF OFFICER RACE AND DIFFERENT-RACE OFFICERS

Difference-in-differences

Officer race Different race officer
(M 2 3) 4) ©) (6)
Panel A. Use of force
White officer 0.000485 0.000428 0.000256 0.000116
(0.0000796)  (0.0000791) (0.000122)  (0.000130)
[0.0000831]  [0.0000853] [0.000126] [0.000139]
Proportion Black —0.000102 —0.000368
civilians (0.000230) (0.000325)
[0.000240] [0.000336]
White officer 0.000387 0.000525 0.000536 0.000629
x proportion Black civilians (0.000169)  (0.000188) (0.000270) (0.000275)
[0.000171] [0.000193] [0.000280] [0.000291]
Observations 1,233,139 1,233,139 1,233,139 1,233139 1,233,139 1,233,139
Outcome mean 0.00106 0.00106 0.00106 0.00106 0.00106 0.00106

Panel B. Gun use of force

White officer 0.0000540 0.0000460 —0.0000298 —0.0000551
(0.0000219)  (0.0000228) (0.0000222)  (0.0000245)
[0.0000231]  [0.0000252] [0.0000255]  [0.0000298]

Proportion Black —0.000162 —0.000116
civilians (0.0000961) (0.0000787)
[0.000106] [0.0000846]
White officer 0.000142 0.000170 0.000357 0.000368
% proportion Black civilians (0.0000472)  (0.0000530) (0.000140) (0.000133)
[0.0000516]  [0.0000596] [0.000150] [0.000143]
Observations 1,233,139 1,233,139 1,233,139 1,233,139 1,233,139 1233,139
Outcome mean 0.0000710 0.0000710 0.0000710  0.0000710 0.0000710 0.0000710
Beat FE Yes — Yes - Yes -
Beat-year-week-shift FE — Yes — Yes - Yes
Call controls — Yes - Yes - Yes
Officer FE — — - - Yes Yes

Notes: This table shows the effect of officer race (columns 1-4) and different-race officers (columns 5 and 6) on use
of force (panel A) and gun use of force (panel B). Even columns add controls for the time between call and dispatch,
latitude, longitude, per capita income, unemployment, and proportion with less than a high school degree, as well as
fixed effects (FE) for the day of the week, the priority of the call, call description, call taker, officer gender, officer
years of experience, and officer home beat, as proxied by the beat to which the officer responded to the most calls.
In columns 5 and 6, individual officer fixed effects subsume WhiteOfficer. Standard errors clustered at the officer
level are reported in parentheses, and cluster bootstrap standard errors are in brackets.

Results in column 1 of panel A indicate that White officers are 0.0485 percent-
age points more likely to use force than Black officers. Given the average use of
force of 0.106 percent, this suggests that White officers are 46 percent more likely
to use force relative to the mean, and 64 percent more likely relative to the mean
for Black officers of 0.076 percent, as shown in Table 1. The estimate in column 2
changes only slightly to 0.0428 percentage points, which represents a 56 percent
increase relative to the mean for Black officers. Both estimates are significant at the
1 percent level using standard errors that are clustered at the officer level or block
bootstrapped. Estimates in panel B show even larger differences for use of force
with a gun; estimates in columns 1 and 2 indicate White officers are 136 and 116
percent more likely to fire their guns than the mean for Black officers. The estimate
in column 1 is significant at the 5 percent level using either clustered or block boot-
strapped standard errors, while the estimate in column 2 is significant at the 5 (10)
percent level using clustered (bootstrapped) standard errors.
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Next, we measure the extent to which the increased average propensity to use
force by White officers is driven by increased force in Black neighborhoods, rather
than White ones. We do so by regressing an indicator for use of force on an indi-
cator for White officer and an indicator for White officer times proportion of citi-
zens in that block group who are Black. Results are shown in columns 3 and 4 of
Table 3, where column 3 controls only for beat fixed effects and column 4 controls
for both beat-by-time fixed effects and call characteristics. Results provide strong
evidence that effects are driven by increased force in Black neighborhoods, consis-
tent with Figure 3. Estimates in panel A indicate that White officers are 0.0387 and
0.0525 percentage points more likely to use force in Black neighborhoods, which
are significant at the 5 and 1 percent levels, respectively. In contrast, the difference
in White neighborhoods is much smaller at 0.0256 and 0.0116 percentage points,
respectively. Again, both estimates are significant at the 1 percent level. Estimates in
panel B show that the positive estimates in the first two columns for use of force with
a gun are also driven entirely by increased use of force in Black, rather than White
neighborhoods. Estimates on the interaction term are 0.014 and 0.017 percentage
points, both of which are significant at the 1 percent level using either clustered or
bootstrapped standard errors and are economically large relative to the baseline rate
of use of force by Black officers of 0.00397 percent.

Finally, we estimate the difference-in-difference specification in columns 5 and
6. Column 5 controls only for beat fixed effects, while column 6 controls for both
beat-by-time fixed effects and call characteristics. Importantly, both columns control
for officer fixed effects. In this way, estimates capture only the effect of individual
officers being more likely to use force in different-race neighborhoods, rather than
the joint effect of both that and any nonrandom sorting of White and Black officers
across neighborhoods. Estimates in columns 5 and 6 of panel A are 0.0536 and
0.0629 percentage points, which indicate different-race effects of 51 and 59 percent,
respectively. The former is significant at the 5 and 10 percent level using clustered
and bootstrapped standard errors, while the latter is significant at the five percent
level using either. Effects are even larger for use of force with a gun; estimates in
panel B indicate that White officers are scaling up use of force with a gun 5.0-5.2
times more than Black officers. Estimates are significant at the 5 and 1 percent levels
using clustered standard errors, respectively, and each is significant at the 5 percent
level using bootstrap.'®

In summary, results in columns 1-4 show that White officers use any force and
force with a gun 60 and 100 percent more than Black officers, and that these differ-
ences are driven by increased use of force in predominantly Black neighborhoods.
In addition, results in columns 5 and 6 indicate that individual officers are 55 percent
more likely to use any force and five times more likely to use force with a gun in
different-race neighborhoods.

18 We also performed randomization inference, though we prefer clustering or resampling for reasons discussed
earlier. We compute two-sided p-values of 0.000 and 0.000 for the estimates in columns 1 and 2 of panel A, and
0.008 and 0.037 for the same columns in panel B. Similarly, for the interaction terms reported in columns 3-6 we
calculate empirical two-sided p-values of 0.022, 0.006, 0.052, and 0.025 in panel A and 0.001, 0.000, 0.001, and
0.001 in panel B.
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B. Robustness

Next, we examine the robustness of the results in One potential con-
cern with the outcome of police use of force is that there could be a reporting bias,
especially for the type of force that is on the margin of qualifying as use of force.
For example, if officers are more likely to report otherwise-similar use of force
when it is used in different-race neighborhoods, that could generate the nonzero
difference-in-difference estimates in Table 3. To address this concern, in panel C of
Table 3 we show results for use of force from either a taser or a firearm. We focus
on these types of force because they are the types where misreporting would be
most difficult, if not impossible. In both cases, there is ex post objective evidence on
whether that action was taken. For reference, we replicate our main results for use of
force and use of force with a gun in columns 1, 3, and 5 of panels A and B. Estimates
in panel C are similar in both significance and relative magnitude. We estimate that
White officers are 45 percent more likely to use a taser or a gun compared to Black
officers, which is significant at the one percent level. It is also of similar magnitude
as for all use of force as reported in panel A, which was 64 percent. Column 3 of
panel C shows that as for results for all use of force and use of force with a gun, this
increased force is driven primarily by additional force being used in Black neighbor-
hoods. Column 5 shows the difference-in-difference estimate for use of force with
a taser or gun and indicates that different-race officers use force 124 percent more
relative to the mean, which is significant at the one percent level. Collectively, esti-
mates in columns 1, 3, and 5 of column C indicate the main results for the first city
are unlikely to be due to the systematic misreporting of use of force.

Next, we report odds ratios from logit estimation. Corresponding specifications
are shown in columns 2, 4, and 6 of Table 4. Estimates of the average difference
between White and Black officers are similar to those from OLS. Odds ratios in
column 2 are all significant at the one percent level and imply 65 and 138 percent
increases for all force and use of force with a gun, relative to Black officers. Odds
ratios in column 4 show that while the difference for use of force with a gun is due to
increased force in Black neighborhoods (odds ratio = 4.86), it is less clear for use of
force overall where the odds ratios are similar for White and Black neighborhoods.
Similarly, while the odds ratio for the difference-in-difference estimate suggests a
similar magnitude effect for all use of force (odds ratio = 1.54), it is not significant
at conventional levels. However, odds ratios for the difference-in-difference esti-
mate from the officer fixed effect specification is even larger (17.67) for gun use
of force and for taser or gun use of force (2.55), both of which are significant at
the 5 percent level. Overall, we conclude that the results we document using logit
estimation are similar in magnitude to those from OLS reported in Table 3, which
we prefer in light of the incidental parameters problem with the logit estimator in
settings like this (Chamberlain 1980, Heckman 1987).

We also assess the degree to which our difference-in-difference estimates could
be driven by White officers scaling up use of force based on some officer or call char-
acteristic correlated with race, rather than race itself. Similarly, we ask whether esti-
mates are driven by less experienced or male officers—both of which are correlated
with officer race, as shown in Table 1—scaling up force more as they go to more
Black neighborhoods. To do so, we add interactions between each call characteristic
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TABLE 4—ROBUSTNESS

Difference-in-differences

Officer and civilian race Different race officer
Logit Logit Logit
(1 (2) ©) (4) (5) (6) (7)
Panel A. Use of force
White officer 0.000485 1.646 0.000256 1.390
(0.0000796) (0.136) (0.000122) (0.188)
Proportion Black civilians —0.000102 0.946 3.935
(0.000230) (0.251) (36,039.1)
White officer 0.000387 1.306 0.000536 1.541 0.000560
X proportion Black (0.000169) (0.214) (0.000270) (0.440)  (0.000314)
civilians
Observations 1,233,139 1,223,413 1,233,139 1,223,413 1,233,139 829,428 1,233,139
Outcome mean 0.00106 0.00110 0.00106 0.00110 0.00106 0.00162 0.00106
Panel B. Gun use of force
White officer 0.0000540 2.381 —0.0000298 0.737
(0.0000219) (0.765) (0.0000222) (0.498)
Proportion Black civilians —0.000162 0.483 1.594
(0.0000961)  (0.569) (21,271.6)
White officer 0.000142 4.861 0.000357 17.67 0.000332
x proportion Black (0.0000472) (3.763) (0.000140) (24.19)  (0.000132)
civilians
Observations 1,233,139 739,113 1,233,139 739,113 1,233,139 71,418 1,233,139
Outcome mean 0.0000710  0.000127 0.0000710  0.000127 0.0000710 0.00132  0.0000710
Panel C. Reportable use of force
White officer 0.000212 1.615 —0.00000125 1.066
(0.0000473) (0.174) (0.0000657) (0.197)
Proportion Black civilians —0.0000612 1.138 2.262
(0.000173) (0.489) (29125.4)
White officer 0.000361 1.862 0.000585 2.548 0.000471
x proportion Black (0.000110) (0.446) (0.000211) (1.180)  (0.000231)
civilians
Observations 1,233,139 1,190,747 1,233,139 1,190747 1,233,139 567,568 1,233,139
Outcome mean 0.000470 0.000501 0.000470 0.000501 0.000470 0.00105 0.000470
Beat fixed effects Yes Yes Yes Yes Yes Yes Yes
Call controls — — — — — — Yes
Officer fixed effects — — — — Yes Yes Yes
Interactions — — — — — Yes

Notes: This table shows the effect of officer race (columns 1-4) and different-race officers (columns 5-7) on use
of force (panel A), gun use of force (panel B), and either gun or taser use of force (panel C). Even columns (logit
specifications) report odds ratios. In columns 5, 6, and 7, individual officer fixed effects subsume WhiteOfficer.
Standard errors are clustered at the officer level. Column 7 add controls for the time between call and dispatch,
latitude, longitude, per capita income, unemployment, and proportion with less than a high school degree; as well
as fixed effects for the day of the week, the priority of the call, call description, call taker, officer gender, officer
years of experience, and officer home beat, as proxied by the beat to which the officer responded to the most calls.
Interactions between call characteristics and officer race as well as interactions between proportion Black civilian
and officer gender and years of experience are also added. In logit specifications, beats (columns 2, 4) and officers
(column 6) with no use of force are dropped.

and officer race, as well as between proportion Black and officer gender, and pro-
portion Black and years of experience. Results are shown in column 7. Estimates
are similar for all use of force (0.056 versus 0.054 percentage points) and for use
of force with a gun (0.033 versus 0.036 percentage points).'” This suggests our
findings are not driven by officers scaling up force on the basis of an observed call

19We note that because we are also including interactions between proportion Black civilian and other vari-
ables, the coefficient on proportion Black civilians is not easily interpreted.
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characteristic, like priority level or type of call, rather than civilian race. Similarly, it
demonstrates that estimates are not driven by any differential scaling up of force by
male officers or by less experienced officers.

We also examine the extent to which difference-in-difference estimates on use
of force with a gun are sensitive to any individual officer. In online Appendix
Figure A6, we report the coefficients that result from dropping any one of the offi-
cers involved in the 94 incidents of force with a gun observed in the data. We do
so for specifications shown in columns 1 through 6 of panel B in online Appendix
Table A6. Of the six estimates of interest, the only one that drops out of significance
is the marginally significant coefficient of 0.00460 percentage points shown in col-
umn 2, which is the average difference between White and Black officer use of force
with a gun when controlling for beat-by-time fixed effects and call characteristics. In
contrast, estimates showing that this increase is driven by additional force in Black
neighborhoods and the within-officer difference-in-difference estimates remain sig-
nificant and of similar magnitude when any given officer is dropped.

C. Individual Officer Effects

Given the findings discussed above, it is natural to ask whether the differences by
race are due to only a handful of officers, or if they are more systemic. Put differ-
ently, are the effects we find due to differences in the middle of the distribution, or
are they due to differences in the tails? To address this question, we estimate an indi-
vidual officer random effects model, and then compute and graph the distribution
of (shrunken) effects for White and Black officers. We begin by regressing use of
force on beat-by-time fixed effects and controls as in column 4 of Table 3, and keep
the residuals. We then use those residuals and the Stata command mixed to estimate
a random effects model, and then compute the random effect for each officer. We
do so only for officers who respond to at least 500 calls, which limits the sample to
46 percent of officers in our sample, though those officers respond to 91 percent of
the calls. After estimating officer effects, we trim the 5 percent most extreme offi-
cers in the far tails so the reader can visualize any differences in the distributions.>"

Results comparing Black and White officers are shown in panel A,
which shows a kernel density plot of both White and Black officers. Figure 4, panel
A shows a rightward shift in the distribution of White officers, compared to Black
officers. This suggests that the increased propensity to use force by White officers is
not driven by a handful of officers, but is rather due to an increased propensity across
a significant fraction of White officers.

Figure 4, panel B shows that in majority-Black neighborhoods, there are substan-
tially fewer White officers on the left side of the distribution and more in the middle
and right tail of the distribution, compared to Black officers. Figure 4, panel C shows
that in White neighborhoods, there is a shift in the White officer distribution from
the middle of the distribution toward the right tail.

We can also use the individual officer estimates shown in Figure 4 to address
several other questions. First, we attempt to quantify the proportion of officers who

20Without trimming, the resulting figures are so “zoomed out” that it is impossible to distinguish between the
distributions even when there are meaningful differences.
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FIGURE 4. INDIVIDUAL OFFICER EFFECTS

Notes: Figures represent the distribution of individual police officer effects (random effects) by police officer race
(panel A) and neighborhood race (panel B) and (panel C). Random effects are calculated by first removing the con-
trols and fixed effects added in even columns in Table 3. Specifically we include controls for the time between call
and dispatch, latitude, longitude, per capita income, unemployment, and proportion with less than a high school
degree; as well as fixed effects for the day of the week, the priority of the call, call description, call taker, officer gen-
der, officer years of experience, and officer home beat, as proxied by the beat to which the officer responded to the
most calls. Then a constant random effect is calculated (using residualized use of force) for each officer in panel A
or a constant for each officer and neighborhood they respond to. Each panel shows results from a different regres-
sion and only officers responding to more than 500 calls.

are driving the overall effects documented in Table 3. To do so, we sequentially drop
White officers from the full sample, beginning with the officers in the right tail of
the distribution in Figure 4, until the overall estimate goes to zero. Thus, in order to
assess how many officers are driving the result that White officers use force 50-60
percent more than Black officers on average, we begin dropping White officers from
the right tail of Figure 4, panel A. Results indicate that we need to eliminate 32
percent of White officers (150 out of 474 officers for whom we computed a random
effect) in order to reduce the propensity of using force for White officers to that
of Black officers (i.e., to reduce the estimate in column 1 in panel A of Table 3 to
zero). Similarly, results indicate we would need to eliminate 31 percent of White
officers (145 out of 474) in the right tail of Figure 4 panel B in order to reduce the
different-race effect we document in column 5 of Table 3 to zero. This suggests
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that the aggregate effects we pick up in our main analysis are not driven by a small
fraction of officers.

In addition, we can also use the results in Figure 4 to identify whether there are
more officers in the tails of the distribution of overall use of force, or use of force
in Black neighborhoods, than we would expect even given the number of officers in
the sample. To do so, we replicate the method proposed by Efron (2004), as imple-
mented by Ridgeway and MacDonald (2009) in identifying police officers in the
tails of the distribution in terms of making pedestrian stops. This method involves
first fitting a normal distribution over the center mass of the observed distribution
of officer effects, as well as estimating the actual density function.”! We note that
in doing so, this approach necessarily assumes that officers labeled by Efron (2004)
as “interesting” are in the tails of the distribution, rather than the center mass. For
each officer in the distribution, we then compute a false discovery rate (fdr), which
is defined as the null/actual density. The odds of being problematic are then defined
as 1-fdr. Following Ridgeway and MacDonald (2009), we flag officers who have
false discovery rates of less than 0.5. These are the officers who appear to be using
force at a substantially higher rate than their statistical benchmark.

We note that our setting has a significant advantage over most settings in which
researchers attempt to identify the impact of individual agents. This includes
Ridgeway and MacDonald (2009), though it also includes research in other contexts
such as teacher quality (Chetty, Friedman, and Rockoff 2014). This is because we
examine two settings in which there is an institutional arrangement that assigns
officers to situations in a conditionally random way, which eliminates the primary
source of bias in estimating individual effects. Additionally, we note that the method
outlined here, combined with a dispatch system that removes discretion such as
those used in our two cities, could be used by nearly any large city to provide a
straightforward way of assessing individual officers.

Results are shown for the full set of officers (Black and White) in Figure 5. We
estimate that of the 748 officers who were dispatched to at least 500 calls, 75 (or
10.0 percent) were sufficiently far out in the tail as to be identified as “interesting”
using the Efron (2004) method (i.e., as having a false discovery rate of less than
0.5), as implemented by Ridgeway and MacDonald (2009). All of these officers
were in the right tail of the distribution, suggesting that they used force more often
than one might expect even given the number of officers being tested. Of those
75 officers, 60 are White (composing 13 percent of the 474 White officers), and
15 were Black (composing 5 percent of the 274 Black officers). In addition, we
can also perform the same exercise for White and Black officers separately, in both
White and Black neighborhoods. These results are shown in panels B through E of
. Of particular interest is the analysis in Black neighborhoods, where we flag
14 percent of White officers (67 out of 474) and only 4 percent of Black officers (11
out of 274) as using too much force relative to the null distribution. We note that this
is a much higher fraction of total officers than in Ridgeway and MacDonald (2009),
who flagged only 15 of 2,756 New York City officers (0.5 percent) for stopping too
many (13) or too few (2) non-White pedestrians. Finally, we note that this procedure

21'We do so using central matching (the null distribution) and a local polynomial (the actual density), as imple-
mented by the command locfdr in R.



852 THE AMERICAN ECONOMIC REVIEW MARCH 2022

Panel A. Officers effects

o
@

ITTITITTITITTTS 1

n 2
_g 40+ :':= 0.8
E) 304 ='-= 0.6 === Number of officers
° ) o wwunms Null density estimate
g 201 ' —=-= 04P Density es::mate
% 10 !l’ 0.2 e False discovery rate
z 04 - Iﬁ:!!i"i'vu — U 0

~0.00 0 0001 0002  0.003

Constant
75/748 officers have an FDR <0.5

Panel B. White officers in Black neighborhoods Panel C. White officers in White neighborhoods
o 60 :_,........... i, 1 o 60 -5......... ""E: 1
8 |f o8 8 0.8
5 4073 06m 040 H 06T
k) g k) H H %
3 20{* 047 5 £ 04
S 0.2 € = E 0.2
= =
Z of= o % of_ et 2%

—0.0005 0 0.0005 0.001 0.0015 0.002 —0.001 0 0.001 0.002

Constant Constant
White officers in Black neighborhoods White officers in White neighborhoods
67/474 officers have an FDR <0.5 54/470 officers have an FDR <0.5

Panel D. Black officers in Black neighborhoods Panel E. Black officers in White neighborhoods
® 40 1 o 50
84 08 840
E 0.6 :CE 30
o 20 o
o) 0438 F20
g10 €
2 0.2 2 10

O . ' - A : 2 O 0 O ' - B ~

—0.001 —0.0005 O 0.0005 0.001 0.0015 —0.0005 0 0.0005 0.001

Constant Constant
Black officers in Black neighborhoods Black officers in White neighborhoods
11/274 officers have an FDR <0.5 35/274 officers have an FDR <0.5

FIGURE 5. FALSE DISCOVERY RATE INDIVIDUAL OFFICERS

Notes: Each figure plots a histogram of the officers effects in Figure 4 and the null density estimate used to calcu-
late false discovery rates (FDR). Local false discovery rates were calculated following Efron (2004), and the locfdr
package.

flags roughly equal proportions of Black and White officers in the right tail of the
use of force distribution in White neighborhoods, at 9 and 11 percent, respectively.

In summary, our analyses of individual officer effects in Figures 4 and 5 provide
two main results. First, Figure 4 shows that the increased propensity of White offi-
cers to use force and to scale up use of force as they go to Black neighborhoods is
due to increased use of force by a sizable fraction of White officers, rather than a
handful. Similarly, Figure 5 indicates that consistent with that finding, implement-
ing an approach to flag “interesting” officers in the tails of the distribution results in
the identification of roughly 10 percent of total officers, who are disproportionately
White. This is driven largely by a relatively high share of White officers (14 percent)
in the far right tail of the use of force distribution in Black neighborhoods.
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TABLE 5—SECOND CITY THE EFFECT OF OFFICER RACE AND DIFFERENT-RACE OFFICERS

Difference-in-differences

Officer race Different race officer
(1) 2 (3) 4) (5) (6)
Panel A. Use of force
White officer 0.0000774 0.0000730 —0.000682  —0.000572
(0.0000831)  (0.0000783) (0.000313)  (0.000313)
Proportion minority —0.000761  —0.000562
civilian (0.000656) (0.000784)
White officer 0.000912 0.000775 0.000925 0.000716
X proportion minority civilians (0.000380)  (0.000385) (0.000386)  (0.000392)
Observations 938,562 938,562 938,562 938,562 938,562 938,562
Outcome mean 0.000940 0.000940 0.000940 0.000940 0.000940 0.000940
Beat fixed effects Yes — Yes — Yes —
Beat-year-month, — Yes — Yes — Yes
beat-shift fixed effects
Call controls — Yes — Yes — Yes
Officer fixed effects — — — — Yes Yes

Notes: This table shows the effect of officer race (columns 1-4) and different-race officers (columns 5 and 6) on
use of force. Even columns add controls for latitude, longitude, per capita income, unemployment, and proportion
with less than a high school degree, as well as fixed effects for the day of the week, hour dispatched, call descrip-
tion, call source, multi-agency, officer years of experience, officer gender, and officer home beat, as proxied by the
beat to which the officer responded to the most calls. Standard errors clustered at the officer level are reported in
parentheses.

D. Results from the Second City: Whites and Hispanics

In addition to studying the effects of police officer race in a city in which citizens
and officers are mostly White or Black, we also study it in the context of a second
city composed primarily of Whites and Hispanics. shows the distribution
of calls across neighborhoods of differing race. As shown there, the vast majority
of 911 calls in this city originate from neighborhoods in which at least half of the
population is Hispanic. However, within those neighborhoods, minority (i.e., mostly
Hispanic) and White officers are dispatched to neighborhoods that range from 50 to
100 percent Hispanic.

The correlation between call characteristics and officer race are shown in online
Appendix Table A9, which follows the form of Table 2. Panel A shows uncondi-
tional correlations, while panels B and C include beat and beat-by-time fixed effects
respectively. Estimates in panel A suggest there is more nonrandom sorting of offi-
cers in this city across police beats compared to the first city: 6 of the 12 estimates in
panel A are significant at the 10 percent level, and 5 are significant at the 1 percent
level. However, panels B and C show that once we condition on beat fixed effects, or
beat-by-time fixed effects, there is little correlation between officer race and neigh-
borhood and call characteristics. In each panel, only 2 of the 12 coefficients are
significant at the 10 percent level, 1 at the 5 percent level, and 1 at the 1 percent
level. Moreover, even the largest and most significant coefficients are of small eco-
nomic significance. For example, the coefficient of 0.000494 in column 5 of panel B
suggests that White officers are dispatched to neighborhoods where the unemploy-
ment rate is 0.05 percentage points higher. Collectively, results in online Appendix
Table A9 indicate that while including beat or beat-by-time fixed effects may not be
so necessary in the first city, it appears necessary in the second city. Indeed, given
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FIGURE 6. SECOND CITY DISTRIBUTION OF 911 CALLS ACROSS CENSUS BLOCK GROUPS

Notes: These figures report the distribution of proportion minority civilians for calls for service. Each histogram
uses 0.01 size bins. Panels B and C report the histograms for calls where only minority or White officers are dis-
patched, respectively. Ninety-seven percent of minority officers are Hispanic. Ninety-six percent of minority civil-
ians are Hispanic.

the dispatch protocol in the second city, we would expect that controlling for only
beat fixed effects would be sufficient in the absence of systematic sorting of officers
by race within beat over different time periods within neighborhoods of the same
racial composition, and beat-by-time fixed effects should be sufficient under any
such nonrandom sorting.

We also graph predicted use of force against the proportion of minorities in the
census block group. Specifically, we regress residual use of force (after removing
beat-by-time fixed effects) on every call characteristic that we observe, except for the
race of the officer dispatched. Results in indicate that White and Hispanic
officers were dispatched to calls that had a similar underlying level of danger. This
provides evidence that the variation in officer race across calls is as good as random,
consistent with the identifying assumption.
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Notes: Here we predict probability of use of force using all observable call characteristics for each call for ser-
vice. Specifically, we predict (after removing beat-year-month and beat-shift) using proportion minority civilians,
call priority, latitude, longitude, per capital income, unemployment, and proportion with less than a high school
degree; as well as fixed effects for day of the week, call hour, call description, officer’s home beat, and call source.
Observations are grouped so that each point includes an equal number of calls. The fitted line is a linear fit across all
predicted use of force rates. Ninety-seven percent of minority officers are Hispanic. Ninety-six percent of minority
civilians are Hispanic.

shows actual use of force by officer race, though we note it must be inter-
preted with caution given the nonrandom sorting that is clear from online Appendix
Table A9. Two main findings are evident in Figure 8. The first is that White and
Hispanic officers do not seem to differ in their overall propensity to use force. This
contrasts with Figure 3, which showed that White officers were much more likely to
use force than Black officers. The second is that as officers are dispatched to more
minority /Hispanic neighborhoods, White officers seem to increase their use of force
more than Hispanic officers.

Table 5 shows estimates from specifications that control for beat fixed effects
(odd columns) or beat-by-time and call characteristics (even columns).?” Estimates
in columns 1 and 2 indicate White officers use force at roughly the same rate as
Hispanic officers. Both coefficients are insignificant, and are economically small
in magnitude at 7.6 to 8.2 percent of the mean. However, columns 3 and 4 indicate
this overall similarity in use of force disguises the fact that White officers are more
likely to use force in Hispanic neighborhoods than White ones. Both estimates are
significant at the 5 percent level and indicate White officers are using roughly twice
the average amount of force in Hispanic neighborhoods. This previews our main
difference-in-difference estimates in columns 5 and 6, which as in Table 3 each

22We do not report bootstrapped standard errors here because we cannot do so while weighting each call by
the inverse of the number of officers. However, we note that the unweighted results corresponding to Table 5,
clustered standard errors are nearly identical to the block bootstrapped standard errors. Specifically, across specifi-
cations corresponding to columns 1-6 of Table 5, clustered (bootstrapped) standard errors are 0.000214 (0.000212)
and 0.000166 (0.000165) for the indicator on White officer in columns 1 and 2 and are 0.00103 (0.00103),
0.000901(0.000917), 0.00107 (0.00108), and 0.000918 (0.000931) for the interaction term in columns 3-6,
respectively.
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FIGURE 8. SECOND CITY ACTUAL USE OF FORCE FOR MINORITY AND WHITE OFFICERS

Notes: Here we plot the average use of force for ten bins in panel A. The fitted line is a linear fit across all use of
force rates. Observations are grouped so that each point includes an equal number of calls. Ninety-seven percent of
minority officers are Hispanic. Ninety-six percent of minority civilians are Hispanic.

control for individual officer fixed effects. Estimates indicate that White officers
scale up use of force at a rate that is 76 percent (column 6) to 98 percent (column 5)
of the mean rate of use of force. Only the latter is significant at the 5 percent level,
though both estimates are significant at the 10 percent level.”

Online Appendix Table A10 shows the robustness of the estimates in Table 5
to estimation using logit and to the inclusion of interactions. The format of online
Appendix Table A10 follows that of Table 4 for the first city. Results from logit
estimation of the individual fixed effects specification shown in column 6 suggests
an effect of similar magnitude (odds ratio = 1.68), albeit one that is not statistically
significant. The estimate in column 7 shows that estimated difference-in-difference
effect is similar when we include interactions between call characteristics and offi-
cer race and other officer characteristics and civilian race. The estimate is 0.00858
and is significant at the 5 percent level, which is similar to the corresponding esti-
mate in Table 5 of 0.000925.

In summary, our analysis of the second city that is populated primarily by
Hispanics and Whites yields two findings. First, White and Hispanic officers use
force at similar overall rates. Second, that overall similarity in the use of force dis-
guises the fact that force is disproportionately used in different-race neighborhoods.
Results suggest that the rate at which White officers use force increases by more
as those officers are dispatched to more Hispanic neighborhoods, compared to
Hispanic officers. As a result, we estimate that minority citizens are 75—100 percent
as likely to experience use of force when interacting with a White officer, compared
to if White officers were to scale up use of force similarly to Hispanic officers.

23Two-sided randomization p-values for the interactions in columns 3-6 are 0.011, 0.04, 0.014, and 0.063,
respectively.
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IV. Discussion and Conclusion

In this paper, we examine whether officer and civilian race matter when it comes
to police use of force. We do so by exploiting as-good-as-random variation in the
race of officers dispatched to more than two million 911 calls in two different cit-
ies. In doing so, we answer two questions: Do White officers use force more often
than minority officers in otherwise similar situations? And do White officers scale
up their use of force more than minority officers as they go from White to minority
neighborhoods?

Results provide strong evidence that race matters. We show that White officers
use force 60 percent more than Black officers when responding to similar calls. This
increased force is driven primarily by the use of additional force in Black neighbor-
hoods. Difference-in-difference estimates indicate White officers scale up use of
force 55 percent more than Black officers as they go from White to Black neighbor-
hoods. Results for use of force with a gun are even more striking. While White and
Black officers fire their guns at similar rates in White neighborhoods, White officers
are five times more likely than Black officers to use force in Black neighborhoods.
Results from a second city shows even larger differences in how White and Hispanic
officers scale up force across neighborhoods. Difference-in-difference estimates
indicate that officers are 75-100 percent as likely to use force in different-race
neighborhoods.

We also perform an analysis of individual officers in the first city. The primary
advantage of doing so in this setting is we are able to overcome the problem of
selection, which is the major impediment to correctly identifying officers in the tail
of any distribution. Our analysis flags 13 percent of White officers but only 5 percent
of Black officers as being in the right tail of the use of force distribution. Similarly,
we flag 14 percent of White officers and 4 percent of Black officers as being in the
right tail of the distribution in Black neighborhoods. We also show that the average
racial differences in use of force are driven by a sizable proportion of officers. We
would need to drop 32 percent of White officers to eliminate the overall difference
in use of force between Black and White officers, and 31 percent of White officers
to eliminate the difference-in-difference estimate.

We note that our findings on officer-involved shootings contrasts significantly
with previous work by Fryer (2019) and Weisburst (2019), who find Black civilians
are no more likely to experience use of force with a gun. There are several expla-
nations for the difference. The first is that the populations and contexts studied are
different. In particular, as shown in Figure 4, our findings on force with a gun are
driven by police behavior in the predominantly Black neighborhoods of the city,
where a disproportionate amount of crime occurs and 911 calls originate. In addi-
tion, the city itself has a homicide rate that ranks in the top 20 nationwide among
large cities, a set that does not include any of the cities studied by this previous
work. This suggests that just as effects are not evident in many of the neighborhoods
shown in Figure 4, effects may also not be present in the Black neighborhoods found
in less dangerous cities.

Alternatively, the difference in findings could be due to differences in research
design. For example, Fryer imposes the benchmarking assumption that encounters
that ended in certain types of arrest or nonlethal force were a good approximation of
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interactions that could have ended in use of force with a gun, but did not. However,
if officers are more likely to escalate a situation with a Black civilian versus an oth-
erwise similar White one, or if the officer is more likely to arrest a Black civilian
than an otherwise similar White civilian, that benchmarking assumption would lead
to understated effects. The same would be true in our research design: if White offi-
cers are more likely than Black officers to arrest an otherwise similar civilian, then
conditioning on arrest would necessarily attenuate the effect we document. Finally,
it is also possible that Fryer (2019)’s selection-on-observables approach could
understate the impact of race compared to the difference-in-difference approach
used here, perhaps because the context of the encounter is described in the arrest
report after force is used.

For these reasons, in addition to providing credible evidence on the extent to
which race matters in police use of force in two cities, we believe an important
contribution of our study is to provide a clear road map for how to answer that
question in other cities without imposing selection-on-observables or benchmarking
assumptions. While the 911 call dispatch system in some cities may not be suitable
for an analysis like this, others certainly are, and nearly every system could be if
policymakers desired. In those cases, the only roadblock to documenting the impact
of race on force in this way is the political will to provide access to the necessary
data and perform the analysis. Similarly, the approach used here can also be used to
track the performance of individual officers without resorting to matching and other
selection-on-observables-based techniques to address the problem of selection.

Overall, our findings indicate that race is an important determinant of use of force.
While it is difficult to know if these findings extend beyond the two major cities stud-
ied here, we note that in both cities White officers scale up force more than minority
officers do as they go to minority neighborhoods, and by similar amounts (55 versus
75-100 percent). That is especially striking given the cities differ along many dimen-
sions, not least of which is the racial composition of the cities. The differences in use
of force by race matter significantly. Results in both cities suggest that a reallocation
of White and minority officers to calls from same-race neighborhoods would reduce
overall use of force and officer-involved shootings. Our model estimates that a
reshuffling of officers across calls by race in the first city would reduce overall force
and officer-involved shootings by 32 and 72 percent in neighborhoods that are over
75 percent Black, respectively, and by 6 percent and 28 percent overall. This reas-
signment would also reduce the overall racial gap in police use of force per capita by
68 percent, and completely eliminate the racial gap in officer-involved shootings.*

Moreover, these findings corroborate the distrust of police among minorities in
the United States. The central findings raise two important issues. The first is that
we find evidence that the major city we study seems to attract White candidates
for the police force who have a much higher propensity to use force than Black

24Source: We estimate a model using all covariates, including officer race and the interaction between officer
race and proportion Black, to predict use of force given the current assignment of officers. We then predict use of
force if we were to assign Black officers to the same number of calls, starting with calls in the most Black neighbor-
hoods. Under this (admittedly extreme) reshuffling, Black officers are only dispatched to calls in neighborhoods that
are at least 82 percent Black, and White officers to calls that are less than 82 percent Black. The racial gap in use of
force is defined as the number of incidents per 100,000 population in neighborhoods that are over 75 percent Black
minus the number per 100,000 population in neighborhoods that are less than 25 percent Black.
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candidates. The second is that while use of force rates in Black neighborhoods are
usually higher than in White neighborhoods, it is hard to rule out the possibility
that more force was merited. The central finding of this paper raises the important
question: If calls in minority neighborhoods were that much more dangerous than
calls in White neighborhoods, why don’t minority officers increase their use of force
as much as White officers do? Our findings are inconsistent with the view that race
is not a factor in use of force, or that only a handful of officers drive racial effects.
Rather, we believe the only reasonable interpretation is that race matters in a system-
atic way with respect to police use of force.
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