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ABSTRACT
Researchers are working to identify appropriate benchmarks for
exploring racial bias in the officer-involved shooting (OIS) context.
Two recent studies benchmarked OIS against incidents in which
officers drew weapons but did not shoot. A problem is that the
decision to draw a weapon may itself be subject to bias. Using
2017 use-of-force data from the Dallas Police Department, we
modeled officers’ decisions to draw their weapons as a function
of suspect race and other suspect, officer, and incident character-
istics. We benchmarked by limiting analyses to arrest and active
aggression cases, thereby excluding interactions in which it was
less likely suspects would have had weapons drawn against them.
The key finding was that black suspects were no more or less
likely to have weapons drawn against them than other suspects.
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Introduction

Police use of lethal force has long been of interest to researchers. Early studies
explored the incidence of and trends in police shootings, the demographic characteris-
tics of the parties involved, and the events and circumstances leading up to each
shooting (e.g., Fyfe, 1982; Geller and Karales, 1981; Milton, Halleck, Lardner, and
Albrecht, 1977). More recently, in the wake of several high-profile shootings of
unarmed minority suspects by white police officers, researchers have explored whether
implicit (or even explicit) bias influences officer-involved shooting (OIS) decisions (e.g.,
James, James, and Vila, 2016; Klinger, Rosenfeld, Isom, and Deckard, 2016; Nix,
Campbell, Byers, and Alpert, 2017; Tregle, Nix, and Alpert, 2019). This latest line of
research has made important contributions, but many questions remain unanswered.

One important unanswered question is, what explains apparent differences
between macro- and micro-level studies of police shooting decisions? For example, a
county-level study by Ross (2015) found that, per unit population, unarmed black sus-
pects were 3.5 times more likely to be shot by police than unarmed white suspects. In
contrast, a subsequent incident-level study by Fryer (2019) found that, per unit
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encounter, black civilians were less likely than whites to be shot. Indeed, several other
incident- and officer-level studies have found that blacks are less likely to be shot rela-
tive to those in other racial/ethnic groups (e.g., Worrall, Bishopp, Zinser, Wheeler, and
Phillips, 2018; Wheeler, Phillips, Worrall, and Bishopp, 2018). Macro-level studies (e.g.,
Klinger et al., 2016; Legewie and Fagan, 2016) tend to find no such relationships, or at
least much weaker ones.

A nascent area of research has sought to unpack these seemingly contradictory,
even paradoxical relationships. For example, Ross, Winterhalder, and McElreath (2018)
developed a model to show that “reversed” racial disparities in recent work can be
explained when accounting for “… consistent and systemic biases against black indi-
viduals” (p. 61) that occur well before force encounters. In other words, “… even if
police do not show racial bias in the use of lethal force conditional on encounter,
racial disparities in encounters themselves will still produce racial disparities in the
population-level rates of the use of lethal force” (p. 69). More simply, there is hetero-
geneity in the rates at which various individuals come into contact with police. A
problem is that researchers have not yet reached agreement on how best to accom-
modate this heterogeneity. Indeed, only recently have they even raised the issue in
the OIS context (see, e.g., Cesario, Johnson, and Terrill, 2019; Johnson, Tress, Burkel,
Taylor, and Cesario, 2019; Tregle et al., 2019).

The fundamental problem is benchmarking.1 If we are to fully understand whether
certain classes of persons are shot by police more often than others (or have force
used against them more often), then we must know who is at risk of being shot and,
importantly, who is not. The media are quick to point out, for example, that black citi-
zens are disproportionately represented in OIS statistics relative to their numbers in
the population (e.g., Swaine and McCarthy, 2017), yet it is well-known that not every-
one has the same likelihood of coming into contact with the police. Prior research
reveals that blacks are more likely than whites to be stopped (e.g., Smith, Rojek,
Petrocelli, and Withrow, 2017) and arrested (Kochel, Wilson, and Mastrofski, 2011). As
such, their risk of being involved in OIS is generally inflated. This has prompted
researchers to search for better benchmarks to use in addressing the question of racial
bias in officer-involved shootings.

Recent studies have used national OIS data to compare different benchmarks
against one another (e.g., Cesario et al., 2019; Johnson et al., 2019; Tregle et al., 2019).
Sample benchmarks used include population numbers, police-initiated contacts, traffic
stops, pedestrian stops, arrests of various types, and even crime statistics. Each tells a
different story. Benchmarking with arrests suggests much less racial disparity than
benchmarking with Census data (e.g., Tregle et al., 209, p. 24). Similarly, when substi-
tuting population proportions with crime rates, anti-black disparities disappear
(Cesario et al., 2019). These findings are also echoed in studies with benchmarks
involving violence directed toward police (Shjarback and Nix, 2020). In contrast, trad-
itional benchmarks drawn from Census data tend to suggest substantial racial
disparities.

1Most scholarly attention to the issue has unfolded in the racial profiling literature (see, e.g., Alpert, Smith, and
Dunham, 2004; Smith, Tillyer, Lloyd, and Petrocelli, 2019).
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Recent OIS benchmarking work is interesting, timely, and helpful. It is mostly
ignored, however, in incident-level OIS research—with two exceptions. The authors of
two recent studies (Wheeler et al., 2018; Worrall et al., 2018) invoked a creative bench-
marking approach by using shoot/don’t shoot cases to explore bias in OIS incidents.
Their approach excluded from the analyses interactions in which it was improbable
someone would be shot given that officers never drew their weapons against them.
The authors found that blacks were much less likely to be shot than whites, which
contradicts the popular bias narrative perpetuated in the media—and also some
recent findings in aggregate research, such as Ross (2015). As Tregle et al. (2019, p.
27) note, however, agency policies vary greatly from one to the next in terms of rules
for officers drawing their weapons against suspects, making it unlikely this approach
could work as a sort of uniform benchmark across a representative sample of police
departments.

It is also possible that officers’ decisions to draw their weapons may themselves be
biased. This begs an important research question: Are police officers more or less likely
to draw their weapons against minority suspects? The present study seeks to answer
this question with 2017 use-of-force (UoF) data from the Dallas Police Department
(DPD). DPD policy requires officers to report when they draw their weapons as part of
UoF documentation procedures. It is thus possible to model police weapon draws in
the same way shoot/don’t shoot was modeled in the work of Wheeler et al. (2018)
and Worrall et al. (2018). We begin with a model that does just this, then we estimate
a series of secondary models limited to arrest cases and cases in which suspects acted
aggressively2 in an effort to limit interactions to those during which there would be
an enhanced probability of suspects having weapons drawn against them.

Prior research

Deadly force and the question of bias

Decades of research reports on deadly force, also known as officer-involved shootings
(OIS). As far back as 1963, Robin (1963) examined 32 police shootings in Philadelphia
and found that victims were, on average, 27 years old and disproportionately African
American. Additionally, most of the shootings occurred at night and outside, and most
involved resistant suspects. In a later Chicago-based study, Geller and Karales (1981)
reported that over 50 percent of shootings occurred because the suspect used or
threatened to use a weapon (see also Milton et al., 1977). The authors also found that
80 percent of those shot were minorities, which was echoed in Fyfe’s (1982) study. In
contrast, though, Fyfe (1982) found that racial discrepancies were most prominent in
“elective shootings of nonassaultive, unarmed people” (p. 721).

Most recently, research has incorporated the concept of implicit bias into OIS stud-
ies. Defined as “discriminatory biases based on implicit attitudes or implicit stereo-
types” (Greenwald and Krieger, 2006, p. 951), implicit biases are subconscious aspects
of perception, interpretation, and judgment that occur during the decision-making
process. Applying this to police shootings, implicit bias manifests when officers

2There were advantages and disadvantages to each approach. We discuss them in the Results section.
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subconsciously let preconceived ideas about certain individuals influence their deci-
sions to use deadly force. And to the extent implicit bias exists in this context, subcon-
scious influences can happen very quickly and imperceptibly, as shooting decisions
are sometime made in terms of milliseconds (James, Vila, and Klinger, 2014; c.f. Fyfe,
1997). Implicit bias is thus problematic for two reasons. First, officers do not know it is
occurring, and second, they have no time to counter it.

Whether implicit bias actually factors into shooting decisions, race is a central issue
in officer-involved shootings, particularly in media accounts.3 A number of minority
communities also believe that bias dominates all aspects of criminal justice, not just
shootings (e.g., Weitzer and Tuch, 2005). Certain data support the idea that minorities
are shot much more often than whites relative to their representation in the popula-
tion at large. In response to these concerns, researchers have recently sought to deter-
mine whether race is an objective determinate of OIS. Worrall et al. (2018) organized
this research into five categories: “(1) aggregate-level research concerned with explain-
ing the incidence of police shootings in specific geographic areas; (2) comparisons of
cases involving different offense types; (3) shooting studies with non-shooting out-
comes, such as whether the suspect was armed; (4) simulation studies; and (5) shoot/
don’t shoot studies involving real-world samples” (p. 1176). We use their classification
scheme to summarize recent research in this area.

Aggregate research
Aggregate-, or macro-level OIS research has itself fallen into three categories. At the
national level, a flurry of recent studies has sought to determine whether blacks are
shot disproportionately relative to whites. Cesario et al. (2019) benchmarked police
shootings with a variety of crime statistics and found “… in nearly every case, [w]hites
were either more likely to be fatally shot by police or police showed no significant dis-
parity in either direction” (p. 588). When fatal shootings were benchmarked against
crime rate estimates, they found “no systematic evidence of anti-Black disparities in
fatal shootings, fatal shootings of unarmed citizens, or fatal shootings involving mis-
identification of harmless objects” (p. 586). They concluded that the anti-Black dispar-
ities seen at the per capita level are likely due to different rates of exposure to the
police (as indexed by crime rates). Similar findings emerged from Tregle et al. (2019);
when benchmarked against population proportions, the odds of black citizens being
shot by police were nearly three times that for white, but when arrests, particularly
arrests for weapons offenses, served as the benchmark, blacks were around two-thirds
as likely as whites to be shot (see also Shjarback and Nix, 2020).4

3The Reverend Jessie Jackson called the Baton Rouge shooting of Alton Sterling “a legal lynching.” (http://www.
huffingtonpost.com/entry/alton-sterling-jesse-jackson-legal-lynching_us_577d126be4b0a629c1ab56c6). Another story
in the Huffington Post characterized one OIS as an “extrajudicial” execution (http://www.huffingtonpost.com/justin_
cohen/advice-for-white-folks-in_b_10861488.html).
4A reviewer raised the concern that Cesario et al. (2019) and Tregle et al. (2019) fail to address the shooting of
unarmed people by the police, as there is no reason to assume they are violent criminals.” In the reviewer’s words,
“[t]he excessive killing of unarmed non-aggressing black people is not justified on the basis of the average crime
rate.” We do not disagree with this point entirely, but it is fair to say “excessive” is open to interpretation because
while, according to the work of Cesario et al. (2019), 40 unarmed blacks were killed in 2015 and 2016, 62 unarmed
whites were also killed during the same period. The crime statistics used in Cesario et al. (2019) and Tregle et al.
(2019) are proxies for enhanced exposure and they are obviously imperfect. The Shjarback and Nix (2020) study is
something of an improvement given its benchmarking with violence against officers.

4 J. L. WORRALL ET AL.
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Another line of aggregate research looks at counties. Since there is variability in
officer-involved shootings at this level, it is possible to model that variability with
demographic data. In one of the first studies of this kind, Ross (2015) used county-
level data to predict the relative risk of being shot by the police. He found evidence
of significant bias in the killing of unarmed black Americans. Specifically, “the probabil-
ity of being black, unarmed, and shot by the police is about 3.49 times the probability
of being white, unarmed, and shot by the police” (p. 6).

Still other researchers have drilled down to the Census block level. For example,
Klinger et al. (2016) modeled St. Louis police shootings using Census block group
data. Key variables in their study included firearm violence, the percent black, median
household income, percent owner-occupied houses, percent college graduates, and a
spatial lag. Firearm violence was the most significant predictor of IOS. As for race, it
“…does matter but only insofar as it increases the level of firearm violence and, even
then, only to a point” (p. 212).

In a working paper, Legewie and Fagan (2016) emulated the work of Klinger et al.
with Census designated places. They regressed 3,833 incidents of officer-involved shoot-
ings on various measures of group threat (proportion black, proportion black on city
council, the white unemployment rate, and the black-on-white homicide rate) and minor-
ity representation in police departments. Results revealed that “black-on-white homicide
rate is a significant predictor of officer-involved killings” (p. 32). They also found, how-
ever, that minority representation in the police department reduces OIS potential.

Case comparisons
Fryer (2019) studied officer-involved shootings from Houston between 2000 and 2015,
yielding a total of 1,332 incidents. In one of his analyses, shooting cases were compared
to serious arrest cases (which presumably could have ended in shootings). In another set
of analyses, shooting cases were compared to TASER cases. The outcomes were dicho-
tomized for analysis (shoot vs. arrest; shoot vs. TASER). Various suspect, officer, and
encounter characteristics were then used in logistic regressions. Fryer found “…no racial
differences in either the raw data or when contextual factors are taken into account” (p.
1210).5 As of this writing, his work is the only study to invoke case comparisons.

Non-shooting outcomes
In a creative study, Nix et al. (2017) regressed two non-shooting variables on suspect
race and other factors: (1) whether the suspect was not attacking the officer(s) or
other civilians just before being shot and (2) whether the civilian was unarmed when
fatally shot. In the first set of analyses, Nix et al. found that “other race” was signifi-
cant, but “black” was not: “[C]ivilians from other racial/ethnic groups were significantly
more likely than whites to have been in the non-attack group” (pp. 324-325). In the
second set of analyses, they found that “black civilians were significantly more likely
than white civilians to have been unarmed when they were shot and killed by the
police” (p. 325). “Other race” was not significant in those analyses.

5A reviewer correctly pointed out that if there is racial bias not just in killing unarmed black people but also
“tasing” black people, then the denominator would be inflated, giving a false impression of anti-white bias.
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More recently, Johnson et al. (2019) avoided the benchmarking issue by attempting
to predict the race of the person shot (see also Streeter, 2019). With civilian race as
the outcome, they conducted a multinomial regression with various officer, civilian,
and county characteristics as predictors. When county-level predictors were included
in their models, “[b]lack officers were not more likely to fatally shoot [b]lack civilians”
(p. 15879). Their approach, while interesting, changes the research question though
and cannot reveal whether there is actual bias in decisions to shoot. Knox and
Mummolo (2020) offer a critique of this work, and Knox, Lowe, and Mummolo (2019)
extend a similar critique into the police investigation context. Nevertheless, it is an
interesting contribution that clearly adds to the discussion in this area.

Simulation studies
A number of researchers have studied racial bias in laboratory settings. Early studies
found that both police and non-police subjects are quicker to press a “shoot” button
for black suspects relative to white suspects (e.g., Correll and Keesee, 2009; Correll,
Park, Judd, and Wittenbrink, 2002, 2007; Correll, Park, Judd, Wittenbrink, Sadler, and
Keesee, 2007; Sadler, Correll, Park, and Judd, 2012). There is evidence, however, that
such tendencies decline over repeated trials (e.g., Plant and Peruche, 2005; Plant,
Peruche, and Butz, 2005).

More recently, researchers have used state-of-the-art police training simulators to fur-
ther explore the bias issue (James, Vila, and Daratha, 2013; James, Vila, and Klinger,
2014). This advance is timely, as Bennell and Jones (2005) argued that simulation train-
ing is capable of teaching officers’ skills they may not be able to practice. Similarly,
researchers have found that simulation training causes various physiological responses
(e.g., elevated pulse and blood pressure) even though there is no real threat to the par-
ticipants (e.g., Brisinda, Venuti, Cataldi, Efremov, Intorno, and Fenici, 2015; Brisinda,
Fioravanti, Sorbo, Venuti, and Fenici, 2015; Johnson, Stone, Miranda, Vila, James, James,
Rubio, and Berka, 2014; Winser, Hinson, James, Vila, Whitney, and Van Dongen, 2014).

Advanced simulation work by James et al. (2013, 2014) has found that police and
non-police participants are slower to shoot armed black suspects than armed white sus-
pects. More recently, James et al. (2016) exposed 80 officers to a total of 1,517 different
scenarios. The outcomes they were most interested in were reaction time and whether
an unarmed suspect was shot. Suspect race was the key predictor. Interestingly, officers
took longer to shoot armed black suspects than armed white suspects. Their work was
not immune from criticism. For example, Roussell et al. (2019) asserted that
“… accepting such findings as indicators of lived experience may have dangerous con-
sequences for police officers and the communities they police” (pp. 6-7).

Real-world shoot/don’t shoot studies
Researchers have more recently examined actual shoot/don’t shoot outcomes in a var-
iety of contexts. Using data from the NYPD, Ridgeway (2016) paired shooting and
non-shooting officers from the same scenes. Predictors included rank, years in the
department, recruitment age, race, gender, education, and various performance indica-
tors. He found that “black officers had more than three times greater odds of shooting
than white officers” (p. 5). A key limitation with Ridgeway’s study is that all the
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incidents ended in shootings. In other words, he did not compare shooting cases to
cases in which the suspect was not shot.

In response to this and other limitations in OIS research, Worrall et al. (2018) com-
pared OIS cases with similar cases in which a weapon was drawn but not fired. The
study was conducted at the officer-level. Wheeler et al. (2018) conducted a similar
study at the incident level, and also incorporated Census block demographic controls
to address some of the concerns expressed by Ross et al. (2018). Both studies found
that black suspects were much less likely to be shot than those in other racial/ethnic
categories. In Worrall et al. (2018), blacks were about one-third as likely to be shot as
suspects of other races and ethnicities. Wheeler et al. (2018) found that black suspects
were approximately half as likely to be shot as white suspects (p. 61, Table 5). Both
studies challenged the dominant implicit bias narrative, but it is possible at least one
of the studies fell victim to concerns raised by Ross et al. (2018).

The novelty of the shoot/don’t shoot approach notwithstanding, Wheeler et al.
(2018) and Worrall et al. (2018) also adopted a unique benchmarking strategy. Indeed,
their studies were perhaps the first to attempt benchmarking at the incident level. As
mentioned earlier, the approach excluded cases in which it was unlikely someone
would be shot because officers did not draw their weapons against them.
Nevertheless, the approach was imperfect because it did not discern whether there is
racial bias in officers’ decisions to draw their weapons in the first place.

Current study

Despite the attention they receive, officer-involved shootings are still exceptionally rare.
And as Ross et al. (2018) explain, this rarity makes statistical estimates particularly suscep-
tible to error. Far more common are instances in which officers draw their weapons but
do not fire. For example, Worrall et al. (2018) analyzed data from a police department that
had just over 100 officer-involved shootings in a six-year period compared to 1,700
“weapon draws” in a shorter four-year period. Adding to this, prior research reveals that
most officers do not use deadly force even when it is apparently justified (Pinizzotto, Davis,
Bohrer, and Infanti, 2012). The study of non-shooting incidents, then, could help overcome
problems in previous research, or at least improve the sampling of cases with which to
examine the issue of implicit and explicit bias in police force decisions.

Our study seeks to add to past OIS and use-of-force research by modeling officers’
decisions to draw their weapons as a function of suspect race and other suspect, offi-
cer, and incident characteristics. This approach is novel insofar as officers’ decisions to
shoot could be a function of their (potentially biased) decisions to draw their weapons
in the first instance. Officer-involved shootings, and by extension applications of less-
lethal force, cannot be viewed in isolation. It is necessary to move backward in time
and contemplate the contingent and evolving nature of police use of force decision-
making (Terrill, 2001).

Methods

We collected all use-of-force (UoF) data from the Dallas Police Department during
2017, yielding a sample size of 2,150 incidents. DPD policy states, in part, “Officers
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may draw or display firearms when there is a threat or reasonable belief that there is
a threat to life or they have a reasonable fear for their own safety and/or the safety of
others.”6 For weapon draw cases, we limited our analyses strictly to those instances in
which officers drew their service weapons.7

As reported in Table 1 below, there were 389 weapon draws during 2017 compared
to 1,761 other force incidents. Other types of force included joint locks, physical
restraint, TASER display/deployment, take-downs, and strikes with hands, feet, or
impact weapon (e.g., ASP baton).

Variables and coding

The main dependent variable in our analyses was weapon drawn/other force.
“Weapon drawn” cases were coded with a 1 and “other force” cases were coded with
a 0. The key predictor in our analyses was suspect race/ethnicity (black ¼ 1; other ¼
0).8 Suspect gender was coded with a 1 for male, 0 for female. Officer characteristics
included race (black ¼ 1; other ¼ 0), gender (male ¼ 1; female ¼ 0), and years of
experience at the time of the incident (“officer tenure,” a count).

Various combinations of five incident characteristics were also included in the anal-
yses. Two of them, “suspect mentally unstable” and “suspect under the influence of
drugs,” were evaluated by the officer(s) on the scene at the time of the force incident.
A “risky call” variable denoted incidents in which force was perhaps more likely. Risky
calls included the following: call for cover, crime in progress, suspicious activity, and/
or warrant execution. Next, “suspect active aggression” was defined, per DPD policy
901.00 as “physical actions of assault toward officer. This includes a suspect who
attempts to attack, grabs, punches, kicks, and/or wrestles with the officer, or a suspect

Table 1. Summary statistics.

Dichotomous Variables Continuous Variables

1 0 Mean Std. Dev. Minimum Maximum

Dependent Variable
Weapon Drawn 389 (18%) 1,761 (82%) – – – –
Independent Variables
Black Suspect 1,122 (52%) 1,028 (48%) – – – –
Black Officer 268 (12%) 1,882 (88%) – – – –
Male Officer 1,905 (89%) 245 (11%) – – – –
Male Suspect 1,795 (83%) 355 (17%) – – – –
Officer Tenure – – 7.46 6.87 0 36
Suspect Mentally Unstable 447 (21%) 1,703 (79%) – – – –
Suspect UI Drugs 1,133 (53%) 1,017 (47%) – – – –
Risky Call 199 (9%) 1,951 (91%) – – – –
Suspect Active Aggression 370 (17%) 1,780 (83%) – – – –
Suspect Weapon Display 149 (7%) 2,001 (93%) – – – –

Notes: Risky Call¼ call for cover, crime in progress, suspicious activity, and/or warrant execution. Observations ¼
2,150 for gun draw models; 1,761 for TASER draw models.

6Dallas Police Department General Order 906.02 (np). Rev. 6/19/09.
7Dallas Police Department training, and thus required reporting, does not distinguish between drawing and
pointing. No officers are taught, for instance, to draw their weapons and hold them at their sides without pointing
them at someone or something.
8We adopted different coding schemes in supplementary analyses reported below.
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that displays an obvious imminent intent to attack, grab, punch, kick, and/or wrestle
with the officer.” Finally, “suspect weapon display” refers to a suspect presenting any
type of weapon, or perceived to be armed with a weapon, and being perceived as an
immediate threat. A weapon does not necessarily need to be a gun.9

Modeling strategy

We first provide descriptive analysis of the differences between each of the variables
in the weapon “draw” and “no draw” control cases. Next, we fit two logistic regression
models predicting the probability of a weapon being drawn on combinations of differ-
ent predictors. The full model was:

Prob Drawð Þ ¼ f b Suspectð Þ þ c Officerð Þ þ w Incidentð Þ� �
1ð Þ

In this model, f is the logistic function. For example, one can assess the probability
that a black suspect is more likely to have a weapon drawn against them than some-
one of a different race/ethnicity, adjusting for whether the suspect displayed a
weapon or acted in a threatening manner toward officers.

Results

Table 2 presents the odds ratios for three separate logistic regression models with the
1,0 gun draw variable as the outcome. The first model consists solely of suspect char-
acteristics. Black suspects were approximately two-thirds as likely as non-blacks to
have a weapon drawn against them. Other significant variables included male suspect,
suspect mentally unstable, suspect under the influence of drugs, suspect actively
aggressive, and suspect weapon display. The latter two findings are interesting.
Actively aggressive suspects were less than half as likely as non-aggressive suspects to
have weapons drawn against them. One plausible explanation is that officers in such
situations were not given an opportunity to draw their weapons, perhaps because the
suspect was in the midst of attacking, grabbing, punching, kicking, and/or wrestling

Table 2. Logistic regression results (Gun draw outcome).

Variable Suspect Characteristics Officer Characteristics Full Model

Black Suspect 0.68�� (0.52, 0.90) – – 0.67�� (0.51, 0.89)
Black Officer – – 0.73 (0.51, 1.06) 0.67 (0.42, 1.06)
Male Officer – – 0.85 (0.61, 1.19) 1.26 (0.77, 2.04)
Male Suspect 5.76��� (3.06, 10.83) – – 5.30��� (2.81, 9.97)
Officer Tenure – – 0.98� (0.96, 1.00) 0.97� (0.95, 1.00)
Suspect Mentally Unstable 0.21��� (0.13, 0.31) – – 0.21��� (0.14, 0.32)
Suspect UI Drugs 0.23��� (0.17, 0.31) – – 0.22��� (0.17, 0.30)
Risky Call – – – – 1.27 (0.83, 1.95)
Suspect Active Aggression 0.42��� (0.26, 0.68) – – 0.44�� (0.27, 0.70)
Suspect Weapon Display 49.34��� (26.96, 90.31) – – 54.46��� (29.25, 101.75)
Constant 0.11 (0.05, 0.21) 0.31 (0.22, 0.43) 0.12 (0.05, 0.26)
Nagelkerke R-Square 0.403 .01 0.409

Notes: Odds ratios reported (95% confidence intervals in parentheses). �p < .05; ��p < .01; ���p < .001.
Observations ¼ 2,150 (i.e., full sample).

9It would be ideal to have a deadly resistance category, but no such indicator is available in the official data.
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with the officer. Alternatively, and perhaps more likely, is that while such resistance by
definition is aggressive, officers respond with less-lethal proportional force.10 As for
suspect weapon displays, officers were nearly 50 times as likely to draw their weapons
against suspects who displayed a weapon.

The second column of odds ratios in Table 2 consists of officer characteristics, with
only one significant effect—officers with more experience on the job were less likely
to draw their weapon. The full model in the third column combines both suspect and
officer characteristics. Results were consistent with the suspect-specific findings
reported in the first column. Once again, the key takeaway from Table 2 is that black
suspects were less likely to have weapons drawn against them relative to those in
other racial/ethnic groups. This finding could be an artifact of no benchmarking, which
we address below.

In order to put the gun draw findings in context, we conducted another set of anal-
yses in which a TASER draw served as the outcome. All gun draw cases were excluded
from such models, as it was rare for officers to draw guns and TASERs in the same
incidents.11 Recall from Table 1 that there were 1,761 cases of other types of force
being used during the observation period. Of those, 179 were TASER draws, with the
remaining 1,582 cases consisting of other types of force short of drawing a weapon.
Thus, the number of cases used to estimate the models in Table 3 was 1,761. Note
two interesting findings in Table 3. First, the black suspect variable failed to reach stat-
istical significance. Black suspects were no more or less likely than others to have
TASERs drawn against them. Second, fewer predictors were significant in Table 3 rela-
tive to Table 2, including active resistance, suggesting that officers are motivated to
draw their TASERs for different reasons than their weapons.

The benchmarking problem

As noted earlier, a critical issue in assessing police use of lethal force is benchmarking
(Cesario et al., 2019; Tregle et al., 2019). A commonly used benchmark has been the
use of population ratios (Brown and Langan, 2001; Gabrielson, Sagara, and Jones,
2014; Takagi, 1974), in which researchers compare how often suspects of different
races are fatally shot by the police given their population proportions. The problem is
this approach presumes that the opportunity for police lethal force is equally likely for
every person within each group. However, prior research has shown that the use of
lethal force is strongly tied to crime-related contexts, with the modal police shooting
being one in which suspects pose a potentially deadly threat (Binder and Fridell, 1984;

10Yet another plausible explanation for this finding is that active aggression and suspect weapon display are
collinear, or that one is a subset of other. Fortunately, this was not a possibility in our data. Officers could choose
either active aggression or suspect weapon display as their reason for using force, but not both. Nevertheless, we
estimated separate models excluding one or the other while keeping all the other variables listed in the last column
on table 2. When active aggression was retained and weapon display was excluded, the active aggression odds ratio
was .29 (p < .001), and when weapon display was retained and active aggression was excluded, weapon display
odds ratio was 60.89 (p < .001). No other findings were appreciably altered.
11If multiple force “types” are deployed in a particular encounter, which is common, officers are required to report
what was used first, second, and so on. In the 2017 UoF data, there were just two cases in which a TASER was
followed by a gun draw, and there were just 15 cases where a weapon was drawn first, then followed by a TASER.
In our TASER models, we excluded all cases in which a gun was drawn, including the 17 just mentioned.
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Binder and Scharf, 1980; Geller and Karales, 1981; Koper, 2016; Fyfe, 1980, 1981; Selby,
Singleton, and Flosi, 2016; White, 2016). Insofar as suspects of varying races have differ-
ent police exposure rates, a more appropriate benchmark is the rate of police exposure,
which may vary across groups (Barnes, Jorgensen, Beaver, Boutwell, and Wright 2015).

Three recent national-level studies (Cesario et al., 2019; Shjarback and Nix, 2020;
Tregle et al., 2019), discussed earlier, have sought to address this issue using bench-
marks seeking to account for such differential exposure. Cesario et al. (2019) found
blacks were more likely than whites to be killed by the police when using population
as a benchmark, but not when benchmarked against reported criminal activity.
Shjarback and Nix (2020) used killings of and assaults against officers as benchmarks
and found that blacks were fatally shot almost half as often as whites. Tregle et al.
(2019) found blacks were less likely to be killed by the police when benchmarked
against weapon and violent crime arrests.

Arrest benchmark
Given the importance of benchmarking, we estimated a third set of models limiting
observations to cases in which suspects were arrested. Whereas Wheeler et al. (2018)
and Worrall et al. (2018) excluded interactions in which it was improbable someone
would be shot given that officers never drew their firearms, by limiting our analyses
to cases in which suspects were arrested, we excluded interactions in which it is less
likely suspects would have had weapons drawn against them given that officers never
arrested them. A two-way crosstabulation of arrests versus gun draws appears in Table
4 (we also include separate crosstabs broken down by suspect race).12

The arrest benchmark is defensible for both practical and empirical reasons. In prac-
tical terms, arrest cases offer a valid benchmark because they consist of interactions
with police that may have more potential than non-arrests to turn deadly (Cesario
et al., 2019). Moreover, the potential for resistance, which in turn could lead to an offi-
cer to draw a weapon, or even possibly fire it, is higher in arrest relative to non-arrest
encounters. In an early study, Crawford and Burns (2002) found that 25 percent of

Table 3. Logistic regression results (TASER draw outcome).

Variable Suspect Characteristics Officer Characteristics Full Model

Black Suspect 1.08 (0.78, 1.49) – – 1.09 (0.79, 1.51)
Black Officer – – 0.97 (0.60, 1.55) 0.81 (0.49, 1.35)
Male Officer – – 1.03 (0.63, 1.69) 1.05 (0.62, 1.77)
Male Suspect 1.71� (1.07, 2.73) – – 1.69� (1.06, 2.70)
Officer Tenure – – 0.97� (0.95, 1.00) 0.97� (0.94, 0.99)
Suspect Mentally Unstable 0.84 (0.53, 1.32) – – 0.86 (0.54, 1.36)
Suspect UI Drugs 0.65� (0.44, 0.96) – – 0.63�� (0.42, 0.93)
Risky Call – – – – 0.71 (0.38, 1.33)
Suspect Active Aggression 1.13 (0.76, 1.67) – – 1.16 (0.78, 1.71)
Suspect Weapon Display 21.55��� (7.12, 65.20) – – 26.28��� (8.17, 84.53)
Constant 0.08 (0.05, 0.15) 0.14 (0.08, 0.22) 0.11 (0.05, 0.23)
Nagelkerke R-Square 0.04 0.005 0.04

Notes: Odds ratios reported (95% confidence intervals in parentheses). �p < .05; ��p < .01; ���p < .001. Gun draw
cases excluded. Observations ¼ 1,760.

12Thirty percent of the non-arrest cases involved weapon draws, so it is fair to say this benchmarking approach is
imperfect. As such, we conducted additional analyses (see below) limited to active aggression cases.
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arrestees in their Phoenix sample resisted in some form or fashion. In our data from
Dallas, 27 percent of arrestees resisted; no suspects who were not arrested resisted.

Benchmarking in this context is concerned fundamentally with who is at risk for a
particular action. In our study, we must know which suspects are at an elevated risk of
having a weapon drawn against them but do not have a weapon drawn against them.
Limiting a subset of analyses to arrest cases helps address this problem because not
all individuals against whom the police report using force are at the same risk of hav-
ing a weapon drawn against them. The odds ratio approach used in other studies
(e.g., Tregle et al., 2019; Cesario et al., 2019) is not helpful (for us) because we are not
concerned solely with the issue of race, but rather with whether and how race is asso-
ciated with weapon draws while controlling for other factors that may affect weapon
draws. For example, we could have calculated an odds ratio to explore racial bias in
gun draws vis-�a-vis arrests, but we would not have been able to control for other
important incident-level covariates. Finally, controlling for arrest in models such as
those reported in Table 2 does not solve the benchmarking problem because the sam-
ple would still contain people who were unlikely to have weapons drawn against
them (i.e., those who were not arrested).

Results from additional logistic regressions, limited to arrest cases, appear in Table 5.
Several interesting findings emerged. First, and most noteworthy, the black suspect variable
failed to reach statistical significance. That is, once the arrest benchmark was incorporated,
black suspects were no more or less likely than others to have weapons drawn against
them. This effect was observed across the suspect characteristics, officer characteristic, and
full models. The effect was, however, significant at the .10 level (not shown in Table 5).

This finding is difficult to fully explain when compared to the full sample of all
force cases (i.e., results reported in Table 2). In one sense, by restricting cases to only
those involving arrests one may posit that race would not have an effect because of
the enhanced threat likelihood, which was what was found as reported in Table 5.
That is, officers view the enhanced potential threat more readily, which overrides racial
distinctions. Yet, a racial distinction was found when considering all force cases, with
black suspects being less likely to be subject to a weapon draw. Such a finding

Table 4. Arrest vs. Gun Draw cross tabulation.
All Cases

No weapon Weapon drawn

No Arrest 138 60
Arrest 1,623 329

Black Suspects
No weapon Weapon drawn

No Arrest 80 29
Arrest 848 165

Other Suspects
No weapon Weapon drawn

No Arrest 58 31
Arrest 775 164
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suggests that officers viewed black suspects as less of a potential danger overall. One
can only speculate on such findings. Perhaps officers in a post-Ferguson climate are
more cautious when drawing their firearms during interactions with black suspects for
fear of scrutiny. Alternatively, perhaps officers overestimate the potential threat white
suspects pose and thus draw their weapons more readily. Either way, such a finding
mirrors much of the national debate about race and police use of force. It is important
to keep in mind that while the statistical significance varied across the two analyses,
officers were less likely to draw their weapon in both.

Focusing on the full model, other interesting findings emerged. Concerning tenure,
the longer officers served, the less likely they were to draw their weapons against
black suspects in arrest cases, but the odds ratio was close to unity. Similar effects
were observed in Table 5 relative to Table 2 for the following variables: male suspect,
suspect mentally unstable, suspect under the influence of drugs, suspect active
aggression, and suspect weapon display. Benchmarking did little to affect the odds
ratios for these variables, and significance levels remained more or less consistent. All
in all, the arrest benchmark did little to change the results apart from the race issue.

Alternative race coding
To ensure that the race results in Table 5 were not an artifact of our race coding
scheme, we estimated some supplementary models using different coding schemes
and sample restrictions. First, we restricted the sample to black and white suspects.
With the arrest benchmark this reduced the sample size to 1,491 (without the arrest
restriction, the full sample dropped from 2,150 to 1,643). Results did not differ from
Table 5 (with the exception of officer tenure, which lost significance). Again, black sus-
pects were no more or less likely than whites to have weapons drawn against them.
Second, we dropped all but white, black, and Hispanic from the sample and created a
“minority” variable coded as 1 for black or Hispanic and 0 for white. This reduced the
number of cases in the model from 1,952 to 1,935 (from 2,150 to 2,133 in the full sam-
ple). As coded, minorities were no more or less likely to have weapons drawn against
them than whites. The results from these models are reported in the first two columns
of odds ratios in the Appendix.

Table 5. Logistic regression results (Gun draw outcome with arrest benchmark).

Variable Suspect Characteristics Officer Characteristics Full Model

Black Suspect 0.77 (0.57, 1.03) – – 0.75 (0.56, 1.01)
Black Officer – – 0.75 (0.15) 0.71 (0.44, 1.16)
Male Officer – – 0.88 (0.16) 1.39 (0.81, 2.40)
Male Suspect 6.01��� (3.01, 12.01) – – 5.37��� (2.69, 10.72)
Officer Tenure – – 0.96��� (0.01) 0.96�� (0.94, 0.99)
Suspect Mentally Unstable 0.26��� (0.17, 0.39) – – 0.26��� (0.17, 0.41)
Suspect UI Drugs 0.26��� (0.19, 0.36) – – 0.25��� (0.18, 0.35)
Risky Call – – – – 1.20 (0.76, 1.91)
Suspect Active Aggression 0.40��� (0.24, 0.66) – – 0.41�� (0.24, 0.69)
Suspect Weapon Display 59.97��� (29.99, 119.92) – – 68.75��� (33.23, 142.24)
Constant 0.09 (0.04, 0.18) 0.31 (0.06) 0.10 (0.04, 0.23)
Nagelkerke R-Square 0.38 0.02 0.39

Notes: Odds ratios reported (95% confidence intervals in parentheses). �p < .05; ��p < .01; ���p < .001.
Observations ¼ 1,952.
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Active aggression benchmark
Comparing gun draws to all other force types and/or limiting analyses to arrest cases
(recall 30 percent of non-arrest cases involved weapon draws) could present problems.
For example, a reviewer noted that the analyses reported thus far compared incidents
that were serious enough to result in weapon draws to those potentially “benign” inci-
dents in which it presumably was not. In other words, it is possible that some of the
suspects in our preceding analyses had a zero probability of having weapons drawn
against them. To address this problem, we estimated supplementary models in which
we limited the observations to active aggression cases rather than arrest cases. Results
appear in the last column of the table in the Appendix.

The results in the last column of the Appendix also help address another potential
problem. Namely, if there is bias what causes arrest, our findings could mistakenly
reveal anti-white bias (see, e.g., Ross et al., 2018). By restricting our analyses to active
aggression cases, then, we overcome that problem to some extent. As shown in the
Appendix, though, the sample dropped off considerably. We thus obtained arrest and
reported offense data for several serious offenses and calculated odds ratios identical
to those in Tregle et al. (2019, p. 23). We found that, in Dallas in 2017, blacks were
just 1.25 times as likely as whites to be arrested for the serious offenses of assault,
burglary, homicide, and robbery. Had we relied on Census representation in the
denominator, the odds ratios would have been in excess of eight.

Discussion

A flurry of recent scholarship has examined the nature and extent of bias in officer-
involved shootings. The main question asked is, are black suspects more likely than
white suspects to be shot by police? Researchers diverge in their answers to this ques-
tion. Incident-level studies (e.g., Wheeler et al., 2018; Worrall et al., 2018) tend to find
that black suspects are less likely than whites and people in other racial ethnic/catego-
ries to be shot. Macro-level studies at the Census block (e.g., Klinger et al., 2016),
county (e.g., Ross, 2015), and national (e.g., Tregle et al., 2019) levels tend to find
either null or opposite effects.

Recent benchmarking research (e.g., Cesario et al., 2019; Johnson et al., 2019; Tregle
et al., 2019) has sought to make sense of and unpack these seemingly contradictory
relationships, but the work is largely national in scope. Only two studies (Wheeler
et al., 2018; Worrall et al., 2018) appear to have adopted benchmarking procedures to
address the question of racial bias at the incident level. Those studies excluded cases
in which it was unlikely someone would be shot insofar as officers did not draw weap-
ons against them. The problem with both studies, however, was that they did not
address the question of whether officers are more inclined to draw their weapons
against black suspects.

Our study sought to address this limitation while also invoking two distinct bench-
marking procedures. We gathered 2017 Use-of-Force data from the Dallas police
department and explored whether and to what extent various officer-, suspect-, and
incident-level variables were associated with officers’ decisions to draw their weapons.
Dallas UoF reporting procedures require that officers document weapon draws, so it
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was possible—at least in Dallas—to back up in time from the point of a shooting to
the initial weapon draw. For comparison, we modeled weapon draws and TASER
draws. We also benchmarked our analyses with arrest cases. That is, in a third set of
analyses we excluded interactions in which it was less likely someone would have a
gun drawn against them given that officers never arrested them.

We found that, without any attempt to benchmark, blacks were approximately two-
thirds as likely as others to have weapons drawn against them, net of other factors
(see Table 2). These results held up regardless of the race coding scheme used. Similar
effects were not observed in TASER models (Table 3). When we benchmarked by
excluding cases in which an arrest was not made, the race effect disappeared. That is,
blacks were no more or less likely than others to have guns drawn against them, at
least at the .05 significance level. And this effect was observed after controlling for a
number of other important potential correlates of weapon draws, including officer
demographics, incident characteristics, and whether the suspects behaved aggressively
and/or displayed weapons themselves.

A second approach to benchmarking limited our analyses to active aggression
cases. This approach was taken, in part, because 30 percent of the non-arrest cases
involved weapon draws. While limiting to active aggression cases restricted the sample
considerably, the race variable remained insignificant. Specifically, blacks were no
more or less likely to have weapons drawn against them.

Our key finding is somewhat unique relative to recent research in this area. On the
one hand, recent national benchmarking studies tend to find that blacks are less likely
to be shot than whites (e.g., Cesario et al., 2019; Tregle et al., 2019). The same was
observed in some incident-level work (Wheeler et al., 2018; Worrall et al., 2018). On
the other hand, some county-level work (Ross, 2015) has found that blacks are much
more likely than whites to be shot. Our findings land somewhere in the middle. How
do we reconcile these findings? The national level studies have not examined incident
characteristics. The same holds with other aggregate research, whether at the county,
Census block, or some other level. To our knowledge, our study is the first to attempt
benchmarking at the incident level—with a focus on weapon draws. It will be interest-
ing to see if others pick up the torch and explore the weapon draw issue further.

Limitations

We have pointed out various limitations throughout the study, but some key ones
should be highlighted here once again. Most importantly, our work is limited to a sin-
gle department. Policies governing weapon draws obviously vary across departments,
so the outcome variable in Dallas may be qualitatively different than a similar out-
come in another agency. Next, while benchmarking with arrests and active aggression
cases improves over several recent incident-level studies, many of which fail to
attempt any benchmarking at all, it is imperfect. For example, it fails to account for
the possibility that officers are biased in their decisions to confront certain classes of
suspects in the first place (to address this, we estimated additional models discussed
in the Appendix—see above).
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There is also no clear guidance on what constitutes the appropriate list of covari-
ates to include in a model of police weapon draws. Our predictors were selected
largely out of convenience because they were available in the data. Finally, the UoF
and suspect data were all reported post-incident. For example, officers could have
indicated a higher level of resistance to justify the force in question.

We should also take this opportunity to point out one of the most glaring weak-
nesses of this and all other OIS research: No study has yet explored the issue of racial
bias in justified deadly force cases compared to those in which deadly force could
have been used (i.e., was legally justified) but was not. For research in this area to
move forward, it will be necessary for police departments to collect data on this
important outcome.

Conclusion

Benchmarking is critical in any examination of racial bias in criminal justice decision
making. So far this has not trickled down to OIS research as much as it should. This
study included, just three papers have explored the issue with incident- and/or officer/
suspect-level data. It appears that an arrest benchmark erases the appearance of racial
bias, at least in a weapon drawing context. Obviously the arrest benchmark would not
work in a strictly deadly OIS context because those who are shot and killed cannot be
arrested. We thus encourage future researchers to look more closely at the question
of weapon draws and use of force. Because there are so many more of these incidents
than shootings, there are many opportunities to further probe the bias issue. It would
be particularly instructive for researchers to consider other benchmarks besides aggre-
gate arrests. For example, benchmarking at the incident level with specific arrest types
(a la Tregle et al., 2019) would be constructive. Our data did not afford us the oppor-
tunity to do that.
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Appendix

Variable Black & White Suspects Black/Hispanic ¼ 1; White ¼ 0 Active Aggression Only

Black Suspect 1.14 (0.76, 1.72) 1.39 (0.94, 2.05) 0.78 (0.31, 1.95)
Black Officer 0.56 (0.31, 1.03) 0.62 (0.37, 1.03) 0.90 (0.25, 3.25)
Male Officer 1.45 (0.73, 2.89) 1.59 (0.90, 2.83) – –
Male Suspect 5.12��� (2.30, 11.40) 5.51��� (2.72, 11.18) 1.52 (0.34, 6.83)
Officer Tenure 0.96 (0.93, 0.99) 0.96�� (0.94, 0.99) 0.97 (0.90, 1.05)
Suspect Mentally Unstable 0.28��� (0.17, 0.47) 0.29��� (0.18, 0.45) 0.30 (0.05, 1.66)
Suspect UI Drugs 0.26��� (0.17, 0.38) 0.28��� (0.21, 0.39) 0.59 (0.20, 1.77)
Risky Call 1.46 (0.87, 2.47) 1.12 (0.70, 1.79) 0.68 (0.09, 5.51)
Suspect Active Aggression 0.35�� (0.18, 0.69) 0.37��� (0.21, 0.64) – –
Suspect Weapon Display 72.43��� (30.44, 172.37) 82.98��� (38.76, 177.64) – –
Constant 0.06 (0.02, 0.18) 0.05 (0.02, 0.13) 0.12 (0.02, 0.78)
Observations 1,491 1,935 324

Notes: Odds ratios reported (95% confidence intervals in parentheses). � p < .05; �� p < .01; ��� p < .001. When
estimates were restricted to active aggression cases (last column), there were zero observations for female officers
who drew their weapons and zero observations for suspect weapon because suspects could be classified (under
available reasons for UoF) as actively aggressive or drawing weapons, but not both.
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