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1. Introduction

In November 2021, the New Jersey Attorney General’s Office of Public Integrity and Accountability (NJ-
OPIA) engaged the author of this study for the purpose of conducting an independent analysis of traffic
stops made by the New Jersey State Police (NJ-SP). Based on the author’s extensive experience working
with state and local policymakers to develop early warning systems for identifying police disparities, the
NJ OPIA requested that the analysis focus on the central question of whether there was disparate treatment
on the part of NJ-SP towards racial and ethnic minorities.? After cleaning and linking all of the raw data
provided by the New Jersey Office of Law Enforcement Professional Standards (NJ-OLEPS), the analytical
sample used in this analysis consisted of 6,177,109 traffic stops made by NJ-SP from 2009 to 2021. In the
full analytical sample, 60.52 percent of traffic stops were made of White non-Hispanic motorists while 18.8
percent were Black/African-American and 13.44 percent were Hispanic/Latinx. The overall volume of
minority motorists stopped by NJ-SP increased from 35.34 percent in 2009 to 46.28 percent in 2021.

The overarching finding from the analysis of the NJ-SP data from 2009-21 is that there was extremely
strong evidence of a large and persistent disparity both is the decision to stop as well as the decision to
engage in post-stop enforcement like search, vehicular exits, use of force, and arrest. In general, the results
were estimated with a very high degree of statistical confidence, survived multiple robustness tests, and
were found across most years and troops/stations. In the opinion of this study’s author, these disparities
represent strong empirical evidence that NJ-SP is engaged in enforcement practices that result in adverse
treatment towards minority motorists.

Following best practices, this study applies an ensemble of the most reliable statistical tests available in the
scientific literature. The intuition of this approach is that the shortcomings of any individual test are
overcome by the totality of the evidence produced by a multitude of tests examining a broad set of
enforcement outcomes.

* Matthew B. Ross is an Associate Professor jointly appointed to the School Public Policy & Urban Affairs and the
Department of Economics at Northeastern University. His scholarly research focuses on addressing issues of
discrimination in a variety of settings, explores the role of training and experience on productivity and innovation, and
seeks to understand a broad set of issues related to effective public policy. Over the last decade, Ross has been the
lead author on nine public analyses for the State of Connecticut, four for the State of Rhode Island, and one
forthcoming study on the State of Massachusetts (w/ USA Today). Ross has served as a subject matter expert for the
Commonwealth of Virginia and the United States Department of Justice in matters related to the New Orleans Consent
Decree. His scholarly work has been published in leading peer reviewed journals such as Nature, the Journal of Human
Resources, Criminology & Public Policy, and the Industrial & Labor Relations Review. His research has been funded
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The statistical tests and associated findings for 2009-21 included the following?:

1. Analysis of the Decision to Stop: We apply a solar visibility test that leverages variation in the
timing of sunset throughout the year under the premise that police are marginally better able to
detect race/ethnicity during periods of daylight relative to darkness.

e Black/African-American motorists were 2 percentage points (9.3 percent) and
Hispanic/Latinx motorists were 2.9 percentage points (16.1 percent) more likely to have
been stopped during periods when their race was more easily visible to police.

2. Analysis of the Decision to Search: We apply a hit-rate test comparing the likelihood of a vehicular
search to yield contraband as well as a test that compares the likelihood of a search occurring
conditional on the motivating reasons for the traffic stop.

e Conditional on the motivating reason for being stopped, Black/African-American motorists
were 2.9 percentage points (89.8 percent) and Hispanic/Latinx motorists were 1.5
percentage points (46.4 percent) more likely to be searched.

o Conditional on being searched, Black/African-American motorists were 1.4 percentage
points (9.7 percent) and Hispanic/Latinx motorists were 3.9 percentage points (26.6
percent) less likely to have evidence found.

3. Analysis of the Decision to Exit Vehicle: We apply a test that compares the likelihood of a search
occurring conditional on the motivating reasons for the traffic stop.
e Conditional on the motivating reason for being stopped, Black/African-American motorists
were 2.8 percentage points (14.65 percent) and Hispanic/Latinx motorists were 1.7
percentage points (9.6 percent) more likely to be asked to exit their vehicle.

4. Analysis of Arrests and Use of Force: We apply a test that compares the likelihood of a search
occurring conditional on the motivating reasons for the traffic stop.
o Conditional on the motivating reason for being stopped, Black/African-American motorists
were 2.9 percentage points (87.5 percent) and Hispanic/Latinx motorists were 1.5
percentage points (56.8 percent) more likely to be arrested.
e Conditional on the motivating reason for being stopped, Black/African-American motorists
were 0.013 percentage points (130 percent) and Hispanic/Latinx motorists were 0.003
percentage points (27.5 percent) more likely to experience force.

In the proceeding sections, we provide a detailed methodological discussion of each individual test for the
aggregate period from 2009-21 as well as by individual year and troop/station. The empirical appendix
contains additional ancillary results as well as a series of robustness tests that impose an additional layer of
modeling or sample restrictions.

2. Analysis of the Decision to Stop

The canonical challenge to assessing whether there are racial and ethnic disparities in the decision by police
to stop a motorist is the lack of an appropriate counterfactual. Put simply, reliable data on the demographic
composition of motorists is nonexistent and so there is not an available benchmark for evaluating police
traffic stops. To overcome this challenge, we implement a solar visibility analysis following Grogger and
Ridgeway (2006). A solar visibility analysis compares the likelihood that a traffic stop is made of a minority
motorist during daylight relative to darkness (see also Ridgeway 2009; Horrace and Rohlin 2019;

% Note that all relative effects documented below are calculated based on the relevant dependent mean, i.e. the
population share of either Black/African-American or Hispanic/Latinx motorists. Please see the detailed results for
additional details.



Kalinowski et al. 2018, 2020, 2022). Ross et al. (2020) cite 18 cities and four states that have relied on a
solar visibility analysis to evaluate the decision to stop a motorist and describe the test as being widely
considered by practitioners and policymakers as “best practice”.* The authors demonstrate that, under a
certain set of conditions, a change from daylight to darkness in the odds of a stopped motorist being a
minority is equivalent to a change in the odds a minority motorist is stopped. Under the assumption that the
only thing changing between daylight and darkness is the ability of police officers to detect race prior to
making a traffic stop, an increase in the likelihood that a minority motorist is stopped during daylight is
indicative of disparate treatment and possible discrimination.

Using data on 6,177,109 traffic stops made by the New Jersey State Police from January 2009 to May 2021,
we apply a solar visibility analysis to assess the extent of racial and ethnic disparities in the decision to stop
a motorist. To account for the fact that enforcement activity and the underlying composition of motorists
may be different at different times of the day, we restrict the analytical sample to traffic stops falling within
a window of time when sunset varies seasonally. In particular, we focus on 1,085,980 traffic stops occurring
within the “inter-twilight window” between the earliest sunset of the year (approximately 4:30PM) and the
latest end to civil twilight (approximately 9:00PM). Since some infractions (lighting, seatbelt, and cellphone
violations) are correlated with visibility and (possibly) race (via socioeconomic factors), we further restrict
the analytical sample to 663,916 moving violations (see Ridgeway 2009). In order to control for potential
variation across time and geographic space, we will utilize regression analysis and control for things like
time of day, day of week, and year by geographic location or individual officer (see Horrace and Rohlin
2019; Kalinowski et al. 2018). To address potential concerns of endogeneity associated with seasonal
differences in driving and enforcement, we will also implement a robustness test focusing on a narrow
window of time before/after the spring/fall daylight savings timer shift using a regression discontinuity
design (see Kalinowski et al. 2020).

Formally, we estimate a linear probability model of the form
1[minority;] = a + B 1[daylight;] + dow; + tod; + (badge; * year;) + p; (1)

where the dependent variable 1[minority;] is an indicator which is equal to one if traffic stop i was made
of a minority motorist and zero otherwise. The primary independent variable 1[daylight;] is an indicator
which is equal to one if a traffic stop was made in daylight and zero otherwise. Additional control variables
include six indicators for the day of the week (dow;), 18 indicators for 15-minute time of day increments
(tod;), and 15,412 indicators for each unique officer in each year (badge; * year;). We note that stops
occurring during twilight (neither daylight or darkness) are dropped from the sample and that each minority
group (i.e. African-American/Black, Hispanic/Latinx, and all other race/ethnicity) is only compared against
a sample of Caucasian (i.e. non-Hispanic/Latinx) motorists. Across all of the estimates, we cluster standard
errors at the officer by year level.

Figure 1 contains a graphical presentation of the results from applying equation (1) to the sample of moving
violations made by the New Jersey State Police during the inter-twilight window from 2009-21. Panel (a)

4 Applications of the test include Grogger and Ridgeway (2006)in Oakland, CA; Ridgeway (2009) Cincinnati, OH;
Ritter and Bael (2009) and Ritter (2017) in Minneapolis, MN; Worden, McLean, and Wheeler (2010,2012) as well as
Horace and Rohlin (2016) in Syracuse, NY; Renauer, Henning, and Covelli (2009) in Portland, OR; Taniguchi et al.
(2016a,2016b,2016¢,2016d) in Durham Greens-boro, Raleigh, and Fayetteville, North Carolina; Masher (2016) in
New Orleans, LA; Chanin et al. (2016)in San Diego, CA; Criminal Justice Policy Research Institute (2017) in
Corvallis PD, OR; Milyo (2017) in Columbia, MO; Smith et al. (2017) in San Jose, CA; and Wallace et al. (2017) in
Maricopa, AZ. Statewide studies relying on this test include Ross, Fazzalaro, Barone, and Kalinowski (2015, 2016,
2017a, 2017b, 2018, 2019a, 2019b) in Connecticut and Rhode Island, Racial & Identity Profiling Advisory Board
(2020) in California, and Sanchagrin et al. (2019) in Oregon.



presents the difference in the likelihood a Black/African-American motorist was stopped in daylight relative
to darkness while panel (b) presents the same difference for Hispanic/Latinx motorists. The baseline
comparison group in both panels consists of traffic stops made of Caucasian (i.e. White non-
Hispanic/Latinx) motorists. The vertical axis denotes the predicted probability that a traffic stop involved
a minority motorist. The navy-colored bar represents the probability of a stop involving a minority being
made in darkness while the orange-colored bar represents daylight. The annotation in the center of each bar
documents the magnitude and statistical significance of the change in the predicted probability a minority
motorist is stopped in daylight relative to darkness.

As shown below in panel (a), we find that Black/African-American motorists were 2 percentage points
(9.31 percent relative to a dependent mean of 0.22) more likely to be represented in the traffic stop data
during daylight relative to darkness. With respect to panel (b), we find that Hispanic/Latinx motorists were
2.9 percentage points (16.1 percent relative to a dependent mean of 0.18) more likely to be represented in
the traffic stop data during daylight. The estimate for both minority groups were found to be highly
statistically significant at a confidence level exceeding 99 percent. The disparity found for both minority
groups suggests that the New Jersey State Police are more likely to stop minority motorists during periods
when they can more easily discern their race/ethnicity which is indicative of potential discrimination.
Additional estimates for all other minority motorists show a similar pattern and can be found in Appendix
Figure A.1. Appendix Figure A.3. presents additional regression discontinuity estimates from a more
restricted sample of stops within 21 days of the spring/fall daylight savings time shift which show
qualitatively similar results.

Figure 1. Solar Visibility Analysis Estimates, 2009-21
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Notes: The results for panels (a) and (b) are estimated on a sample traffic stops made of White non-Hispanic and Black/African-American or
Hispanic/Latinx motorists during the inter-twilight. The bars and estimated change were obtained by plotting the estimated probabilities at the mean
of the control variables using a linear probability model regressing an indicator for race on an indicator for daylight as well as controls for time of
day, day of week, and badge by year. The unit of observation is a traffic stop but there are a small number of observations with multiple records for
different violations that we weight by the inverse number of records per traffic stops. The standard errors used to construct the confidence intervals
and to conduct the hypothesis test denoted by the p-value were clustered at the badge by year level.

5 In this robustness test, we estimate a linear probability model of the form
1[minority;] = a + Base1[dst;] + Bryn (run; = 1[falli]) + ﬁpost(l[dSti] *run; * 1[falli])
+dow; + tod; + (badge; * year; * 1[fall;]) + y;

where the dependent variable 1[minority;] is an indicator which is equal to one if traffic stop i was made of a minority
motorist and zero otherwise. The primary independent variable 1[dst;] is an indicator which is equal to one if a traffic
stop was made in the period after the spring and before the fall daylight savings time shift. The variable run; is a
running variable equal to as little as -21 before the shift to a period of more light and +21 afterwards. We interact this
variable with an indicator 1[fall;] for fall vs. spring both alone and in combination with 1[dst;]. As before, we
include additional control variables include six indicators for the day of the week (dow;), 18 indicators for 15-minute
time of day increments (tod;), and 30,825 indicators for each unique officer in each year and season
(badge; * year; x 1[fall;]).



Examining heterogeneity across different years, we find that the disparities are remarkably persistent and
appear to be growing over time. Figure 2 disaggregates the prior set of results by each individual year from
2009 to 2021. As shown below in panel (a), Black/African-American motorists were consistently more
likely to be stopped by New Jersey State Police in daylight relative to darkness. The magnitude of the
disparity ranged from 0.8 percentage points in 2011 to as much as 3.2 and 5.4 percentage points in 2020
and 2021. In all years but 2011, the disparity was estimated with a confidence level exceeding 98 percent.
With respect to panel (b), Hispanic/Latinx motorists were also consistently more likely to be stopped by
New Jersey State Police in daylight relative to darkness. The magnitude of the disparity ranged from 2.1
percentage points in 2009 to as much as 5.7 and 3 percentage points in 2020 and 2021. In all years, the
disparity was estimated with a confidence level exceeding 99 percent. Across nearly all years in the sample,
we find strong evidence suggesting a large and persistent disparity in the decision to stop minority
motorists. Additional estimates for all other minority motorists show a similar pattern and can be found in
Appendix Figure A.2. Appendix Figure A.4. presents additional year by year regression discontinuity
estimates from a more restricted sample of stops within 21 days of the spring/fall daylight savings time shift
which show qualitatively similar results.

Figure 2. Solar Visibility Analysis Estimates by Year
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Notes: The results for panels (a) and (b) are estimated on a sample traffic stops made of White non-Hispanic and Black/African-American or
Hispanic/Latinx motorists during the inter-twilight. The bars and estimated change were obtained by plotting the estimated probabilities at the mean
of the control variables using a linear probability model regressing an indicator for race on an indicator for daylight as well as controls for time of
day, day of week, and badge by year. The unit of observation is a traffic stop but there are a small number of observations with multiple records for
different violations that we weight by the inverse number of records per traffic stops. Each regression was estimated using data only for the
respective year labled on the horizontal axis. The standard errors used to construct the confidence intervals and to conduct the hypothesis test
denoted by the p-value were clustered at the badge by year level.

Examining heterogeneity across troops and stations, we also find that the disparities are remarkably
consistent. In Troop A, we estimate that Black/African-American and Hispanic/Latinx motorists were 2.39
(p<0.01) and 0.95 (p<0.01) percentage points more likely to be stopped in daylight relative to darkness. In
Troop B, we estimate that Black/African-American and Hispanic/Latinx motorists were 2.33 (p<0.01) and
3.95 (p<0.01) percentage points more likely to be stopped in daylight relative to darkness. In Troop C, we
estimate that Black/African-American and Hispanic/Latinx motorists were 1.4 (p<0.01) and 1.9 (p<0.01)
percentage points more likely to be stopped in daylight relative to darkness. In Troop D, we estimate that
Black/African-American and Hispanic/Latinx motorists were 3.2 (p<0.01) and 1.94 (p<0.01) percentage
points more likely to be stopped in daylight relative to darkness. Across nearly all troops in the sample, we
find strong evidence suggesting a large and persistent disparity in the decision to stop minority motorists.
Appendix Figures B.1-4. contain separate estimates for each individual station within the four overarching
troops.

3. Analysis of the Decision to Search

The challenge of analyzing post-stop enforcement (i.e. search, force, or vehicle exits) for evidence of racial



or ethnic disparities is that alternative approaches, which condition on observables, may suffer from the
well-known “infra-marginality problem.” Put simply, disparities in post-Stop outcomes might exist due to
differences in the distribution of stopped motorists in terms of things observed by police on the scene and
not easily observed by analysts from traffic stop data. These unobservable differences are likely to persist
even when the researcher controls for a rich set of traffic stop, vehicle, and motorist characteristics. As
such, scholars and practitioners have focused on hit-rate style tests following Knowles et al. (2001) as
opposed to using an approach that conditions on observables (see also refinements of hit-rate tests by
Dharmapala & Ross 2003; Antonovics & Knight 2004; and Anwar & Fang 2006).°

Hit-rate tests are motivated by Becker’s (1971) model of discrimination where police bias is conceptualized
as an officer facing a lower internal cost of engaging in discretionary post-stop enforcement against a
minority relative to a non-minority in terms of things like search, force, or vehicle exits. In the absence of
disparate treatment and in a world where the police make discretionary post-stop enforcement decisions
based on reasonable suspicion or a credible threat, the costs of engaging in enforcement for different groups
should be equal. Thus, one should expect the empirical probability of a search yielding contraband (or force
or a vehicle exit leading to an arrest) to be equal across racial/ethnic groups even when the guilt rates across
these groups differs. Put differently, unbiased police officers may engage in discretionary post-stop
enforcement against minorities more often than non-minorities but only proportional to their likelihood of
guilt. If minorities face a disproportionate rate of post-stop enforcement relative to their guilt rate, it is
indicative that police face a lower cost for engaging in post-stop enforcement and are biased against
minorities.’

In total, there were 259,652 searches from 2009-21 of which only 6.54 percent results in contraband being
found. We focus on discretionary searches since there are many that occur incidentally to an arrest, as a
result of plain view contraband, or as part of inventorying an impounded vehicle. In particular, we focus on
the subset of 18,588 searches where we were able to identify that the officer documented reasonable
articulatable suspicion or requested consent.® Figure 3 presents a hit-rate test of differences in the
probability that a discretionary search results in an officer finding contraband. Panel (a) documents the
probability of contraband being found as a result of a Black/African-American occupant (purple-colored
bar) being searched while panel (b) documents the probability of contraband being found as a result of a
Hispanic/Latinx occupant (orange-colored bar) being searched. The baseline comparison group in both
panels consists of Caucasian occupants (pink-colored bar). The vertical axis denotes the predicted
probability that a search resulted in any type of contraband being found. The annotation in the center of
each bar documents the magnitude and statistical significance of the difference in the probability a search
resulted in evidence being seized for minority relative to Caucasian occupants.

6 Simoiu et al. (2017) also propose a threshold-style test that has the benefit of alleviating potential concerns of infra-
marginality in the hit-rate style tests but at the cost expense of adding significant complexity. In an effort to propose
a parsimonious solution, we have limited our focus to hit-rate tests.

" Note that hit-rate style tests are typically used with searches where the “hit” is contraband being found and is not a
discretionary decision on the part of officers. In this analysis, arrest is used as a proxy for contraband being found in
searches and for the true guilt rate in vehicle exits and use of force. Imagining that there is also disparate treatment
towards minority motorists in terms of the probability of arrest and that arrests overstate the true guilt rate, we might
imagine that a hit-rate style test would be potentially biased against finding discrimination even when it exists. Given
the limitations of the NOPD data, using arrest as a proxy for guilt is all that is currently possible in the current analysis.
8 We identify consent and reasonable articulatable suspicion searches using the RMS system and oversight/review
data. We caution that the data appear to be most reliable from the second half of 2011 through the first half of 2020.
However, results using a sample of all searches are qualitatively very similar to those obtained from this more
restrictive subsample of discretionary searches. We feel strongly that measurement error in the identification of
consent or reasonable articulatable suspicion searches would not bias any of the findings from the hit-rate analysis.



As shown below in panel (a) of Figure 3, Black/African-American occupants were 1.4 percentage points
less likely to have contraband seized as a result of a discretionary search relative to their non-minority peers.
Similarly, panel (b) reports that Hispanic/Latinx occupants were 3.9 percentage points less likely to have
contraband seized as a result of a search relative to their non-minority peers. The estimate for both minority
groups were found to be highly statistically significant at a confidence level exceeding 98 percent. The
disparity found for both minority groups suggests that the New Jersey State Police apply a lower threshold
for searching minority occupants which is indicative of potential discrimination. Additional estimates for
all other minority occupants show a similar pattern and can be found in Appendix Figure A.5. Qualitatively
similar results using the larger sample of all searches are contained in Appendix Figure A.7.

Figure 3. Discretionary Search Hit-Rate Estimates, 2009-21
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Notes: The results for panels (a) and (b) are estimated on a sample of discretionary searches which include those where the offer has provided
reasonable articutable suspicion or have request consent. The numbers underlying the figure were obtained by estimating a linear probability model
regressing an indicator of whether evidence was found on an indicator for race or ethnicity. Eicker—Huber—White standard errors were used to
construct the confidence intervals and to conduct the hypothesis test denoted by the p-value.

Examining heterogeneity across different years is difficult due to the large variations in the size of the
sample across different years. Figure 2 disaggregates the prior set of results by each individual year from
2009 to 2021. As shown below in panel (a), discretionary searches of Black/African-American occupants
were statistically less likely to yield contraband in 2009, 2014, and 2018. The magnitude of the disparity
ranged from 2.1 percentage points in 2009 to as much as 5.7 and 3 percentage points in 2020 and 2021.
Additional estimates for all other minority occupants show a similar pattern and can be found in Appendix
Figure A.5. Only in the subset of years previously discussed were the disparities statistically different from
zero. However, we note that the estimates contained in Appendix Figures A.8 for all searches were more
consistently negative across and statistically significant across most years. We also note that the sample of
discretionary searches is too small for many individual stations/troops to conduct an analysis at that level.
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Notes: The results for panels (a) and (b) are estimated on a sample of discretionary searches which include those where the offer has provided
reasonable articutable suspicion or have request consent. The numbers underlying the figure were obtained by estimating a linear probability model
regressing an indicator of whether evidence was found on an indicator for race or ethnicity. Each regression was estimated using data only for the
respective year labled on the horizontal axis. Eicker—Huber—White standard errors were used to construct the confidence intervals and to conduct
the hypothesis test denoted by the p-value.

4. Conditional Outcome Analysis of Post-Stop Decisions

Unfortunately, the version of the New Jersey State Police RMS data provided for this study were not
sufficiently detailed to run hit-rate tests for additional post stop outcomes like vehicle exits and use of force.
In particular, it was not possible to discern whether an arrest was the precipitating event or the result of
asking an occupant to exit their vehicle (e.g. DUI enforcement or a perceived potential threat) or an
application of force (e.g. response to resistance or detainment). Since we believe that a subset of these
activities were incidental to an arrest, it was not possible to run hit-rate tests using arrest as an outcome as
we did for discretionary searches and contraband. In an attempt to provide some descriptive evidence with
respect to these other post-stop enforcement activities (exits, force, and arrest), we proceed by applying an
outcome test where we condition on a very rich set of information pertaining to the motivating reason for
the traffic stop. Although we acknowledge that this approach has limitations which were discussed in the
prior section, we feel comfortable applying such a test because we have a particularly rich set of information
about the motivating reason for each traffic stop.

Formally, we estimate a linear probability model of the form

1[post;] = a + B 1[minority;] + dow; + tod; + (badge; » month;) @)
+(statute; * month;) + y;

where the dependent variable 1[post;] is an indicator which is equal to one if traffic stop i resulted in a
post-stop outcome like exit, force, or an arrest.® The primary independent variable 1[minority;] is an
indicator which is equal to one if traffic stop i was made of a minority occupant and zero otherwise.
Additional control variables include six indicators for the day of the week (dow;), 95 indicators for 15-
minute time of day increments (tod;), 163,939 indicators for each unique officer in each month and year
(badge; » month;), and 23,589 indicators for each law enforcement statute in each month and year
(statute; * month;). Across all of the estimates, we cluster standard errors at the officer by year by month
level.

® For completeness, we also include a conditional outcome test for any search. These results are contained in Appendix
Figure A.9 and A.10 and show a relatively large disparity consistent with the findings of the hit-rate test.



Figure 5 reports the probability that a minority occupant was asked to exit their vehicle while conditioning
on a large number of observable features recorded by the officer about the traffic stop. Panel (a) documents
the conditional probability of a Black/African-American occupant (purple-colored bar) being asked to exit
their vehicle relative to Caucasian occupant (pink-colored bar). In particular, we find that Black/African-
American occupants were 2.8 percentage points (14.65 percent relative to a dependent mean of 0.19) more
likely to be asked to exit their vehicle. Similarly, panel (b) documents the conditional probability of a
Hispanic/Latinx occupant (orange-colored bar) being asked to exit their vehicle relative to Caucasian
occupant (pink-colored bar). We find that Hispanic/Latinx occupants were 1.7 percentage points (9.6
percent relative to a dependent mean of 0.18) more likely to be asked to exit their vehicle. The estimate for
both minority groups were found to be highly statistically significant at a confidence level exceeding 99
percent. The disparity found for both minority groups suggests that, conditional on the circumstances
surrounding a traffic stop, the New Jersey State Police are more willing to ask a minority to exit their
vehicle. Additional estimates for all other minority occupants show a similar pattern and can be found in
Appendix Figure A.11.

Figure 5. Conditional Outcome Estimates for Exit, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was asked to exit their vehicle on an indicator for race or ethnicity as well
as a rich set of controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month
by statute. The standard errors used to construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered
at the badge by month by year level.

Figure 6 explores heterogeneity in the conditional probability of a minority occupant being asked to exit
their vehicle in each individual year from 2009 to 2021. In panel (a) the probability that a Black/African-
American occupant was asked to exit their vehicle was consistently higher than a Caucasian. The magnitude
of the disparity ranged from a low of 2.5 percentage points from 2009-13 to as much as 3.5 percentage
points in 2016. In panel (b) the probability that a Hispanic/Latinx occupant was asked to exit their vehicle
was also consistently higher than a Caucasian. The magnitude of the disparity ranged from a low of 0.9
percentage points in 2021 to as much as 2.2 percentage points in 2015. The estimate for both minority
groups across all years were found to be highly statistically significant at a confidence level exceeding 99
percent. Across nearly all years in the sample, we find strong evidence suggesting a large and persistent
disparity in the decision to ask a minority occupant to exit their vehicle. Additional estimates for all other
minority occupants show a similar pattern and can be found in Appendix Figure A.12.



Flgure 6. Conditional Outcome Estimates for Exit by Year
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was asked to exit their vehicle on an indicator for race or ethnicity as well
as a rich set of controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month
by statute. Each regression was estimated using data only for the respective year labled on the horizontal axis. The standard errors used to construct
the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year level.

Examining heterogeneity across troops and stations, we also find that the disparities are remarkably
consistent. In Troop A, we estimate that Black/African-American and Hispanic/Latinx occupants were 3.45
(p<0.01) and 02.77 (p<0.01) percentage points more likely to be asked to exit their vehicle. In Troop B, we
estimate that Black/African-American and Hispanic/Latinx occupants were 2.28 (p<0.01) and 1.36
(p<0.01) percentage points more likely to be asked to exit their vehicle. In Troop C, we estimate that
Black/African-American and Hispanic/Latinx occupants were 5.24 (p<0.01) and 2.69 (p<0.01) percentage
points more likely to be asked to exit their vehicle. In Troop D, we estimate that Black/African-American
and Hispanic/Latinx occupants were 1.57 (p<0.01) and 1.18 (p<0.01) percentage points more likely to be
asked to exit their vehicle. Across nearly all troops in the sample, we find strong evidence suggesting a
large and persistent disparity in the decision to ask a minority occupant to exit their vehicle. Appendix
Figures B.5-8. contain separate estimates for each individual station within the four overarching troops.

Figure 7 reports the probability of use of force being applied to a minority occupant while conditioning on
a large number of observable features recorded by the officer about the traffic stop. Panel (a) documents
the conditional probability of force for a Black/African-American occupant (purple-colored bar) being
relative to Caucasian occupant (pink-colored bar). In particular, we find that Black/African-American
occupants were 0.013 percentage points (130 percent relative to a dependent mean of 0.010) more likely to
experience force. Similarly, panel (b) documents the conditional probability of a Hispanic/Latinx occupant
(orange-colored bar) experiencing force relative to Caucasian occupant (pink-colored bar). We find that
Hispanic/Latinx occupants were 0.003 percentage points (27.5 percent relative to a dependent mean of
0.007) more likely to experience force. The estimate for both minority groups were found to be highly
statistically significant at a confidence level exceeding 99 percent. The disparity found for both minority
groups suggests that, conditional on the circumstances surrounding a traffic stop, the New Jersey State
Police are more willing to use force on a minority. Additional estimates for all other minority occupants
show a similar pattern and can be found in Appendix Figure A.13.



Figure 7. Conditional Outcome Estimates for Use of Force, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant experienced force on an indicator for race or ethnicity as well as a rich
set of controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month by
statute. The standard errors used to construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at
the badge by month by year level.

Figure 8 explores heterogeneity in the conditional probability of use of force against a minority occupant
in each individual year from 2009 to 2021. In panel (a) the probability that a Black/African-American
occupant experienced force was consistently higher than a Caucasian. The magnitude of the disparity
ranged from a low of 0.001 percentage points in 2009 to as much as 0.024 percentage points in 2016. In
panel (b) the probability that a Hispanic/Latinx occupant experienced force was also higher than a
Caucasian in all years except 2009 and 2021. The magnitude of the disparity ranged from a low of 0.001
percentage points in 2014 to as much as 0.012 percentage points in 2013. The estimate for both minority
groups across all years were found to be highly statistically significant in many of the years analyzed but
we note the limitation of analyzing such a rare event. We also note that the sample of force incidents was
too small by individual troops/stations to conduct separate analyses at that level. Additional estimates for
all other minority occupants show a similar pattern and can be found in Appendix Figure A.14.

Figure 8. Conditional Outcome Estimates for Use of Force by Year
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant experienced force on an indicator for race or ethnicity as well as a rich
set of controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month by
statute. Each regression was estimated using data only for the respective year labled on the horizontal axis. The standard errors used to construct
the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year level.

Figure 9 reports the probability that a minority occupant was arrested while conditioning on a large number
of observable features recorded by the officer about the traffic stop. Panel (a) documents the conditional
probability of a Black/African-American occupant (purple-colored bar) being arrested relative to Caucasian
occupant (pink-colored bar). In particular, we find that Black/African-American occupants were 2.9



percentage points (87.5 percent relative to a dependent mean of 0.03) more likely to be arrested. Similarly,
panel (b) documents the conditional probability of a Hispanic/Latinx occupant (orange-colored bar) being
arrested relative to Caucasian occupant (pink-colored bar). We find that Hispanic/Latinx occupants were
1.5 percentage points (56.8 percent relative to a dependent mean of 0.02) more likely to be arrested. The
estimate for both minority groups were found to be highly statistically significant at a confidence level
exceeding 99 percent. The disparity found for both minority groups suggests that, conditional on the
circumstances surrounding a traffic stop, the New Jersey State Police are more willing to arrest a minority.
Additional estimates for all other minority occupants show a similar pattern and can be found in Appendix
Figure A.15.

Figure 9. Conditional Outcome Estimates for Arrest, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was arrested on an indicator for race or ethnicity as well as a rich set of
controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month by statute.
The standard errors used to construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge
by month by year level.

Figure 10 explores heterogeneity in the conditional probability of the arrest of a minority occupant in each
individual year from 2009 to 2021. In panel (a) the probability that a Black/African-American occupant
being arrested was consistently higher than a Caucasian in all years. The magnitude of the disparity ranged
from a low of 1.8 percentage points in 2021 to as much as 3.5 percentage points in 2016. In panel (b) the
probability that a Hispanic/Latinx occupant was arrested was also higher than a Caucasian in all years
except 2009 and 2021. The magnitude of the disparity ranged from a low of 0.9 percentage points in 2021
to as much as 1.8 percentage points in 2015. The estimate for both minority groups across all years were
found to be highly statistically significant at a level exceeding 99 percent in all of the years analyzed. Across
nearly all years in the sample, we find strong evidence suggesting a large and persistent disparity in the
decision to arrest a minority occupant. Additional estimates for all other minority occupants show a similar
pattern and can be found in Appendix Figure A.16.



Figure 10. Conditional Outcome Estimates for Arrest by Year
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by
estimating a linear probability model regressing an indicator of whether an occupant was arrested on an indicator for race or ethnicity as well as a
rich set of controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month
by statute. Each regression was estimated using data only for the respective year labled on the horizontal axis. The standard errors used to
construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year level

Examining heterogeneity across troops and stations, we also find that the disparities are remarkably
consistent. In Troop A, we estimate that Black/African-American and Hispanic/Latinx occupants were 3.4
(p<0.01) and 02.35 (p<0.01) percentage points more likely to be arrested. In Troop B, we estimate that
Black/African-American and Hispanic/Latinx occupants were 2.47 (p<0.01) and 1.26 (p<0.01) percentage
points more likely to be arrested. In Troop C, we estimate that Black/African-American and
Hispanic/Latinx occupants were 5.48 (p<0.01) and 2.44 (p<0.01) percentage points more likely to be
arrested. In Troop D, we estimate that Black/African-American and Hispanic/Latinx occupants were 1.55
(p<0.01) and 0.95 (p<0.01) percentage points more likely to be arrested. Across nearly all troops in the
sample, we find strong evidence suggesting a large and persistent disparity in the decision to arrest a
minority occupant. Appendix Figures B.9-12. contain separate estimates for each individual station within

the four overarching troops.
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Appendix A: Additional Statewide Results
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Appendix Figure A.1. Solar Visibility Analysis Estimates, 2009-21

«©

25

P[Other Race/Ethnicity | Stop]

2009-21

[ Darkness Daylight |

(c) All Other Race/Ethnicity

Notes: The results for panels (a) and (b) are estimated on a sample traffic stops made of White non-Hispanic and Black/African-American or
Hispanic/Latinx motorists during the inter-twilight. The bars and estimated change were obtained by plotting the estimated probabilities at the mean
of the control variables using a linear probability model regressing an indicator for race on an indicator for daylight as well as controls for time of
day, day of week, and badge by year. The unit of observation is a traffic stop but there are a small number of observations with multiple records for
different violations that we weight by the inverse number of records per traffic stops. The standard errors used to construct the confidence intervals
and to conduct the hypothesis test denoted by the p-value were clustered at the badge by year level.



Appendix Figure A.2. Solar Visibility Analysis Estimates by Year
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Notes: The results for panels (a) and (b) are estimated on a sample traffic stops made of White non-Hispanic and Black/African-American or
Hispanic/Latinx motorists during the inter-twilight. The bars and estimated change were obtained by plotting the estimated probabilities at the mean
of the control variables using a linear probability model regressing an indicator for race on an indicator for daylight as well as controls for time of
day, day of week, and badge by year. The unit of observation is a traffic stop but there are a small number of observations with multiple records for
different violations that we weight by the inverse number of records per traffic stops. Each regression was estimated using data only for the
respective year labled on the horizontal axis. The standard errors used to construct the confidence intervals and to conduct the hypothesis test

denoted by the p-value were clustered at the badge by year level.



Appendix Figure A.3. DST Solar Visibility Analysis Estimates
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Notes: The results for panels (a) and (b) are estimated on a sample traffic stops made of White non-Hispanic and Black/African-American or
Hispanic/Latinx motorists during the inter-twilight and within 21 days of the spring/fall daylight savings time shift. The bars and estimated change
were obtained by plotting the estimated probabilities at the mean of the control variables using a linear probability model regressing an indicator
for race on an indicator for the period with more light before/after the spring/fall daylight savings time shift as well as controls for time of day, day
of week, and badge by year. We implement a regression discontinuity design and also include a running variable, post-discontinuity runnin variable,
and interactions between these variables with an indicator for season The unit of observation is a traffic stop but there are a small number of
observations with multiple records for different violations that we weight by the inverse number of records per traffic stops. The standard errors
used to construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by year level.



Appendix Figure A.4. DST Solar Visibility Analy
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Notes: The results for panels (a) and (b) are estimated on a sample traffic stops made of White non-Hispanic and Black/African-American or
Hispanic/Latinx motorists during the inter-twilight and within 21 days of the spring/fall daylight savings time shift. The bars and estimated change
were obtained by plotting the estimated probabilities at the mean of the control variables using a linear probability model regressing an indicator
for race on an indicator for the period with more light before/after the spring/fall daylight savings time shift as well as controls for time of day, day
of week, and badge by year. We implement a regression discontinuity design and also include a running variable, post-discontinuity runnin variable,
and interactions between these variables with an indicator for season The unit of observation is a traffic stop but there are a small number of
observations with multiple records for different violations that we weight by the inverse number of records per traffic stops. Each regression was
estimated using data only for the respective year labled on the horizontal axis.The standard errors used to construct the confidence intervals and to

conduct the hypothesis test denoted by the p-value were clustered at the badge by year level.



Appendix Figure A.5. Search Hit-Rate Estimates, 2009-21
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Notes: The results for panels (a) and (b) are estimated on a sample of discretionary searches which include those where the offer has provided
reasonable articutable suspicion or have request consent. The numbers underlying the figure were obtained by estimating a linear probability model
regressing an indicator of whether evidence was found on an indicator for race or ethnicity. Eicker—Huber-White standard errors were used to
construct the confidence intervals and to conduct the hypothesis test denoted by the p-value.



Appendix Figure A.6. Search Hit-Rate Estimates by Year
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Notes: The results for panels (a) and (b) are estimated on a sample of discretionary searches which include those where the offer has provided
reasonable articutable suspicion or have request consent. The numbers underlying the figure were obtained by estimating a linear probability model
regressing an indicator of whether evidence was found on an indicator for race or ethnicity. Each regression was estimated using data only for the
respective year labled on the horizontal axis. Eicker—Huber—White standard errors were used to construct the confidence intervals and to conduct
the hypothesis test denoted by the p-value.



Appendix Figure A.7. Search Hit-Rate Estimates for All Searches, 2009-21
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Notes: The results for panels (a) and (b) are estimated on a sample of discretionary searches which include those where the offer has provided
reasonable articutable suspicion or have request consent. The numbers underlying the figure were obtained by estimating a linear probability model
regressing an indicator of whether evidence was found on an indicator for race or ethnicity. Eicker—Huber—White standard errors were used to
construct the confidence intervals and to conduct the hypothesis test denoted by the p-value.
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Notes: The results for panels (a) and (b) are estimated on a sample of discretionary searches which include those where the offer has provided
reasonable articutable suspicion or have request consent. The numbers underlying the figure were obtained by estimating a linear probability model
regressing an indicator of whether evidence was found on an indicator for race or ethnicity. Each regression was estimated using data only for the
respective year labled on the horizontal axis. Eicker—Huber—White standard errors were used to construct the confidence intervals and to conduct
the hypothesis test denoted by the p-value.



Appendix Figure A.9. Conditional Outcome Estimates for Search, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was searched on an indicator for race or ethnicity as well as a rich set of
controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month by statute.
The standard errors used to construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge
by month by year level.



Appendix Figure A.10. Conditional Outcome Estimates for Search by Year
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was searched on an indicator for race or ethnicity as well as a rich set of
controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month by statute.
Each regression was estimated using data only for the respective year labled on the horizontal axis. The standard errors used to construct the
confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year level.



Appendix Figure A.11. Conditional Outcome Estimates for Exit, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was asked to exit their vehicle on an indicator for race or ethnicity as well
as a rich set of controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month
by statute. The standard errors used to construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered

at the badge by month by year level.



Appendix Figure A.12. Conditional Outcome Estimates for Exit by Year
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was asked to exit their vehicle on an indicator for race or ethnicity as well
as a rich set of controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month
by statute. Each regression was estimated using data only for the respective year labled on the horizontal axis. The standard errors used to construct
the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year level.



Appendix Figure A.13. Conditional Outcome Estimates for Use of Force, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant experienced force on an indicator for race or ethnicity as well as a rich
set of controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month by
statute. The standard errors used to construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at

the badge by month by year level.



Appendix Figure A.14. Conditional Outcome Estimates for Use of Force by Year
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant experienced force on an indicator for race or ethnicity as well as a rich
set of controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month by
statute. Each regression was estimated using data only for the respective year labled on the horizontal axis. The standard errors used to construct
the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year level.



Appendix Figure A.15. Conditional Outcome Estimates for Arrest, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was arrested on an indicator for race or ethnicity as well as a rich set of
controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month by statute.
The standard errors used to construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge
by month by year level.



Appendix Figure A.16. Conditional Outcome Estimates for Arrest by Year
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was arrested on an indicator for race or ethnicity as well as a rich set of
controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month by statute.
Each regression was estimated using data only for the respective year labled on the horizontal axis. The standard errors used to construct the
confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year level.



Appendix B: Additional Station Results
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Appendix Figure B.1. Solar Visibility Analysis Estimates by Station for Troop A, 2009-21
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Notes: The results for panels (a) and (b) are estimated on a sample traffic stops made of White non-Hispanic and Black/African-American or
Hispanic/Latinx motorists during the inter-twilight. The bars and estimated change were obtained by plotting the estimated probabilities at the mean
of the control variables using a linear probability model regressing an indicator for race on an indicator for daylight as well as controls for time of
day, day of week, and badge by year. The unit of observation is a traffic stop but there are a small number of observations with multiple records for
different violations that we weight by the inverse number of records per traffic stops. Each regression was estimated using data only for the
respective station from troop A labled on the horizontal axis. The standard errors used to construct the confidence intervals and to conduct the

hypothesis test denoted by the p-value were clustered at the badge by year level.



Appendix Figure B.2. Solar Visibility Analysis Estlmates by Station for Troop B, 2009- 21
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Notes: The results for panels (a) and (b) are estimated on a sample traffic stops made of White non-Hispanic and Black/African-American or
Hispanic/Latinx motorists during the inter-twilight. The bars and estimated change were obtained by plotting the estimated probabilities at the mean
of the control variables using a linear probability model regressing an indicator for race on an indicator for daylight as well as controls for time of
day, day of week, and badge by year. The unit of observation is a traffic stop but there are a small number of observations with multiple records for
different violations that we weight by the inverse number of records per traffic stops. Each regression was estimated using data only for the
respective station from troop B labled on the horizontal axis. The standard errors used to construct the confidence intervals and to conduct the

hypothesis test denoted by the p-value were clustered at the badge by year level.



Appendix Figure B.3. Solar Visibility Analysis Estimates by Station for Troop C, 2009-21
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Notes: The results for panels (a) and (b) are estimated on a sample traffic stops made of White non-Hispanic and Black/African-American or
Hispanic/Latinx motorists during the inter-twilight. The bars and estimated change were obtained by plotting the estimated probabilities at the mean
of the control variables using a linear probability model regressing an indicator for race on an indicator for daylight as well as controls for time of
day, day of week, and badge by year. The unit of observation is a traffic stop but there are a small number of observations with multiple records for
different violations that we weight by the inverse number of records per traffic stops. Each regression was estimated using data only for the
respective station from troop C labled on the horizontal axis. The standard errors used to construct the confidence intervals and to conduct the

hypothesis test denoted by the p-value were clustered at the badge by year level.
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Appendix Figure B.4. Solar Visibility Analysis Estimates by Station for Troop D, 2009-21
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Notes: The results for panels (a) and (b) are estimated on a sample traffic stops made of White non-Hispanic and Black/African-American or
Hispanic/Latinx motorists during the inter-twilight. The bars and estimated change were obtained by plotting the estimated probabilities at the mean
of the control variables using a linear probability model regressing an indicator for race on an indicator for daylight as well as controls for time of
day, day of week, and badge by year. The unit of observation is a traffic stop but there are a small number of observations with multiple records for
different violations that we weight by the inverse number of records per traffic stops. Each regression was estimated using data only for the
respective station from troop D labled on the horizontal axis. The standard errors used to construct the confidence intervals and to conduct the

hypothesis test denoted by the p-value were clustered at the badge by year level.



Appendix Figure B.5. Conditional Outcome Estimates for Exit and Troop A, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was asked to exit their vehicle on an indicator for race or ethnicity as well
as a rich set of controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month
by statute. Each regression was estimated using data only for the respective station from troop A labled on the horizontal axis. The standard errors
used to construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year

level.
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Appendix Figure B.6. Conditional Outcome Estimates for Exit and Troop B, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was asked to exit their vehicle on an indicator for race or ethnicity as well
as a rich set of controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month
by statute. Each regression was estimated using data only for the respective station from troop B labled on the horizontal axis. The standard errors
used to construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year

level.



Appendix Figure B.7. Conditional Outcome Estimates for Exit and Troop C, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was asked to exit their vehicle on an indicator for race or ethnicity as well
as a rich set of controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month
by statute. Each regression was estimated using data only for the respective station from troop C labled on the horizontal axis. The standard errors
used to construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year

level.



Appendix Figure B.8. Conditional Outcome Estimates for Exit and Troop D, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was asked to exit their vehicle on an indicator for race or ethnicity as well
as a rich set of controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month
by statute. Each regression was estimated using data only for the respective station from troop D labled on the horizontal axis. The standard errors
used to construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year

level.



Appendix Figure B.9. Conditional Outcome Estimates for Arrest and Troop A, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was arrested on an indicator for race or ethnicity as well as a rich set of
controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month by statute.
Each regression was estimated using data only for the respective station from troop A labled on the horizontal axis. The standard errors used to
construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year level.



Appendix Figure B.10. Conditional Outcome Estimates for Arrest and Troop B, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was arrested on an indicator for race or ethnicity as well as a rich set of
controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month by statute.
Each regression was estimated using data only for the respective station from troop B labled on the horizontal axis. The standard errors used to
construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year level.



Appendix Figure B.11. Conditional Outcome Estimates for Arrest and Troop C, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was arrested on an indicator for race or ethnicity as well as a rich set of
controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month by statute.
Each regression was estimated using data only for the respective station from troop C labled on the horizontal axis. The standard errors used to
construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year level.



Appendix Figure B.12. Conditional Outcome Estimates for Arrest and Troop D, 2009-21
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Notes: The results for panels (a) and (b) are estimated on the universe of traffic stops. The numbers underlying the figure were obtained by estimating
a linear probability model regressing an indicator of whether an occupant was arrested on an indicator for race or ethnicity as well as a rich set of
controls. The controls in each regression include indicators for time of day, day of week, year by month by badge, and year by month by statute.
Each regression was estimated using data only for the respective station from troop D labled on the horizontal axis. The standard errors used to
construct the confidence intervals and to conduct the hypothesis test denoted by the p-value were clustered at the badge by month by year level.



