
   
 

   
 

 

 

 

 

 

 

 

Race and Police Violence: An Analysis on Whether a Civilian's Race Impacts Whether a Police 
Officer Will Use Physical Force During Stop and Frisks in New York 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

   
 

 

 

 

 

 

 

 

 

 

 

 

Abstract 

Recently, police interaction with minorities has received more and more scrutiny, and 
tensions between the two groups have steadily risen. Many other studies have sought to 
examine aspects of this trend in attempts to gain more insight and possibly relieve some of the 
tensions. This paper uses NYPD stop-and-frisk data from 2005-2018 to analyze the relationship 
between civilian race and whether physical force is used by police during stops. The results 
demonstrate that minorities are stopped more frequently, and they experience physical force 
from a police officer more often than their white counterparts. This result is hard to generalize to 
other areas and further research is necessary to more closely examine this relationship and 
help control minority-police tensions. 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

   
 

Introduction 

In the last decade, police violence against minorities has become an issue at the 
forefront of the media and the minds of American citizens. This violence became especially 
problematic in places like New York where the massive amounts of minorities being stopped 
skyrocketed to hundreds of thousands, only for the majority of those stopped to be found 
innocent of any crimes. Smith and Holmes (2014) demonstrate that black people are more likely 
than white people to report incidents of experiencing police brutality, and this has generally 
been accepted. Thus, the popular narrative has become that racial minorities, especially black 
people, are in greater danger of experiencing police brutality than white people are. However, 
some of the statistical analysis on the topic has generated doubts over the accuracy of this 
narrative. For example, a Michigan State study by Cesario and Brooks (2019) found no 
evidence for this trend, but the strength of conclusions was limited due to the infrequency of 
their measured response. In their study they examined fatal shootings of black people by police 
officers of different races, however, the analysis discussed in this paper is centered on the use 
of physical force by officers of the New York Police Department (NYPD). Both are uncommon 
responses which presents a unique problem for making conclusions. 
            This paper seeks to answer the question: does the race of a civilian influence the 
likelihood that an NYPD police officer will use physical force on the civilian? We hypothesized 
that, compared to white people, racial minorities would experience disproportionately more 
physical force when stopped by NYPD officers. While this study focuses solely on data for 
NYPD stops, the issue extends beyond simply New York. There is much opportunity for further 
research and analysis to examine and compare police brutality on a broader scale. This issue 
has become especially salient in the last decade as racial tensions have increased with the 
recent political climate and increased media. Through social media especially, incidents of 
police misconduct such as brutality or shootings have become readily available to huge 
amounts of people. Because of this, tensions between police officers and citizens, especially 
minority citizens, are extremely high. This research is important because analysis that can 
provide concrete quantitative information on police brutality against minorities could possibly 
begin to ease the tension between police officers and racial minorities. 

Data 

We obtained stop and frisk data from the New York Civil Liberties Union (NYCLU), a 
non-profit civil rights organization. The online database contains annual data on stop and frisks 
in New York City from 2003 to 2018. Each row in the dataset corresponds to an instance that an 
officer stopped a civilian. Police officers are supposed to report details of every stop. Each 
annual dataset includes up to 100 variables for each observation– such as the age of the 
person stopped, if the person was frisked, if a weapon was recovered, if physical force was 
used and the exact times of the stops. The data comes directly from police officers' reports on 
stops. We obtained a cleaner version of the dataset from our professor. This dataset combined 
all the annual datasets from 2005 to 2018 and contained a few additional variables. 

Data Cleaning  

             For our analysis, we wanted to create the most accurate model to predict the probability 
that physical force was used by the police during a stop then conduct a log-likelihood test to 
assess if civilian race affected this probability. We began our data cleaning by selecting 18 
explanatory variables that we believed would contribute to physical force being used on a 
civilian. Next, we separated date into month and year columns and changed binary variables 
that indicated Y/N to 1/0. We then verified that quantitative variables were recognized as 
numeric and that categorical variables were recognized as characters in R. We converted them 
if necessary.  



   
 

   
 

             For our response variable, we created a general physical force measure to contain any 
instance an officer used physical force during a stop. We merged 5 physical force variables: 
whether an officer hit the civilian with a weapon, whether the officer handcuffed the civilian, 
whether the officer used spray on a civilian, whether the officer drew and pointed a firearm at 
the civilian and whether the officer used other types of physical force into a single column. We 
coded a 1 if any of these types of physical force were used during a stop and coded a 0 if none 
were. Further, we cleaned the subject race column, so it included black, white and other race 
categories. Lastly, we deleted any of the rows containing any NA’s - leaving our final sample 
size at 3,733,491 NYPD stops. 

Model Creating and Analysis 

  We began by creating an initial logistic regression model with the 18 explanatory 
variables we selected to assess the probability that an officer used physical force during a stop 
(G = 756,637, df = 22). We then examined the output of the model (Table 1) and spent some 
time experimenting with other models to find the best model with some variation of the initial 18 
variables. We ended up with an 11-variable model (G = 749,160, df = 15, Table 2) that reduced 
the G statistic by less than 1% (7,477) yet used 7 less variables. We then created a model with 
those 11 explanatory variables and each pairing as an interaction (G = 770,257, df = 109). 
            Because we had hundreds of terms in this model with the interactions, we obtained a 
data frame that only included terms that had significant p-values from the model output. Next, 
we examined this data frame, experimented with various models and ended up selecting 9 
single variable and 20 interaction term to use as our final model. The single variables we used 
were whether a civilian was searched, whether the civilian had other contraband, whether the 
civilian had a firearm, whether the civilian had another weapon, whether the civilian was frisked, 
the suspected crime, stop duration, month and year. Each single variable and interaction term 
had large Wald statistics and statistically significant p-values (<.05), plus the model itself yielded 
a very large G statistic for that number of variables. We created the final model with (G = 
761417, df = 40, Table 3) and without the race term (G = 759542, df = 38, Table 4). Finally, we 
conducted a log likelihood test to evaluate the impact of race. 

Results 

Race significantly affect the probability that a police officer used physical force during a 
stop and frisk (p = 2e^-16, G = 1875.1). A segmented bar chart is used to analyze the 
breakdown between race: the proportion of blacks, other races and whites that had physical 
force used on them was 22%, 23% and 16% respectively (Figure 1).Thus, police officers used 
physical force on blacks and other races at a similar rate, yet they used physical force on whites 
at a 38% lower rate than other races and a 44% lower rate than blacks. Further, by utilizing a 
stacked bar chart, we see that blacks, other races and whites were stopped at much different 
levels (Figure 2). Almost 2 million blacks were stopped, nearly 1.5 million civilians of other races 
were stopped yet just around .4 million whites were stopped (Table 5). Thus, blacks were 
stopped over 4 times as often as whites, and other races were stopped over 3 times as much as 
whites. Blacks make up over half of the stops, yet only around 25% of the population. 
            Further, we used a Confusion matrix (Table 6, Table 7) to validate the model. The 
accuracy rate of the model in predicting the outcome without race was 78.15%, and the 
accuracy rate of the model with race was 78.17% - for a difference of .02%. Thus, adding race 
just marginally improves the model’s ability to predict whether physical force will be used on a 
civilian during a stop and frisk. A ROC curve (Figure 3) was used to determine the threshold 
(minimum predicted probability to determine a positive result) for the confusion matrix. The 
selected value was 0.6 because this yielded a true positive rate around 0.66 and a false positive 
rate under 0.2. A true positive means that the model predicted success and the actual outcome 



   
 

   
 

was a success. A false positive means the model predicted success when the actual outcome 
was failure.  

Discussion 

As this analysis has shown, there is evidence that minorities, specifically black people, 
experience physical force from NYPD officers more often than their white counterparts. Both 
figure 1 and 2 demonstrate that minorities are stopped more often, and a greater proportion of 
their stops result in physical force than when a white person is stopped. This provides support 
for our original hypothesis. However, concrete conclusions are hard to make because of the 
limited nature of these events, as well as the possibilities of confounding. This analysis did not 
control for things like location which could skew the results. If more problematic neighborhoods 
have denser minority populations, these results could be partially due to systematic problems in 
segregation rather than simply racial prejudice held by officers. Another potentially confounding 
factor is that racial minorities were stopped far more than white people. While this provides 
evidence for increased suspicion of racial minorities by NYPD officers, it potentially confounds 
this analysis on the use of physical force. Furthermore, as Cesario and Brooks (2019) 
discussed, it becomes difficult to make meaningful conclusions when measured responses are 
uncommon.  
             Some of the barriers to making generalizable conclusions from this research stem from 
the data itself. First, this data was only collected on NYPD officers and it is possible that New 
York is vastly different from many other areas in the country. Thus, it is hard to generalize these 
results to police officers outside of the NYPD and the civilians they serve. Second, this data was 
self-report. Officers were supposed to report the details on every single stop they made, but 
humans are bound to leave out information or make similar errors. This is evident in problems 
with officers incorrectly marking sex of the suspect, their race, etc. Furthermore, the variables 
for physical force that served as the response variable in this study could be influenced or lack 
credibility due to the nature of their collection.  
            Before any generalizations toward police officers and minorities across the nation can be 
made, further research outside the NYPD is required. Though it would complicate the process, a 
different method of collecting data on incidents could improve the credibility of future studies as 
well. Furthermore, an interesting aspect that was explored in some previous studies was the 
race of the police officer that was guilty of the observed misconduct. This would lead to more 
meaningful conclusions on minority-police officer relations as it could provide support for 
structural issues in police departments, fundamental racial tensions, a combination of both or an 
entirely different issue. Further research and quantitative analysis must be completed in these 
areas to provide insight into police-minority tensions. Without concrete evidence the need for 
action has not been thoroughly demonstrated, and through inaction, tensions are only 
worsening. 
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Appendix 

 

Table 1: R output from initial model 

 

Table 2: R output from reduced model 

 

 

 

 

 

 

 



   
 

   
 

 

 

 

 

Table 3: R output of final model with race variable 

 

Table 4: R output of final model without race variable 



   
 

   
 

 

 

 

 

 

 

Table 5: Officer stops broken down by race 

 

Table 6: Confucian matrix for model with race 

 

 

Table 7: Confucian matrix for model without race 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

   
 

 

 

 

 

Figure 1: Police physical force by race (proportions) 

 

Figure 2: Police physical force by race (counts) 

 

Figure 3: ROC curve for Confucian matrix 


