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Issues

A startling fact has been revealed by The Washington Post’s database on police shootings in the United
States since 2015: almost 1,000 fatalities annually, a glaring undercount based on ongoing investigation.
The Post revealed to the FBI that there had been serious underreporting following Michael Brown’s 2014
death. Just one-third of occurrences were included in the FBI database by 2021. The Post improved
accountability in 2022. We address the questions:

• Do certain police departments show a higher rate of incidents of no body camera usage?

• Is there a difference in the mean age between different racial groups?

• What proportion of individuals involved in incidents were armed? Are there age-related patterns in
the type of weapons used in fatal incidents?

• Are there any trends in the types of arms used by different races?

• Are there statistically significant differences in the prevalence of mental illness indicators across dif-
ferent racial?

• Are there discernible spatial characteristics associated with police shootings?

Findings

• According to our analysis, Texas (207), California (161), Georgia (129), North Carolina (103), and Ten-
nessee (106), are the top 5 states with the greatest percentage of police departments that do not use
body cameras during fatal incidents. This raises concerns about accountability and transparency as it
appears that these departments have consistently not used body cameras as documented. Additional
research into these states’ body camera policies and practises may shed light on law enforcement
protocols and point out areas where incident reporting and scrutiny might be strengthened.

• The mean age differences highlight significant disparities between Black and White populations, with
a substantial 7.20 years

• We found clear evidence that the average ages vary significantly across different racial groups. Our
analysis used statistical methods to compare these groups, and the results strongly suggest that the
mean ages are not the same. In simpler terms, it’s likely that there are real differences in the average
ages between these racial categories

• A significant majority of individuals involved in incidents were definitively armed, comprising 87.75%
of the total. Further exploration revealed that among those who were armed, the majority (57.96%)
carried guns.

• The analysis reveals varying percentages of mental illness indicators across racial groups. Asians
exhibit a relatively high percentage at 22.6%, suggesting a notable prevalence of mental health con-
cerns in police incidents. Black individuals show a lower but still significant rate of 15%, while Whites
demonstrate the highest at 26.6%.

• Discernible demographic patterns exist in the spatial distribution of police shootings. The data re-
veals notable clusters in certain regions, suggesting a correlation with specific demographics. Further
exploration is needed to understand the nuances of these patterns and their implications
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Discussion

• Normality was not detected in any racial group. Levene’s test indicates significant differences in vari-
ances across groups, violating ANOVA assumptions. Traditional ANOVA and Welch’s ANOVA both
confirm significant age differences between races, but Welch’s ANOVA, robust to unequal variances,
was preferred due to homogeneity violations. The low p-values in both ANOVA tests provide strong
evidence against the null hypothesis, suggesting substantial age variations among racial groups. The
reliance on Welch’s ANOVA underscores its suitability for handling heterogeneous variances. In con-
clusion, the results indicate significant age disparities across races, emphasizing the importance of
using appropriate statistical methods for robust conclusions.

• Our determination is grounded in rigorous analysis and statistical evidence from the dataset. The
evident 7+ year average age difference between Black and White individuals in police shooting inci-
dents prompts thoughtful consideration. While speculation on potential reasons arises, it’s crucial to
approach causation with caution. The observed age difference is a product of the available data, em-
phasizing the need for additional information and verifiable explanations. Future datasets may present
distinct average age disparities, urging a nuanced exploration of factors contributing to differential out-
comes between Black and White populations in police interactions.

• A small proportion, 3.98%, fell into the ”undetermined” category, suggesting uncertainty about their
armed status. A minor percentage of incidents, 2.39%, had missing data, indicating a lack of informa-
tion regarding whether the individuals were armed.

• The finding regarding mental illness underscores the importance of tailored approaches in law en-
forcement, mental health support, and community outreach. Addressing the nuanced needs of each
racial group is crucial for fostering equitable and effective responses, contributing to a more inclusive
and empathetic approach to policing and mental health services in different communities.

• The analysis uncovers a highly significant spatial pattern in police shootings (Moran’s I = 0.9725, p
= 0.0010). Concentrated clusters, notably in the central-right region (Cluster 1), suggest non-random
occurrences. Demographic exploration within these clusters unveils complex factors influencing the
spatial distribution, warranting further investigation for targeted intervention.
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Appendix A: Method

Data Collection: Every person shot and killed by an on-duty police officer in the US is tracked by The
Washington Post since 2015. Reporters have documented thousands of deaths since then. In order to
improve departmental accountability, The Post updated its database in 2022 to standardise and make public
the names of the police agencies engaged in each shooting. Data Loading and Preprocessing: Multiple
data preprocessing steps are performed, including splitting multiple police departments into separate rows,
extracting the state from the police department column, and filtering incidents with no body camera usage.
Data Analysis: The script then analyzes the data to answer specific questions:

• Investigating if certain police departments show a higher rate of incidents with no body camera usage.

• Examining differences in the mean age between different racial groups using ANOVA and Welch’s
ANOVA.

• Exploring trends in the types of arms used by different races.

• Investigating the prevalence of mental illness indicators across different racial groups using chi-
squared test.

• Performing clustering analysis using DBSCAN to identify spatial patterns in police shootings.

Data Visualization: Folium is employed to create interactive maps, including a heatmap of police shooting
incidents and clusters identified by DBSCAN. Machine Learning: Logistic Regression is applied to predict
the type of arms used based on age. Standardization and encoding of categorical variables are performed
using LabelEncoder and StandardScaler. GeoSpatial Analysis: GeoPandas is used to work with GeoJ-
SON files and perform geospatial analysis. Folium is utilized to create interactive maps, providing a visual
representation of police shooting incidents across different locations Statistical Tests:

• Shapiro-Wilk test is used for checking normality of age distribution within each racial group. Levene’s
test is employed to check the homogeneity of variances across different racial groups.

• ANOVA and Welch’s ANOVA are performed to assess significant differences in mean ages across
racial groups.

• Chi-squared test is utilized to examine the association between race and signs of mental illness.

Clustering Analysis: DBSCAN (Density-Based Spatial Clustering of Applications with Noise) is applied for
spatial clustering of police shootings, identifying patterns in the geographic distribution of incidents. Output
and Visualization: The script outputs various statistics, classification reports, and visualizations, including
bar plots, heatmaps, and maps.
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Appendix B: Results

Figure 1: States with 100% no body camera rate

The Shapiro-Wilk tests for normality reveal that the age distribution is not uniform across racial groups, as
evidenced by low p-values (e.g., p = 1.892e-26 for White). Additionally, Levene’s Test for Homogeneity of
Variances supports the assertion that there are significant differences in age variances across these groups
(p = 8.917e-54). The Welch’s ANOVA F-Statistic of 130.99 further reinforces the conclusion that there are
substantial differences in ages across races (p = 2.40e-160).

The ANOVA results also extend to weapon types, indicating statistically significant differences in age
across different categories (p = 3.98e-18). The classification model, with an accuracy of 58%, provides
a nuanced understanding of its performance through precision, recall, and F1-score metrics for various
weapon types.
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Figure 2: Distribution of Ages for Different Races

Figure 3: Violin Plot of Age Distribution Across Different Weapon Types
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Figure 4: Signs of Mental Illness by Race

The prevalence of mental illness indicators exhibits noteworthy disparities among racial groups, as indi-
cated by a p-value of 1.26e-32. The percentage distribution of signs of mental illness ranges from 0% for
Black, Hispanic individuals to 28.57% for those categorized as ’Other.’

Asian 22.602740

Black 15.045135

Black,Hispanic 0.000000

Hispanic 16.045627

Native American 15.384615

Other 28.571429

Unknown 15.286624

White 26.617179

Geographical data, featuring city names, latitude, longitude, and cluster assignments, reveals the exis-
tence of five distinct clusters. This spatial categorization provides insights into potential regional patterns or
disparities within the dataset.

These numerical values serve as critical benchmarks, substantiating the statistical significance of the
observed patterns. The low p-values in normality tests and ANOVA underscore the robustness of the
findings, while the accuracy of the classification model offers insights into its reliability. The geographic
clustering further adds a spatial dimension to the analysis, potentially revealing patterns that may have
implications for law enforcement practices or resource allocation.
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(a) HeatMap layer for the police shooting incidents (b) Clusters
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Appendix C: Code
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Contributions:

All co-authors played an equal part towards the creation of the project.
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