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�
��
�����������
���¢�£�����	
�����������
�
��
�����������
������
��¤���  ¡¥¦��§̈ �¥
�§©¡ª¥�������
������������
£�����«¬̈ §̈̈ ª­® ̈ �̄̈©° ̄     ̈ © ­̈±
21-cv-01531

11/12/2024 Trial 
Plaintiffs Exhibit 6

Case 2:21-cv-01531-AMM   Document 209-12   Filed 10/10/24   Page 2 of 12



��� �����	
���
�������	���	������	
������	����������������������� !"  !�#!"$��%���  �&'(�&%)% )���**"��+#�%),�+-&� !"  !�./01�)2"2�&�)&�*�����)" %�#3�"� ���*4!%5,�$��'6!�*-��"�#* " �* ��* !" 5�* -&#!����"))% &���� +#"&&��**7-�* �%)*%8!"�"**��) %�&�*�����)" �%)49- �" !����$�"+* " �* ��"+3"  ��)* !" "����+�$")  % !�*�7-�* �%)*':��"-*� !�*�*"�%) �%$��*�"+ %3�� !" !"*9��)* -&��&�)$"��%-*5"#*45�2%�) %*%��&� "�+�);�� �%)*<")&=%) !�!�* %���"+9"�>2�%-)&")&"$"�+"9+�&" "'(�3��*�) %-��%&,�+*")&��*-+ *�);�� �%)*?")&@4")&3�%$�&�*%��&�*�-**�%)�);�� �%)A' �BC�DEFGHIJK�B�G	���J��L
���
��M��	�MN�
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Gelman, Fagan, and Kiss: "Stop-and-Frisk" Policy
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Figure I. Number of police stops in each of 15 months, characterized by type of crime and ethnicity of person stopped (-, blacks; 

, Hispanics;••····, whites).

crimes that the police might suspect were committed by mem­
bers of each ethnic group. When compared in that way, the ratio
of stops to DCJS arrests was 1.24 for whites, 1.54 for blacks,
and 1.72 for Hispanics; based on this comparison, blacks are
stopped 23% more often than whites and Hispanics are stopped
39% more often than whites. 

4. MODELS

The summaries given so far describe average rates for the
whole city. But suppose that the police make more stops in
high-crime areas but treat the different ethnic groups equally
within any locality. Then the citywide ratios could show sig­
nificant differences between ethnic groups even if stops were
determined entirely by location rather than by ethnicity. To sep­
arate these two kinds of predictors, we performed multilevel
analyses using the city's 75 precincts. Allowing precinct-level
effects is consistent with theories of policing such as "broken
windows" that emphasize local, neighborhood-level strategies
(Wilson and Kelling 1982; Skogan 1990). Because it is pos­
sible that the patterns are systematically different in neigh­
borhoods with different ethnic compositions, we divided the
precincts into three categories in terms of their black popula­
tion: precincts that were less than 10% black, l 0--40% black,
and more than 40% black. We also accounted for variation in
stop rates between the precincts within each group. Each of the
three categories represents roughly 1/3 of the precincts in the
city, and we performed separate analyses for each set. 

4.1 Hierarchical Poisson Regression Model 

For each ethnic group e = 1, 2, 3 and precinct p, we modeled 
the number of stops, Yep, using an overdispersed Poisson re -

gression with indicators for ethnic groups, a hierarchical model
for precincts, and nep, the number of DCJS arrests for that eth­
nic group in that precinct (multiplied by 15 / 12 to scale to a
15-month period), as a baseline or offset, 

Y ~ Poisson(.!2n eµ,+a,+/Jp+Eep) ep 
12 

ep 

/3
p 

~ N(0, a}), 

Eep ~ N(0, a;), 

(l) 

where the coefficients Cte (which we constrained to sum to 0)
control for ethnic groups, the f3

p
's adjust for variation among

precincts (with variance O'fJ), and the Ee/s allow for overdisper­
sion, that is, variation in the data beyond that explained by the
Poisson model. We fit the model using Bayesian inference with
a noninformative uniform prior distribution on the parameters
µ,, a, O'fJ, and a€ . 

In classical generalized linear modeling or generalized esti­
mating equations, overdispersion can be estimated using a chi­
squared statistic, with standard errors inflated by the square root
of the estimated overdispersion (McCullagh and Nelder 1989).
In our analysis, we are already using Bayesian inference to
model the variation among precincts, and so the overdispersion
simply represents another variance component in the model;
the resulting inferences indeed have larger standard errors
than would be obtained from the nonoverdispersed regression
(which would correspond to a€ = 0), and these posterior stan­
dard errors can be checked using, for example, cross-validation
of precincts. 

Of most interest, however, are the exponentiated coefficients 
exp(ete ), which represent relative rates of stops compared with 
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