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Understanding the Use of Force By and Against the Police
Summary of Results

Based on a survey of 1,585 adult custody arrests completed by the Phoenix Police Department
during two weeks in June 1994:

1. Police used some physical force in about one in every five arrests.
Suspects used some physical force in about one in every six arrests.

2. We developed three measures of force: Physical Force,
Continuum of Force and
Maximum Force.

When force was used by the police or by suspects, it was typically
at the low end of force severity on each measure of force.

3. Phoenix police officers have the authority to not handcuff suspects and they used this
discretion in 20 percent of all adult custody arrests studied.

4. Weapons were used by the pdlice in 2 percent of all arrests. The weapon most frequently
used by the police was a flashlight (12 times in 1,585 arrests).

5. The single best predictor of police use of force is suspect use of force;
suspect use of force, however, does not predict all police use of force.

6. Consistent Predictors of the use of more force by the police are:

Suspect Use of Force

Suspect Gang Involvement

Suspect Alcohol Impairment

Suspect Known to be Resistive, Assaultive or to Carry Weapons
Both Suspect and Police Officer Are Male

Type of Offense (Violent)

Presence of Bystanders

Police Use of Contact and Cover Tactic

Increased Numbers of Police Present

7. Measures of force obtained by interviewing suspects were at levels similar to measures
. obtained from surveys with the police.

§;'ar_e needed to detérfrrji;i:é‘_how_accurately the results
s of force by and against the police.
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Executive Summary
Understanding the Use of Force By and Against the Police

The Phoenix Police Department, in conjunction with Rutgers University and Arizona State
University, designed and implemented a study of the use of force by and against Phoenix police officers.
This study was concerned with describing the amount of force used and the characteristics of arrest
situations, suspects and officers associated with the use of more or less force. The research was motivated by
a perceived need on the part of the Phoenix Police Department and the National Institute of Justice, which
sponsored this research, to generate systematic information about arrest situations and arrest tactics policy,
training and practice.

This research was designed to address some of the more important limitations of prior research on use
of force. First, it focused on and developed measures to capture the continuum of force actually employed.
Measures of the simple dichotomy between force/no force (or excessive/ reasonable force) do not capture the

— full range of police or suspect befiavior or recognize the great variety of force behavior in police work.
Second, this study collected data from a representative sample of arrests. Our concern was not limited to
small number of instances where high levels of force (i.e., those resulting in firearm discharges, deaths or
serious injury) were used or where complaints against the police were made but to those instances where
force could be used. This project had a third distinguishing focus: identifying the correlates of force.
Although helpful, describing the arrest situations or the amount of force is by itself not a sufficient basis for
developing arrest tactics training. Our goal was to understand under what circumstances and in which
situations more or less force is used to accomplish an arrest and to use that information to improve arrest
tactics training and practice.

Our primary source of information was a one-page, front and back, survey completed by Phoenix

~ police officers after arrests were made during a two week period in June 1994. (See Figure 1). This form
was used to record specific behavioral aspects of the arrests as well as how the police were mobilized, the
nature of the offense, and officer and suspect characteristics. We found no evidence to suggest that the use of
this survey form influenced normal police behavior.

We compared the detailed information in the officer survey with each of the three measures of force
and we developed multivariate statistical models to evaluate the extent to which officer, suspect and arrest
characteristics predicted the amount of force used. The range of predictors available in prior research was
limited in number and scope and considered an inadequate basis for developing arrest tactic policies or
testing theories of police behavior.

Good research practice, like good police work, recognizes that after-the-fact reports by an interested
party may not always provide complete information about a particular incident. We assessed the reliability
of our officer survey by interviewing a sample of suspects booked in the Maricopa County Jail and their
interviews were matched to the officer surveys. Both the officer surveys and the suspect interviews were
voluntary and anonymous. No unique officer or suspect identifiers were collected and the completed forms
and interviews were always in the custody of the university-based researchers. We implemented these
procedures to encourage participation, to obtain candid responses and to protect the confidentiality of

- research subjrects. [See Chapter 2.]
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Figure ES-1: Police Survey Form
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Figure ES-1 Continued: Police

Survey Form
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From these surveys, we obtained detailed information about the frequency of specific behavior of
the police and of arrested suspects along 5 dimensions: Voice, Motion, Restraints, Tactics, and Weapons.
During arrests in this study, officers used threats or shouts less than 4% of the time, pursued a fleeing
suspect 7% of the time, placed cuffs or restraints on 77% of the suspects, used a weaponless tactic (holding,
hitting, etc.) 17% of the time, threatened to use a weapon in 3.7% of the arrests, and used a weapon in 2%
of the arrests. The most frequent weapon threatened was a handgun (45 arrests); the most frequent weapon
used was a flashlight (12 arrests). In 20% of the adult custody arrests, no restraint was used.

From this kind of detailed information, we constructed three measures of force used by police
officers--Physical Force, the Continuum of Force, and Maximum Force--and three parallel measures for
force used by suspects. Each of these measures were designed to capture low levels of force not
traditionally included in research on police use of force; however, our central finding is that force was
rarely used by police officers (or by arrested suspects) and that when some form of force was used it was
typically at the low end of our measures. [See Chapter 3 for details].

Physical Force

The first measure is a traditional dichotomy of those arrests where physical force was or was not
used. We defined the use of physical force for officers and for suspects in parallel but slightly different
ways.

Definition 1: Measures of Physical Force

POLICE SuUsPECT

Use of Severe Restraints*

Use of Any Weaponless Tactic Use of Any Weaponless Tactic

Use or Threatened Use Use, Threatened Use or Possession
of Any Weapon of Any Weapon

*Severe restrains include cuffing while suspect prone, hobble, leg cuff and body restraint.

Table ES - 1 displays the frequency with which the Phoenix police used physical force during two
weeks in June 1994 . In 349 or 22% of the 1585 surveyed arrests, the police used some form of physical
force. In nearly 4 out of every 5 adult custody arrests police officers used no physical force at all. Physical
force by the suspects (See Table ES - 1) occurred in 228 or 14.4% of the 1585 surveys. In roughly 5 out of
every 6 adult custody arrests the suspects used no physical force.

Table ES - 1: Use of Physical Force by Police and By Suspects
1585 Adult Custody Arrests | Number | Percent

Physical Force by Police 349 22.0%

Physical Force by Suspects | = 228 14.4%

. Contmuum of Force

"f forcex we developed (See »Deﬁmtlon 2) captures the two six-step rankings of

force dichotomy is madequate to
nters _wnh the pubhc
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Definition 2: Measures of the Phoenix Police Department Continuum of Force

POLICE , SUSPECTS

0. No Force 0. No Resistance

1. Police Presence , 1. Psychological Intimidation
2. Verbal Commands 2. Verbal Non-Compliance

3. Control and Restraint (handcuffs) 3. Passive Resistance

4. Chemical Agents -4. Defensive Resistance

5. Tactics and Weapons* 5. Active Aggression

6. Firearms/Deadly Force 6. Firearms/Deadly Force

*

includes all physical téctics and weapons used except chemical agents and firearms.

Table ES -2 displays the frequency with which these levels of force and resistance were observed
in our study. In 57.9% (918) of the arrests, the highest level of force used by the police were restraints; in -
another 22.1% (350) of the arrests, no restraints were used. Chemical weapons were the highest level of
force used by the police in .01% (2) of the arrests; firearms were used or threatened in 3.4% (54) of the
arrests. [Note: Firearm use did not involve the discharge of a weapon]. Other weapons and weaponless
tactics were used in 16.5% (261) of the arrests.

In 61.6% (977) of the arrests, the suspects offered no resistance to officers. In another 12.3%
(196), the levels of resistance were either psychological or verbal. In 136 arrests (almost 9%), the
suspects used or threatened to use a physical tactic or a weapon,; in 11 of those arrests (.7%), the weapon
was a firearm. [See also Figure ES - 2].

Table ES - 2: Highest Level of Force Used By Police and By Suspects

Continuum of Force: Highest Level Reached in 1585 Adult Custody Arrests
Police N Suspects N %

One Officer 106 . No Resistance | 977 | 61.6%
Two or More Officers 185 . Psychological | 104 6.6%
Verbal Commands 59 . Verbal 92 5:8%
Restraints 918 . Passive 75 4.7%
Chemicals 2 . Defensive | 201 | 12.7%
Tactics and Weapons 261 . Aggressive | 125 7.9%
Firearms* 54 . Firearms* 11 0.0%

1 | 5| 1000%
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' 1

Maximum Force

We constructed a measure of the maximum force used by the police by identifying the single most
severe use of force used by the police based on a ranking of 80 different types of police statements,
physical restraints, tactics, and weapon use. These rankings can vary from 0 to 100 (with 100 reflecting
maximum force) and reflect the average judgment from a survey of 11 experienced Phoenix police
officers. In a similar exercise, we constructed a measure of the maximum amount of force used by
suspects. The distribution of force generated by this measure is displayed in Figure ES - 3B.

Using each of these three alternative measures of force, our survey of adult custody arrests in
Phoenix found that no force or only low levels of force are used in a large proportion of cases. In
hindsight, this may appear obvious; in the research on the use of force or in official
policy and training on the use of force, appreciation for the commonplace absence of force is not obvious.
Recognition that force is rare and, when used, varies along a continuum has implications for law
enforcement policy, training and street behavior.

Interviews with Suspects

In order to assess the reliability of our measures of force, we matched suspect interviews and
police surveys from a sample of 185 suspects taken into custody during the two week study period in
June 1994. Trained interviewers from Arizona State University asked these individuals about the force
used by the police during their arrest and the force which they themselves used. From these 185 suspects
we obtained aggregate level indications of force used by police quite comparable to those obtained in the
police surveys.

Table ES-4: Summary Measures from Police Survey and Suspect Screens

Type of Force By Police Police Survey Suspect Interview

Number Percent | Number Percent
No Force 152 82.2% 147 79.5%
Hit or Push 4 2.2% 10 5.4%
Other Weaponless Tactic 18] 9.7% 18 9.7%
Use or Threatened Use of Weapon 11 5.9% 10 54%
Total 185 100.0% 185 100.0%

Models of Force

In addition to developing three measures of force, we used the 1585 surveys to compile detailed
information about how the police were mobilized, the nature of offense, the location of the offense, and
the personal characteristics of officers and suspects. We collected information about each arrest on some.

- .41 specific items wh1ch from prior research or professional experience were thought to influence the use
“of force [For more detailed information on these measures, see Chapter4]. . -
We compared how each of our measures of ‘force vaned sunultaneously w1th each of these
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Consistent Non-Predictors of Force
We grouped these predictors into 6 Domains:
Mobilization of the Police
Nature of the Arrest Situation
Nature of the Arrest Location
Personal Characteristics of the Police
Personal Characteristics of the Suspect, and
Interaction of Police and Suspect Characteristics.

We determined that more than a third of the considerations we tested predicted none of
our measures of suspect use force or police use of force. [For more detail on predictors of
force, see Chapter 5].

Consistent Non-Prédictors of Either Suspect or Police Use of Force

Mobilization of the Police Personal Characteristics of the Police
Custody Status of Arrestee Number of Arrests in Past 30 Days
Dispatch or On - View Arrest Years Since Last Training

Night Time

Weekends

Weekend Nights

Nature of the Offense Situation Personal Characteristics of Suspects
Number of Suspects at Initial Contact Known to have Criminal Record

Number of Suspects at Arrest Completion
Victim and Suspect Same Family
Bystander and Suspect Same Family

.
Nature of the Arrest Location Suspect and Officer Characteristics
Inside a Residence Height
Location Known for Criminal Activity Weight

Given the large and representativeness of our sample of adult custody arrests from which a large variety of
measures of potential predictors were obtained and the strength of the multivariate analyses employed,
these findings of "no effect” cannot be attributed to the inability of the research design or its
implementation to identify such predictors, if they do exist. While generalization of these findings awaits
replication, future discussions of police use of force policies and practices (and designs for additional
research on police use of force) need to be cognizant of the absence of systematic evidence documenting
the predictive stre gfth_of thes__e} 1__6 considerations.

_These mconmsten' redlct S 2
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Inconsistent Predictors of Police Use of Force

Mobilization of the Police Nature of the Arrest Location

Patrol Division (-) Visibility(-)

Early, Middle or Late Phase of Shift Inside a Building - not a residence(-)
Number of Police at Initial Contact Location Known to be Hazardous
Nature of the Offense Situation Personal Characteristics of the Police
Traffic Offense Length of Service

Property Offense Past Injury

Vice Offense

Domestic Call ' Personal Characteristics of Suspects
Bystander's Demeanor ‘ Drug Impaired

Interaction of Personal Characteristics
Age
Race(-)

NOTE: The minus (-) signs indicate a negative relationship. Thus, as a predictor (such as visibility)
increases in value, the use of force decreases. The negative sign on the race variable is determined by the
fact that Hispanic suspects on average use less force against the police.

Because suspect use of force influences police use of force, we included in this list of inconsistent
predictors any consideration that predicted one measure of suspect use of force. For instance, prior injury
to an officer does not predict police use of force directly but it does predict one of our three measures of
suspect force. Similarly, the race of officers and suspects plays no role in predicting police use of force,
but because Hispanic suspects use less force on one measure, we list race as an inconsistent predictor of
force.

Consistent Predictors of Police Use of Force

In the six domains that we examined, our analyses identified 9 characteristics which
consistently predicted police use of force.
Mobilization of the Police

Use of Contact and Cover Tactics

Increased Number of Police
Nature of the Offense

Arrest for a Violent Offense

___i?.Nature of the Locatlon R
= Presence of Bystanders ;

Pohce 'Characte ‘
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Suspect Characteristics
Suspect Use of Force
Suspect Gang Involvement
Suspect Alcohol Impairment
Suspect Known to be Resistive, Assaultive, or Carry Weapons

Combination of Police and Suspect Characteristics
Both Suspect and Police Are Male

Some predictors affect police use of force directly; others affect police use of force through their influence
on suspect use of force. Some characteristics predict both. Figure ES - 4 depxcts the relationship among
the consistent predictors.

Among the predictors of police use of force, suspect use of force had the largest impact on each of
our three measures of police use of force. This remains true when controlling for the possibility that some
suspect force could be a reaction to police use of force. This finding supports the perspective that
underlies use of force policies and arrest tactics training in the Phoenix Police Department and in many
other departments around the country. Police are authorized to use force and do use force in response to
levels of resistance from suspects. However, suspect use of force does not explain all or even a large
proportion of the variation in the amount of force used by the police. This finding supports the
perspective that response to suspect force, although significant, is not the only situation in which the
police use force.

Implications for Policy
This research has specific 1mphcatxons for police use of force policy, training, and practice. First,
this research provides systematic evidence that the use of force in Phoenix is infrequent and when used is
typically at the lower end of our measures of force. When force is used, we found it is not applied
unevenly or in discriminatory ways against racial minorities. Had our results been different, a
recommendation for a general revision of current policies, training and tactics would be part of this report.
Those are not our findings nor do we recommend sweeping changes in the current approach to the use of
force by the Phoenix Police Department.
The findings of this research do raise some areas of concern. For instance, the single most '
frequent weapon used when arrests are made in Phoenix was the flashlight. At the present time, the arrest
tactics training program provides limited guidance regarding the use of a flashlight as a weapon. Officers
are currently instructed that the same rules that apply to the use of batons apply to flashlights. A second
area of concern is the connection between the widely promoted contact and cover tactic which in our
research is consistently associated with increased use of force. We are not so mindless as to assert on the
basis of the evidence we have that the use of this tactic causes the police in Phoenix to use more force.
However, our research design includes controls characteristics of the arrest situation that might lead
officers to use contact and cover--suspect use of force, violent offense, number of suspects and
- bystanders, low visibility, etc. -and, therefore, these concerns cannot explain the consistent association
"between the use of contact and cover and all three of our measures of force. . In addition, the contact and
[ ’ ] a'tactlcal advantage_s 10 phys1cal confrontation occur.
’ ' : fo by police and suspects; we
ugh examination of all

of the data collected in this
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Figure ES-4: Final Model of Police Force
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The third implication of our findings for arrest tactics policy, training and practice stems from the
finding that the sex of the suspect and the police officer directly affect the amount of force used by the
police. We found that there was more force by the police when both officer and suspect are male
compared to arrests where both officer and suspect are female (or when officer and suspect sex was not
reported). The research literature would consider the role of sex as an extra-legal factor; a consideration
that should not influence the performance of a public responsibility and we agree the sex of the officer and
suspect should not influence the amount of force used to make arrests, all other things being controlled.

We did not find that male suspects use more force against the police than female suspects when all
of our predictors are considered. For most officers and researchers, this is counter-intuitive. We have
included statistical controls for the height and weight of officers and suspects as well as the use of force
by the suspect and these controls or other factors not included in our research may account for the absence
of an effect for suspect sex on suspect use of force. Since most arrests (1059 or 67%) involve a male
officer and a male suspect, we interpret these findings as meaning that arrests of female suspects by
fernale officers involve less force than the typical arrest.

A fourth area of concern is use of restraints and the possibility that Phoenix police officers are
using too little force when they make custody arrests. In more than 20% of the adult custody arrests in
this research, the police officers asserted that they had used no hand cuffs or other restraints. In another
3% of the arrests, this item was missing. Our data were recorded after the arrest was completed so this
figure may not include some arrests where Phoenix police officers initially did not restraint the suspect
but changed their mind before the arrest was completed. Our data do not provide a basis for determining
whether the current policy which authorizes and encourages officers to restraint any custody arrestee but
requires them to do so only on felons and belligerent suspects is a good one or not. Our concern is based
on what appears to be a high frequency with which that discretion is exercised..

The last area of concern raised by this research is the generic and imprecise quality of some of the
12 categories of suspect resistance and officer response that are central to the department's use of force
policies. We developed behavioral indicators for each of these categories but not without difficulty and
we suspect that officers may have similar difficulties determining whether, for instance, flight in a 2,000
pound automobile belongs in category 4 defensive resistance or category 5 active aggression. Similarly,
the policy separates chemical agents from other weapon use and groups together all other weapon use
except firearms. We are not recommending the kind of detailed ranking distinguishing weapon
possession, threat and use that was useful for this research or the use of more than 6 categories but we
think that the policy can be more clearly stated and the relative rankings based more explicitly on the
relative severity of officers and suspect behaviors. Lastly, as new weapons and tactics become available,
the review of the continuum of force categories is inevitable.

Implications for Research
This research used a representative sample of police behavior, developed a variety of measures of
police and suspect use of force, and employed explicit models and appropriate multivariate statistical
procedures to assess the strength of individual predictors of force. Prior research has not met these
. accepted research standards and we argue that future research not only should do so but should also make
! unprovements on the inno fatlonsy reported here, - :
A ntatlve, though‘not systematlc We used one two-week period in June
1is any seasonal varjation in the amount or distribution of force.
tistical basis to make mferences about all
and implemented.
s precluded‘ understanding the behav:or of md1v1dual
d the matchmg of ofﬁcer surveys and suspect mtervxews

This document is a research reBort submitted to the U.S. Department of Justice. This report

has not been published by the Department. Opinions or points of view expressed are those
of the author(s) and do not necessarily reflect the official position or policies of the U.S.
Department of Justice.



Federal protections for the confidentiality of research subjects, even police officers, is very strong and
future research should attempt to integrate survey, interview and official records of police and suspect
behavior.

Our measures of force are improvements over simple dichotomies of the past but as ordinal or
interval measures they are just illustrative. At best they are early prototypes of measurement models that
reflect true scales or the full extent of harm caused by different forceful actions.

Our data collection instrument includes many items thought to be important in police use of force
and this was a burden to participating police officers. The length of this form reflects the fact that we
could not match officer responses to official records about the arrest, the suspect's prior record or the
officers career. Improvements on weapon possession and use are essential and the crucial concern about
the sequencing of officer and suspect behaviors must be a high priority.

The use of multivariate statistical models improves the rigor of this research but the available
methods used here are but a small subset of approaches to assessing causal influences. Most police
professionals and researchers think that community context is an important consideration in how much
force is used and this research does not incorporate contextual models to account for such influences.

This research is one study in one jurisdiction at one point in time. The results we obtained here
may not generalize to other jurisdictions and the relationships between the citizens and their police. There
is no substitute for replication. _

All prior assessment of police use of force that use a systematic sample of police behavior as their
base report that the use of force is infrequent and that many of the factors commonly thought to influence
the use of force do not. Limitations in prior research left the validity and reliability of those findings
uncertain. This research implemented a design to overcome some of these limitations and we reach the
same conclusion: force is infrequent and when used is at low ends of use of force measures. In addition,
our results do not support the notion that the race of officers or suspects directly or indirectly impacts the
amount of force used in adult custody arrests. Subsequent research must be attentive to the low base rate
for use of force by police and the even lower base rate for force by suspects; the popular focus on racial
factors in use of force seems to be unsupported by the available research evidence.

In conclusion, this research implemented an innovative approach to measuring the amount of force
used by and against the police. The findings of this research are that force is infrequently used by the
police and even less frequently used by suspects. Interviews with suspects record similar levels of force
by the police as those obtained from self-reports by the police. Of the 41 predictors used, only 9
consistently contributed to the prediction of our three measures of police use of force. The single largest
predictor of police use of force was suspect force. At best we could explain no more than one-third of the
variation in use of force. Two-thirds or more of the variation in use of force remains unexplained.
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The Phoenix Project:
Predictors of Suspect Use of Force

Executive Summary

Principal Investigator: Russell A. Johnson

o , ' ;

This study includes several separate analyses using data from the N1J funded study "Understanding
the Use of Force By and Against the Police" by Garner, Buchanan, Hepburn, Schade and Fagan
(1995). The data includes information regarding 1585 arrests made in Phoenix, Arizona in 1994. The
original study identified factors likely to result in police use of force in effecting an arrest. This
reanalysis is divided into three main parts. First, the original study by Garner et al. is replicated using
the same methods as accurately as possible. Second, the methods of that study are reversed to
determine likely predictors of suspect use of force. Finally, the Phoenix data are used in an analysis
similar to a study of citizen compliance conducted by Mastrofski, Snipes, and Supina (1996).

Sincere thanks to Dr. Robert A: Brame, Dr. Charles W. Dean and Dr. David Hirschel for their
assistance and direction dunng the course of this research.

This research was funded by award # 98-1J-CX-0071 from the National Institute of Justice. Points of
view expressed in this report are those of the author and do not necessarily represent the official
positiox; qf the Naﬁpnal Ingtit__ute Q{ Justi_ce‘. o
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Findings from the Reanalysis of the Phoenix Study of Police Force

The original study of police use of force conducted by Garner et al. (1995) was replicated using the
same methods as accurately as possible. Below are the results of this reanalysis.

1. Consistent predictors of police use of force mclude the following:
Suspect Use of Force

Number of Officers Initially at the Scene*

Change in the Number of Police

Police Use of the Contact and Cover Tactic

Bystanders Present at Arrest*

Visibility at Arrest Scene (-)*

Suspect Known to be Assaultive or Resistive or Carry a Weapon
Suspect Male*

2. Consistent predictors of suspect use of force include the following:
Violent Offense, Non-domestic

Vice Offense*

Domestic Violence Offense*

Bystanders Present at Arrest

Suspect Impaired by Alcohol*

Suspect Association with a Gang

Suspect Age (-)*

Suspect Hispanic (-)*

(-) Indicates a negative relationship, associated with less force.
* Not identified as a consistent predictor in the original study.

3. Though the findings of this reanalysis differ from those of the original Phoenix study it is not
suggested that the original findings are incorrect or inappropriately presented. All predictors
identified in the original study are also identified in this reanalysis. The reanalysis also identified
predictors in addition to those identified in the original study. If errors were made in the original
analysis they were Type Il errors, failing to identify relationships that do exist. If errors were made
in this reanalysis they were Type I errors, identifying relationships that in fact do not exist.

4. A graphic representation of the final model from this reanalysis is provided below as Figure 1.-
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Figure 1: Police Force Model From Reanalysis
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Visibility at Arrest Scene (-)
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Violent Offense (Non-Domestic)
Vice Offense

Domestic Violence Offense
Suspect Alcohol Impairment Suspect Use
Suspect Association with a Gang ’ Of Force

Suspect Age (-)
Suspect Hispanic (-)
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Findings from the Study of Suspect Use of Force

The methods of the Phoenix study of police force were reversed to determine likely predictors of
suspect use of force. To avoid a redundancy of regression models and potential problems with
collinearity, a complete reversal of the original methods was not employed. Instead, the model of
suspect force constructed in the reanalysis was used as one model, excluding police use of force as a
predictor. In addition, a second model was developed using the actual value (not a predicted value) of
police force as a predictor. No model using predicted values of police force was constructed using the
methods of the original study.

1. The purpose of this study of suspect force was to identify factors increasing the likelihood of
suspect force against the police so that officers may exercise additional caution when these
conditions exist. Therefore, slightly less stringent standards were applied in the identification
of consistent predictors. Also, predictors identified in either of the two models of suspect
force, one excluding police force as a predictor and one including police force, were included
in the final model.

2. Consistent predictors of suspect use of force include the following:
Police Use of Force
Number of Officers Initially
Change in the Number of Police
Police Use of the Contact and Cover Tactic
Bystanders Present at the Arrest
Bystander Antagonistic Demeanor
Traffic Offense (-)
Vice Offense
Domestic Violence Offense
Violent Offense (Excluding Domestic Violence)
Suspect Alcohol Impairment
Suspect Drug Impairment
Suspect Association with a Gang
Suspect Age (-)
Suspect Younger than the Officer (-)
e Hispanic Suspect (-)
(-) Indicates a negative relationship, associated with less force.

3. Three variables concerning officer characteristics were also identified as consistent predictors
of suspect force: the officer requiring past medical attention, officer part of shift, and officer
~ length of service. The influence of these variables is not logical except as result of officer
g _behavmr It may be that these ofﬁcers use more aggressive tactlcs that increase the likelihood

pohce force or vxce ve

. 'I‘_hcse variables

A graphic representation of the final model from this analysis is shown’bglowfa;s Figure 2.
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Figure 2: Model of Police and Suspect Force
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Findings from the Study of Suspect Compliance to Police Demands

Using variables in the Phoenix data similar to those used in a 1996 study by Mastrofski et al., a model
was developed to determine what factors are likely to increase suspect compliance to officer requests
or demands. '

1. Inthe Mastrofski et al. study, observational researchers rode along with police officers
collecting data on 346 incidents in Richmond, Virginia. Findings were as follows:

Factors Significantly Reducing the Likelihood of Citizen Compliance.
e Situations involving more serious problems or offenses

The presence of additional officers

The citizen being intoxicated, highly emotional, or irrational

Officer use of physical force

The officer showing disrespect toward the citizen

Cases involving a minority officer and white citizen

f
e o o e o

Factors Significantly Increasing the Likelihood of Citizen Compliance.
¢ Public area or police controlled location

Cases involving a white officer and minority citizen.

A male citizen

Police familiarity with the citizen

Officer years of experience

2. A similar analysis was conducted using the Phoenix data. Care must be taken in interpreting
the results because the Phoenix data do not include the order of events as the Richmond data
do. For this study, we are not able to determine to what extent the police showing respect
increases the likelihood of suspect compliance vs. the extent to which suspect compliance
increases the likelihood of an officer showing respect.

3. The following were found to significantly increase the likelihood of suspect compliance:
e A male officer
o Citizen possession of a weapon
o Officer use of a friendly, nonthreatening tone of voice

4. The following were found to significantly decrease the hkehhood of suspect compliance:
) Arrest for a more serious offense
o Officer use of a commanding or threatening tone of voice

. Ofﬁcer use of physwal force

1gmﬁcantly increases the chance that they will gain compliance
se the Phoemx data do not mclude the ordering of events, we

This document is a research reBort submitted to the U.S. Department of Justice. This report
has not been published by the Department. Opinions or points of view expressed are those
of the author(s) and do not necessarily reflect the official position or policies of the U.S.
Department of Justice.



Implications for Policy

Police use of the contact and cover tactic, the presence of additional officers, and an increase in the
number of officers were all identified as consistent predictors of both police and suspect force.
Though these tactics provide police with an advantage if force is used against them, this advantage
must be weighed against the possibility that the presence of additional officers might increase the
likelihood of conflict. It is not suggested that officers exercise a lesser amount of caution, but in some
situations it may work to their advantage to limit the number of officers at the scene. As explained in
the original report, it is also possible that officers assess when a suspect is likely to use force and
prepare by using the contact and cover tactic and increasing the number of officers (Gamer et al.,

1995).

v Garner states: "When force is used, we found no evidence that it is applied unevenly or in

- discriminatory ways against radial minorities" (Garner et al. 1995:27). The results of this reanalysis
were not so affirmative. The suspect being Black, a white officer and Black suspect, and the suspect
being Hispanic (a negative relationship) were each identified as significant in some of the police force
regressions. Though none of these relationships were demonstrated consistently enough to be
included in the final model, they came close. The racial analyses conducted prior to the study of
suspect force also provided mixed results. The second officer being white had significant
relationships with all three measures of both suspect and police force (though not for all types of
analyses). Also of interest, the first officer being white, all white police officers, and all Hispanic
police officers had significant relations in some of the analyses. Somewhat perplexing are the
directional variations of these relationships. For instance, according to certain analyses, white second
officers increased police or suspect force; and white first officers also increased police or suspect
force in some of the analyses; but in some relationships all white police officers reduced the amount
of suspect or police force. The mixture of inconsistent race related findings do not suggest so much
that police are consistently racist in any direct manner, but that there may be racial interactions more
complex than these data or methods are able to accurately demonstrate. Therefore, it is not suggested
that sweeping revisions in current policies or training are required, but that some amount of
consideration should be given to the possibility that Phoenix police officers may not be above and
beyond all racial influence.

Poor visibility was found to increase the likelihood of police use of force, controlling for the arrest
occurring after dark. The presence of bystanders consistently increased the likelihood of both police
and suspect use of force, suggesting that officers and suspects may be getting "caught up" in the
circumstances. The suspect being known as assaultive, resistive or to carry a weapon increased the
likelihood of police use of force but was not a predictor of suspect force. Finally, this study found
evidence that officer use of force was more likely when the suspect was male or when both the officer
and suspect were male but there was not evidence that male suspects were more likely to use force
against the police. Aside from the influence of visibility, these findings are similar to those of the
original Phoenix study;?g.There 1s some concern that officers may be influenced by factors other than
the suspect s__:actlon's t1 may be appropriate to emphasize that officer use of force is
to be administered in response to and in rélation to suspect use of force. Literature emphasizes that

) t‘exceed suspect force (Buchanan 1993; Connor, 1991).
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Garner et al. assert a similar concern in their policy implications:

The last area of concern raised by this research is the generic and imprecise quality of some of
the 12 categories of suspect resistance and officer response that are central to the department's
use of force policies. . . . We are not recommending the kind of detailed ranking
distinguishing weapon possession, threat and use that was useful for this research or the use of
more than 6 categories but we think that the policy can be more clearly stated and the relative
rankings based more explicitly on the relative severity of officers and suspect behaviors.
(Garner et al. 1995:29)

For the most part, policy implications regarding factors related to suspect force are simply to inform
officers of the risks. In fact, most of these implications provide a statement of the obvious. Suspect
force was less likely for traffic related offenses but more likely in domestic violence situations, for

- vice offenses and for violent offenses. Force was more likely when bystanders were present and when
bystanders expressed an antagonistic demeanor. Force was more likely if the suspect was impaired by
alcohol or drugs or associated with a gang. Younger suspects were more likely to use force. Probably
not as obvious, Hispanic suspects were less likely to use force than either white suspects or Black
suspects.

Reconstruction of the Mastrofski et al. study of compliance provided evidence that suspects are more
likely to comply to officer requests or demands when the officer uses a calm, nonthreatening tone of
voice. Officer use of a commanding or threatening tone of voice and officer use of physical force
were shown to reduce the likelihood of suspect compliance. This does not mean that an officer should
try to become friends with the suspect, but they may be able to gain compliance simply by treating
the suspect fairly and with respect. These tactics may be less likely to work in cases involving more
serious offenses or when the suspect is impaired by drugs or alcohol, but compliance may be more
likely when the suspect is in possession of a weapon.

Implications for Research

The Phoenix Study is the first study of police force to record all arrests over a period of time, making
it possible to study the frequency of forceful interactions between police and suspects relative to the
overall number of arrests. Though having officers complete questionnaires subjects the data to their
interpretations, it is a practical method of collecting data on a large number of cases, which is _
important due to the low rate of police and suspect force. One focus of this study is the importance of
the order of events during police/suspect interactions, which the Phoenix data do not include. Garner
et al. explain that excluding time sequencing was a necessary sacrifice in limiting the questionnaire to
both sides of a single page, in order to increase the response rate and study all arrests over a period of
time. It may have been worth the sacrifice necessary to include questions concerning not only who
did what, but also at least who acted first. Perhaps a more elaborate measure of the order of events
. could be employed using s1mple che H-vboxes or a numbering scheme. Accepting that officers may
ot a]ways be truthful may‘ not respond correctly, or may not respond whatsoever, it would still
- i and implications of causality. Otherwise, from a strictly
data’based on the analyses so far, police are as likely to cause .
cause pohce to use force. This study provides evidence that
fo ) xplamed by police force Just as some amount of police force
‘can be explamed by suspect force “How Ver, these relatlonshlps mvolve dxﬁ‘erent magnitudes
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according to the interval and ratio measures of force. Based on the regression analyses, suspect use of
force against police results in a lesser increase in police force than vice versa. Police use of force
against a suspect is likely to result in a greater increase of force by the suspect. An analysis
employing instrumental variable techniques may help to better determine causality using the Phoenix
data.

Garner et al. describe their measures of force as early prototypes for later studies. In the study of
suspect force in Chapter 3, a number of predictors were identified for the continuum of force and
maximum force models, but not for suspect physical force (the dichotomous measure). It is possible
that the suspect physical force variable fails to represent suspect force as well as the other two -
measures and that a different construction of this variable would be more appropriate.

The relationship between age and suspect use of force remains elusive. In general, younger suspects
were more likely to use force against the police. However, suspect force was more likely when the
suspect was older than the officer. It is possible that younger suspects in general are more likely to
use force against police, but suspects ranging in age from perhaps 30 to 40 years old are more likely
to use force against younger officers who may only be in their twenties. Further analysis may help to
clarify the nature of these relationships.

In the original study of police force, in the reanalysis of that study, and in the primary models of the
study of suspect force, missing values were replaced with variable means to prevent the exclusion of
these cases in the regression models. Both models of suspect force in Chapter 3 are reconstructed
excluding cases with missing data to study the effects. Excluding cases with missing values reduced
the sample size by 41.4%, from N=1585 to N=929, and also reduced the number of significant
predictors identified in both models. However, this had little effect on the pseudo R? and adjusted R?
values in the regressions. It may be worth further analysis to determine if methods excluding cases
with data would be more appropriate.
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Chapter 1
A Review of the Research and Literature

Police and Suspect Use of Force

The use of force by and against the police is an important issue both for the police and the public. Police

sometimes must use verbal or physical coercion in performing their duties of law enforcement and order

maintenance (Scharf and Binder, 1983; Walker and Fridell, 1993; Sherman, 1980), but the use of

physical force is rarely considered the op_timum approach. Instead, police departments prefer to

minimize the pot}ential for vielenee and the force required in patrol encounters with citizens.

- - -~ Consequently, there is an interest in knowing if there are tactics that officers can adopt to avoid or
prevent violence (Bayley and Garofalo, 1989). Citizen and officer safety, public perceptions of the
police, and public relations with the police all accentuate this interest (U.S. Department of Justice,

11987).

Management of force by police provides an ongoing challenge for police administrators (Buchanan,
1993). Previous studies have found strong correlations between the amount of force used against the
police and the amount ef force used by the police (Kania and Mackey, 1977; Sherman et al.1986; Fyfe,
1980). Therefore, reducing the amount of force used against the police could be considered a means of
reducing the amount of force the police must use. A better understanding of the factors that contribute to

suspect use of force against the police is prerequisite to its reduction.

Use of force research has to date focused almost entirely on predicting police use of force. The failure to

consxder predlctors of suspect use of force is detnmental in at least two ways. Fi 1rst, many prior studies |

one of the strongest predictors of police use of

'entalls the fmlure to eon51der some of the root

agamst them and/ or to attempt 10 prevent it.
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Sherman explained that reducing citizen violence could lower the risk for both citizens and police.
Nearly 20 years ago he stated that: "[a]s little as we know about how to do police work to reduce civic
disobedience, we know even less about how to reduce violence against the police" (Sherman, 1980:7).
Unfortunately, this situation has improved very little. Further studying the factors leading to suspect use
of force, including police behavior, would contribute greatly to our understanding of this relationship
and the promotion of both officer and citizen safety. Additionally, knowing factérs likely to increase
suspect or citizen compliance would improve officers’ ability to gain willing compliance and/or improve

—  their ability and preparedness to respond when compliance is not likely.

A number of studies have been conducted on the use of both lethal and non-lethal force by the police
with varying results. There is some consensus that lethal force by police is more likely when the suspect
resists or attempts to flee (Alpert and Fridell, 1992; Geller and Scott, 1991; Sherman, 1980; Blumberg,
1989; Fyfe, 1988). There is less consensus on the use of non-lethal force by the police or suspects. Only
a limited number of studies attempt to measure factors likely to cause the use of force, the amount of
force, or how the force could have been prevented (Reiss, 1971; Friedrich, 1980; Bayley and Garofalo,
1989; Worden, 1995). Past research involves general methodological weaknesses in measuring force and
unsystematic samples of cases involving unusually high amounts of force. A few studies on police use of
force have systematically observed police-citizen interaction in order to prevent sampling biases due to
including only cases in which force is used (Reiss, 1971; Bayley and Garofalo, 1989; Worden, 1995;
Fyfe, 1989). While these studies report that police rarely use force, they vary in units of observation and

how force is operationally defined.

a Reiss, (1971) 0011ecteddata on 5,360 encountcrs f;’;Wﬁ@ police and citizens, including 1,565 incidents

Friedric

. regression,

1980) concluded that police we; most l1kely to use force m“res_pdnse to suspect
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actions and "[o]nly the behavior of the offender and the visibility of the encounter to peers and public

emerge as significant influences on police use of force" (Friedrich,1980:82).

Bayley and Garofalo t1989) observed 62 police officers during approximately 350 eight-hour tours of
duty in New York in 1986 (nonrandom, nonsystematic). They observed 467 police-citizen encounters
with some possibility of resulting in violence. In about one quarter (120) of the cases there were clear
indications of violence or potential for violence at the initiation of the encounter (fighting, weapons,

— injuries, etc.). Among these incidents, reported violence was actually quite low. The areas and times of
observation were chosen to maximize observed conflict, yet officers were involved in only 37 incidents
involving physical force either by themselves or by citizens (3.4% of all encounters), and most of these
involved only grabbing, shoving, pushing, or restraining. The low occurrence of violence limited their
ability to test the effectiveness of police tactics, the intended purpose of the study, but they did report
some limited findings. As would be expected, incidents involving conflict at the arrival of police (such
as a dispute in progress) were more likely to result in police or citizen use of force. Citizen possession of
a weapon or the making of obscene or insulting remarks also had significant influence, but explanatory

power of these variables was quite weak.

Fridell and Binder (1992), from 1977 to 1980 in Birmingham, Miami, Newark, and Oakland
(California), collected data on shootings between police and citizens on confrontations that could
reasonably have been expected to result in the use of deadly force by police. Information regarding
potential shootings was obtained through interviews with 316 officers and nonsworn officials. The

majority of incidents studied did involve the actual use of deadly force, 226 incidents in which the police

d surprise. In these situations, police were less

e ,emo"tioqél‘-: state o
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importance in determining if deadly force will be used by police.

Fyfe (1980) studied all reported shootings by New York police officers (n=2,746) from 1971-1975 and
tested three hypotheses. First he hypothesized that zones with higher violent crime arrest rates would
have higher rates of police shootings and did find a significant positive relationship. Second he
hypothesized that areas with higher homicide rates would have higher rates of police shootings and
again found a significant positive relationship. Finally, he hypothesized that both of the previous

—  relationships will be strongest for on duty officers and weakest for off duty officers, which he also found

to be true.
The Phoenix Study of Police Use of Force

Given the methodological problems of the previous studies and the critical importance of the issue, a
more adequate study was needed. Employing a systematic sample of all arrests for a designated time,
and using more sophisticated measurement and statistical techniques than in previous studies, Garner,

Buchanan, Hepburn, Schade and Fagan (1995) conducted the NIJ funded Phoenix Use of Force Project.

One objective of the Phoenix study was to utilize more elaborate means of statistical analysis than
previous studies, which often used only dichotomous measures of force. Here the researchers utilized
three measures: one dichotomous (Force Used - yes/no, referring to any physical force beyond
handcuffing); one ordinal (Continuum of Force - a seven item scale ranging from no force used to

firearm used), and one mterval (Maximum F orce). This scale, Maximum Force, was a newly developed

_speculatlve measure rankmg from O (no force) to 100 (max1mum force), for pohce and suspccts In

nix ofﬁcers were asked to rank varlous' behavmrs acc rdmg to thelr 9
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perceived level of severity.' The methods of this study are discussed in detail in Chapter 2 of this report.

Consistent predictors in the final model of suspect force include the nature of offense (violent vs. non
violent), the presence of bystanders, and gang affiliation. Consistent predictors of police force include
police use of the contact and cover tactic (where one officer stays back to provide support for the officer
that approaches the suspect), suspect use of force, the suspect being known to be resistive, assaultive, or
to carry a weapon, and both the officer and suspect being male. Suspect alcohol impairment and an

- increase in the number of officers present were not consistent predictors but had strong influences and
were therefore included in the final model. A graphic representation of this model is provided as Figure

2-1 in Chapter 2.

Up to the Phoenix use of force study, little attention was given to measures of the amount of force used
between officers and suspects. For instance, Worden (1995) and Bayley and Garofalo (1989)
incorporated individual measures of citizen behavior such as "possessed weapon," "fought with police,”
and "used weapon," but did not report the frequency with which these behaviors occurred and did not
construct a single measure to capture any, all, or the most seriéus amount of force used by citizens
against police. Thus, although they used individual behavioral indicators for suspect use of force, they
relied on expert judgments to assess whether the police used physical force. Reiss (1971) reported only
that 12 percent of all citizens encountered had been violent or aggressive, and Friedrich (1980) included

no measure of suspect use of force.

The Phoenix analyses provide the most elaborate use of force study to date. However, the study focused

- on the police use of force as the overall outcome measure. Factors likely to result in suspect use of force

Were considered but only as ind

t‘pré&iétdrs of police use of force. Chapter 2 of this report contains a

it Detalled descnptlons of the measu:es of force used in the original study and this study
in Garner et al.’s Executlve ummary at the: begmmng of this report. :
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reanalysis of the Phoenix data, attempting to replicate the methods and results as closely as possible. In

Chapter 3 the approach is reversed to determine factors likely to result in suspect use of force against the

police.

Citizen and Suspect Compliance

One idealistic objective of policing is the ability to quickly gain control of a situation. Though there is
no "magic pill" that can be applied to all situations, there may be tactics that officers can adopt to avoid
or defuse potentially violent situations. Bayley and Garofalo (1989) report anecdotal stories of oﬁicérs
who have defused situations "with clever retorts, humorous asides, or unexpected approaches" (Bayley
and Garofalo, 1989:2). Though evidence that police can routinely apply clever or crafty tactics in
difficult situations is limited, there is substantial evidence that police can influence the actions of an

individual in order to obtain compliance to his or her requests or demands.

In a study of New York police officers, Bayley and Garofalo (1989) compared a group of officers

- identified (by other officers) as especially skilled in diffusing violent situations to a control group.
Interestingly, the officers identified as skilled in defusing violence used force more often than the control
group (in 9% vs. 6% for all observed situations). However, these officers did perform differently in
general, were more proactive and showed more initiative than officers in the control group (as observed
by the researchers). They tended to be somewhat more responsive to complainants, more likely to give
advice, provide information, or make a referral, and they were more willing to take a lead role to resolve .

issues involved during the encounter. They were more versatile and utilized a broader range of responses

However, in the end, there were no significant differences in the
d officers versus the control group. This does provide

ect officers who are not only active

rsatile, and inventive in responding to situations. This
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may be affected largely by age and experience, as the selected officers tended to be older and to have

more experience in policing.

In the 1992 study by Fridell and Binder, they found evidence that an exchange of information between
police and citizens in a potentially violent encounter can be of critical importance in determining if
deadly force will be used by police. They summarize that "[s]hoot scenarios are characterized by verbal

interactions that make the subject angrier and result in noncompliance" (Fridell and Binder, 1992:397).

In an effort to describe in detail the actions of patrol ofﬁcérs during problematic situations, Bayley
(1986) systematically observed officers in Denver during the summer of 1982. Researchers observed
164 traffic stops and 94 domestic disturbances during 85 shifts. Their observations focused on more
active areas and shifts to maximize occurrence of problematic situations. Therefore, the study is not
representative of patrol work in Denver. Bayley reports that most often, police force follows some
"contribution" on the part of the citizen but, the interactions between the police and citiien are

“ @

important.

Tyler (1990) considered the effects of normative and instrumental factors on citizen behaviors in a
longitudinal study of randomly selected citizens in Chicago. For the first wave of the study, 1,575
citizens were interviewed concerning their views of the law and their behavior toward the law. A subset
of 804 respondents were interviewed about the same topics one year later. He describes two types of
normative commitment, one based on morality where people obey the law because it is just, and one

based on legitimacy where people obey the law because they believe "the authority enforcing the law has

- the: ;ght to dlctate behavmr (T yier, 1990:4) He reports av posmve relatlonshlp between legitimacy and

and they are given |
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that people are reluctant to commit crimes that would result in sanctions from family or friends. The
presence of others, such as a group, may also influence behavior if a person looks to the group for signs
of expected or appropriate behavior. In a given situation, instead of focusing on gain or loss, people

focus on what behavior they assess to be appropriate.
The Richmond Study of Citizen Compliance

In a study methodologically different from Tyler but considering similar factors, Mastrofski, Snipes and
Supina (1996) investigate factors likely to result in citizen compliance to officer requests or demands.
The methods of this study are discussed in Chapter 4 of this report, but the approach was based on
aspects of social control and psychological interactionism. As explained by the authors, social control
considerations (calculative, instrumental factors) involve the processes of rational decision making and
potential deterrence; the idea that people comply to avoid negative consequences. Interactionist
-considerations (normative, legitimizing factors) involve the perceived legitimacy of the officer and what
they stand for, namely the law; people comply either because it is morally right or because the police

have the right to tell them what to do.

Significant calculative factor outcomes include the following: Officers who initiated contact with a high
degree of authoritativeness (force) were much less likely to gain compliance. Increasing the number of
officers lowered the likelihood of compliance-. Citizens were less likely to comply in instances involving
more serious problems, and more irrational citizens were less likely to comply. Legitimizing factor

outcomes include: Officers who showed respect to the citizen were more likely to gain compliance, and

| ‘_ | CltlZCnS were much more hkely to comply in 1nc1dents occurrmg on pubhc / pohce controlled settings

’.than private settmg' Other ﬁndlngs mclude Males and mmonty cmzens were more likely to comply.

 gain compliance than any other racial
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combination. And officers with more years of experience were more likely to obtain compliance.
Overall, legitimizing factors were found to have stronger influences on citizen compliance than
calculative factors (those involving rational decision making). Essentially, officers were more likely to

gain compliance when suspects perceived them and/or their intentions to be legitimate.

In Chapter 4 of this report, the Mastrofski et al. study is "reconstructed” using data from the Phoenix

study of police force.
The Importance of Time Sequencing in Force and Compliance Studies

Lawrence Sherman (1980) explains that our understanding of force by and against the police is inhibited
by the paradox of police use of "violence to stop violence" and the complexities of police-citizen
encounters. For certain, determining what factors influence police use of force, what factors influence
suspect use of force, how suspect use of force influences police use of force and vice versa, and other
potential interaction affects in this dynamic process is an ambitious undertaking. Even with direct
observation by trained observers the study of time sequencing and causation remain elusive, but many

studies have strived to do so.

In Bayley’s (1986) study of police officers in Denver, officers were observed during traffic stops and
domestic disputes. The observations were recorded according to three stages of the incidents: contact,
processing, and exit. Bayley recorded a number situational factors that may influence officer tactics

similarvto those used in the Phoenix Study of Police Force (characteristics of the citizen, citizen and

s that studying these choices requirés the time

es r'r__x"'_adév_f'a't one stage f an encounter affect
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what actions in the early stages of an encounter will lead to in the later stages of an encounter, and that

the sequence of events depends both on the circumstances and police direction of the encounter.

Similarly, Fridell and Binder (1992) separate police-citizen encounters into four phases: anticipation,
entry and initial contact, information exchange, and the final frame. Their conclusions emphasize that

the use of deadly force depends largely upon the actions, interactions, and decisions occurring early in

the encounter.

Garner et al.(1995) explain that omitting the study of time sequencing was a necessary sacrifice in the
effort to study all arrests over a period of time. Sending observers with all officers to record the chain of
events during all arrests would simply not be feasible. Instead, officers were asked to complete a
questionnaire at the intake center following each arrest. To maximize the response rate, the questionnaire
was limited to both sides of one page, which did not allow for the recording of the order of events.
Acknowledging the importance of time sequencing during the interactions of police and citizens, the
findings of the Garner study must be considered with some prudence. This is not intended to discredit
their findings, but simply to propose that equal consideration should be given to a reversed analysis of
factors likely to result in suspect use of force. Essentially, their findings regarding officer use of force

tell only half of the story.

Though the Garner study does include a regression model of suspect force, police use of force is not
included as a predictor and the predictors identified are included only as indirect predictors of police

force. Also to be con51dered is the p0551b111ty that pohce force against suspects results in the responsive

L ,use of force agamst the pohc‘\ ' Of course the 'general presurnptlon is that police do not use force unless
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police actions and/or some combination of other variables resulted in suspects using force against them.
The nature of the Phoenix data makes the consideration even more appropriate. As described above, the
study employed three measures of force for police and suspects: one dichotomous, one ordinal and one
interval. The ordinal and interval measures rank possible actions from no force to verbal commands to
firearms. It is likely that in some situations an officer’s aggressive commands or tactics could result in a

suspect responding with equal or greater aggression.

— The consideration of time séquencing will also be important in the reconstruction of the Mastrofski et al.
study of citizen compliance. For the Richmond study of compliance, researchers observed interactions of
police and civilians to record the events, including the order of occurrence. This suggests some measure
of causality, or at least of who acted first. Though the Phoenix data provide many variables similar to
those considered in the Richmond study, there is no measure of who acted first. Thus we cannot assess if
the police showing respect resulted in suspect compliance or vise versa. However, as with the Garner

study of police force and the upcoming study of suspect force, the results are worth some consideration.
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Chapter 2
Replicating the Original Phoenix Study of Police Force

The Original Phoenix Use of Force Study

For two weeks in June of 1994, Phoenix police officers completed a two page questionnaire following
each arrest. The questionnaire included characteristics of the officer, the suspect, and the arrest incident,
including the amount of force used by both the officer and suspect. For the study, 41 items are grouped
into six conceptual categories of force predictors: (i) police mobilization; (ii) offense nature; (iii) offense
location; (iv) first officer characteristics; (v) suspect characteristics; and (vi) the interaction of officer
and suspect characteristics (including differences in age, race, height, weight and sex) (Garner et al.,

1995). A copy of the survey instrument is provided in Appendix A of this report.

One objective of the Phoenix study is to utilize more elaborate means of statistical analysis than
previous studies, which often had used only dichotomous measures of force. The researchers utilize
three measures of force: one dichotomous (Force Used - yes/no, referring to any physical force beyond
handcuffing); one ordinal (Continuum of Force - a seven item scale ranging from no force used to
firearm used); and one interval (Maximum Force). This scale, Maximum Force, is a newly developed
speculative measure ranking from 0 (no force) to 100 (maximum force) for both police and suspects. To
develop the scale, 11 Phoenix officers were asked to rank various behaviors according to their perceived

level of severity.?

Overall, the reported amounts of force are quite low. For the dichotomous variable Physical Force,

officers report using some form of force in 22% of the arrests and suspects usmg some form of force in

This document is a research reBort submitted to the U.S. Department of Justice. This report

has not been published by the Department. Opinions or points of view expressed are those
of the author(s) and do not necessarily reflect the official position or policies of the U.S.
Department of Justice.



use a physical tactic or weapon in about 9% of the arrests. According to the Maximum Force scale,
weapons or weaponless tactics are used by police in 20% of arrests and suspects threaten to use or use

physical tactics or weapons in 9% of the arrests.

The researchers first conduct bivariate analyses between the 41 potential predictor variables and each of
the three measures of force for police and suspects. Overall, they report that few of the 41 potential
predictors are consistently associated with police use of force. The strongest predictor of police use of
force is suspect use of force and the second strongest predictor is suspect demeanor. Garner ei al. suggest
that, though these findings make intuitive sense, they highlight the importance of focusing on suspect

behavior during the incident.

Three regression models are developed for the prediction of police use of force and one for the
prediction of suspect use of force. All three of the police force models include the 41 variables from the

* six previously discuss¢d conceptual categories as predictors of police force, but differ in their
consideration of suspect use of force as a predictor of police force. The first model, No Suspect Force,
presents police use of force as the result of only those factors within the six categories, excluding suspect
force as a predictor. The second model, Direct Suspect Force, is similar to the first but includes suspect
force as a predictor. The final model, Reciprocal Use of Force, is similar to the second but includes |
predicted values of suspect force based on factors in the six categories. The suspect force model presents

suspect force as the result of factors in the six categories, excluding police force.

Each model of pollce or suspect force mvolves several regressions and the methods are discussed in

:stays back to provide upport for the officer that approaches the suspect),‘ sus_p_c:qt use of force, the
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suspect known to be resistive, assaultive or to carry a weapon, and both the officer and suspect being
male. Suspect alcohol impairment and an increase in the number of officers are not consistent predictors
but have strong influences and are therefore included in the final model. A graphic representation of this

model is provided as Figure 2-1.

Figure 2-1: Garner et al. Model of Police Force

’ Contact and Cover

Force By
Suspect Reputation = Police
Officer and Suspect Male . '
[’ Increase in Number of Police ] |
Suspect Alcohol Impairment |
Violent Offense -
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Replicating The Original Study

Description of Variables

As previously explained, the original study describes 41 predictor variables in six domains. However,
due to the grouping of some related variables into group variables there are a total of 53 individual

predictors used in the SPSS programs. Table 2-1 provides a listing of the variables used.

Table 2-1: Variables Used in the Phoenix Study of Police Force

Domain and Variable Description Variable Name® Values

Mobilization of Police

Police Assigned to Patrol Division ~ patrol 0,1
Suspect Already in Custody custody 0,1
Number of Officers Initially numberpi 0,1,2,3,4,5 or more
More than One Officer at Initial Contact polinit2 0,1
Change in the Number of Police changepn -4,-3,-2,-1,0,1,2,3,4
fewer at end to more at end
Police Used Contact and Cover cover 0,1
Officer Dispatched to Scene dispatch 0,1
Offense Occurred During Weekend weekend 0,1
Arrest after Dark night 0,1
Occurred During Weekend Night endnight 0,1
Part of Shift shift 1,2,3 early, middle, late
Nature of Offense
Violent Offense, Non-domestic violent2 0,1
Property Offense property 0,1
Traffic Offense Including DWI traffic 0,1
Vice Offense vice 0,1
Call Dispatched as Domestic Violence domestic 0,1
Victim and Suspect Friends or Family ~  family 0,1
More than One Suspect Initial Contact susinit2 0,1
- More than One Suspect at Completmn - suscomp2 0,1

0,1
01
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Location of Offense

Arrest Occurred at Residence house 0,1

Offense Occurred Inside, Not at Residence  inside2 0,1

Location Known to Be Hazardous lochazrd 0,1

Location Known for Criminal Behavior loccrime 0,1 _

Visibility at Arrest Scene visible 1-10  poor to excellent

Characteristics of First Officer
First Officers Age agel 1,2,34,5,6
: under 21, 21-25, 26-30,

31-35, 36-40, 41 or more

First Officer is White whitel 0,1

First Officer Height F 5 heightl - 1,2,3,4,5,6

N : : ' less than 5'3", 5'3"+, 5'6™+,

5'9"+, 6'+, 6"3" or more

First Officer Weight weightl 1,2,3,4,5,6
less than 125, 126-150, 151-175,
176-200, 201-225, over 225

First Officer is Male - malel 0,1

Length of Time on Phoenix PD lengthpd 1,2,3,4,56 1orless,2to5,
6010, 11 to 15, 16 to 20, over 20

Past Medical Attention Needed q24inj 1,2,3,4,5

no med. att., first aid at scene,
private doctor, taken to hospital,
overnight at hospital .
Number of Arrests in Last Month arrestn 0,1,2,3,4,5,6
none, 1-5, 6-10, 11-15,
16-20, 21-25, 26 or more
Years since Last Training train 1-3

Characteristics of Suspects
Suspects Age ages 1,2,3,4,5,6
under 21, 21-25, 26-30,
31-35, 36-40, 41 or more

Suspect is Black blacks 0,1
Suspect is Hispanic hisps 0,1
Suspect Height heights 1,2,3,4,5,6

less than 5'3", 5'3"+, 5'6"+,
5'9"+, 6'+, 6"3" or more
1,2,3,4,5,6

less than 125, 126-150, 151-175,
176-200, 201-225, over 225

0,1

8 USpect Weig

0,1

+ Su 0y 0,1
-~ Known to Be Assaultive or Resistive 0,1
- . Suspect Known to Have Record 0,1

This document is a research reBort submitted to the U.S. Department of Justice. This report

has not been published by the Department. Opinions or points of view expressed are those
of the author(sr,)) and do ngt necessarily reflect the official position or policies of the U.S.
Department of Justice.



Suspect is Associated with Gang gang 0,1

Interaction of Officer and Suspect Characteristics

Difference in Police and Suspect Ages agedif -4,-3,-2,-1,0,1,2,3,4
older suspect to older police
White Police Black Suspect wpbs 0,1
White Police Hispanic Suspect wphs 0,1
Difference in Police and Suspect Height heighdif -4,-3,-2,-1,0, 1,2,3,4
taller suspect to taller police
Difference in Police and Suspect Weight weighdif -4,-3,-2,-1,0,1,2,3,4
heavier suspect to heavier police
Officer and Suspect Both Male bothmale 0,1
) Police Use of Force
Physical Force physical 0,1
Continuum of Force continue 0-6

no force, police presence, verbal commands,
restraints, chemicals, tactics and weapons, firearms
Maximum Force maxforce 0-99

Suspect Use of Force
Suspect Physical Force physsus 0,1
Suspect Resistance ' levels 0-6
no resistance, psychological intimidation, verbal
resistance, passive resistance, defensive resistance,
active aggression, firearms
Suspect Maximum Force smxforce 0-99

Group variables are constructed as follows. The variable age consists of officer age, suspect age, and the
age difference between the officer in suspect. Race is comprised of a series of dichotomous vaﬁables: if
the officer was white, if the suspect was black, if the suspect was Hispanic, if the officer was white and a
suspect was Black, and if the officer was white and the suspect was Hispanic. Sex includes if the officer
was male, if the suspect was male, and if the officer and suspect were both male. Height consists of
officer height, suspect height, and the difference in height between the officer and suspect. Similarly,

. welght consxsts of ofﬁcer welght, suspect welght and the d1fference in weight between the officer and
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Frequencies

Comparing frequencies for force variables between the original analysis and the current analysis, the
distributions are identical for all variables except one, the police continuum of force. The original report
states that in 185 arrests the maximum reported force is the presence of two or more officers (Table 3-2,
Garner et al. 1995). The reanalysis shows one less, 184. Opposing this, the original study reports that
police used firearms in 54 arrests and reanalysis finds police used firearms in 55 arrests. It is possible

—  that a later revision of the data caused this'difference. Because the frequencies are identical with this

single exception, frequency tables are not included in this report.
Correlations

Next, correlations are conducted as in the original study. Predictor variables are correlated with each of
the measures of police and suspect force. The results are identical to the original study except for two
minor differences. First, due to the slight variation in the frequencies for the police continuum of force
variable, there are slight variations in the correlations of this variable with other predictor variables. For
instance, in correlating the continuum of force with whether or not the suspect was in custody, the
original study reports r=-.105 1, p=.000 and reanalysis shows r=-.1103, p=.000. There are similar
differences in the correlations of the continuum with the other 40 predictor variables but the differences
are small and do not affect the significance of the findings. The only other discrepancy foundisa -
slightly different R value correlating suspect physical force with police maximum force. Again, the

significance of the relationship is not changed.* Because the new correlations are nearly identical to

ition tables a;c"»n\bft' included in this report.

R value of 29, p<01 (Table 4-2, Gamer ctal, 1995) and the
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As in the original analysis, suspect use of force is the strongest correlate of police use of force. For
instance, the police use physical force in 22% of all cases. Tbis increases to 66% when the suspect uses
physical force. Few of the other predictors have significant correlations with police use of force. The
strongest correlations with these predictors involve characteristics of the offense, such as if the offense is
violent and the attitude of bystanders, and characteristics of the location. No officer characteristics are
consistently correlated with police use of force. These findings are identical to those of the original study

except for the fractional differences correlating the police continuum of force with other variables.
Regression Analyses

In reconstructing the regression analyses, the objective is to replicate the original methods and models as
closely as possible. The original report describes a three step process to identify predictors for each
measure of force. The same process is used in constructing models for both police and suspect use of
force. Step 1: the force variable is regressed on the 41 predictors, entering all predictors at once. Step 2:
a similar regression is conducted using a stepwise method. Step 3: significant predictors from each
regression are identiﬁed for inclusion in the model (Garner et al. 1995:VI-8). Therefore, each regression
model consists of six regressions, one standard regression and one stepwise regression for each of the

three measures of force.

Once significant predictors are identified for each measure of force, they are labeled as "consistent non-

"ons

predictors,” "inconsistent predictors," or "consistent predictors." Consistent non-predictors are those
found not to be s1gmﬁcant in the analy51s of any of the three measures of force. Inconsistent predictors

i s1gmﬁcantly mﬂuence one or two measures of force, but not all three Fmally, consistent predlctors are
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For all regression analyses, logistic regression is used for the dichotomous variable physical force and
OLS regression is used for the continuum of force and maximum force. For the multiple regression
models, R? is used as a measure of explanatory power. Pseudo R? is used as the measure of explanatory
power in the logistic models.’ Descriptions of Models 1 and 2 in the original report do not include
listings of the predictors found to be significant so they cannot be corﬁpared to those identified here.
Also, the report does not describe using stepwise regressions in constructing Models 1 and 2 but

stepwise regressions are included in this analysis.

Missing values are replaced with variable means for all regression analyses. Though this is not explained
specifically in the original report, it is evident in the regression results provided as an attachment to the
report and in the SPSS programs provided by the authors. It is assumed that this is done to avoid
excluding large amounts of data from the regression analyses. Because many variables are being used,
and because values for many variables are missing in many cases, the resulting regression models are

based on a significantly reduced sample size if cases with missing data are excluded.

Group Variables

For the regression analyses, the officer and suspect demographic characteristics of age, sex, race, height,
and weight are tested as group variables. Using the group variable age as an example, the report explains
that is done because the individual variables are highly inter-related and because the authors’
"substantive interest is whether or not age makes a difference and to assess that concept we need to look
at the age of the officer, the age of the suspect and the difference in their ages in one test" (Gamer et al.

1995:VI-5). Interpretation of the group variablgs sex and race also includes a reference group. They

thc "Efron” equatlon as prov1ded by Long (1997).
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Another central element to understanding group variables is the reference group. All the
individual coefficients, say "First Officer Male," are a comparison of that group with the
reference category for the group variable "Sex." In this case the reference group is all arrests not
included in any of the three individual variables that constitute the group variable "Sex." Thus,
the reference group for each of the individual sex variables is all cases where both the first
officer and the suspect are female or where the sex of the officer or the suspect is unknown.
Table 6-2 displays how each of those 9 combinations are utilized in constructing the sex
variables, including the reference category. (Garner et al. 1995:VI-6)

- Table 6-2 and Table 6-3 from the original report are included as Table 2-2 and Table 2-3, respectively,

in this report. Both tables are copied from Garner et al. 1995.

Table 2 - 2:Construction of the Group Variable "Sex"

Individual Variables

Cases Included

Number of Cases

Male Officer and Female Suspect 227

Male Officer 4 .
Male Officer and Suspect Sex Unknown 35
. Male Suspect and Female Officer 71

Male Suspect
Male Suspect and Officer Sex Unknown 40
Officer and Suspect Male Both Officer and Suspect Male 1059
Female Officer and Female Suspect 55
Female Officer and Suspect Sex Unknown 6
Reference Category

Female Suspect and Officer Sex Unknown 6
Officer and Suspect Sex Unknown 86
Total Reference Category for Sex 153
Total Cases 1585
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Table 2 - 3: Construction of Group Variable ""Race"

Individual Variables

Cases Included

Number of Cases

White Officer White Officer and White Suspect 622
White Officer and Other Race Suspect 59

White Officer and Suspect Race Unknown 25

Black Suspect Black Suspect and Black Officer 11
Black Suspect and Hispanic Officer 34

Black Suspect and Other Race Officer 8
- / Black Suspect and Officer Race Unknown - 12
Hispanic Suspect Hispanic Suspect and Black Officer 13
Hispanic Suspect and Hispanic Officer 61
Hispanic Suspect and Other Race Officer 7
Hispanic Suspect and Officer Race Unknown 12
White Officer/Black Suspect White Officer and Black Suspect 178
White Officer/Hispanic Suspect | White Officer and Hispanic Suspect 293
Reference Category White Suspect and Black Officer 23
White Suspect and Hispanic Officer 53

White Suspect and Other Officer 15

White Suspect and Officer Race Unknown 17

Other Suspect and Black Officer 2

Other Suspect and Hispanic Officer 8

Other Suspect and Other Officer 2

Other Suspect and Officer Race Unknown 4

Suspect Race Unknown and Black Officer 4

Suspect Race Unknown and Hispanic Officer 7

111

250

1585
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It is explained in the original report that the "[i]nterpretation of the group variables involves a statistical
test (F test) for all the individual variables in one group as a whole. If the group variable makes a
significant contribution to the explanation of R?, then the contribution of the individual components as
measured by the "t" test is meaningful" (Garner et al. 1995:VI-5). However, in later describing the three
step model devélopmenfprocess the authors explain, "Since some of the . . . individual variables this
process identified are part of the group variables discussed above, we included all components of a
group variable when anyone element of the group was identified in the first two steps" (Garner et al.

— 1995:VI-8). This would invalidaie the group variable methodology previously deséribed. The regression
results provided in the attachments of the report establish that group variables are entered and tested in
blocks for the standard regressions, but this is not apparent for the stepwise regressions.” If group
variables are not entered and deleted in blocks for the stepwise regressions, this would exclude the

analysis of variables in the reference categories for sex and race.

Assuming the original stepwise regressions did not test the significance of group variables, exploratory
stepwise regressions were conducted to determine the effects of variables in the reference categories. No
variables in the reference categories _of race or sex were found to make consistent contributions to the
stepwise regression models. Thus, to avoid adding to the already long list of predictors included in the
regressions, and to replicate the original study as closely as possible, these variables are not included in
the upcoming analyses. The study of suspect force in Chapter 3 of this report includes a more detailed -

analysis of force and race relationships.

Model 1: Predicting Police Force Not Considering Suspect Force

 variables, excluding suspect use of force

d on the 41 p redlc or vanables,ﬁrst

' 7 Stepwise regression results do not appear to be provided in the attachments,
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in standard regressions and then in stepwise regressions.

Police Physical Force: Logistic regression of physical police force on the 41 predictors provides a
pseudo R? value of 13.6, compared to value of 9.0 in the original analysis. Significant predictors in this
analysis include: number of police and initial contact, change in the number of police by completion, use
of the contact in cover tactic, violent offense, vice offense, offense dispatched as domestic violence,
bystanders present, officer needed past medical attention, suspect was impaired by alcohol, suspect was
known to be assaultive or resistive, and the group variables age and sex. The following stepwise
regression identifies these additional variables as significant: traffic offense, offense occurred inside but

not at a residence, suspect drug impairment, and the group variable height.?

Police Continuum of Force: Linear regression of the police continuurn of force on the 41 predictors
returns an adjusted R? value of 16.8, compared to a value of 16.6 in the original analysis. Significant
predictors in this analysis include: number of police at initial contact, change in the number of police by
completion, use of the contact in cover tactic, violent offense, property offense, vice offense, dispatched
as a domestic violence, bystanders present at time of the arrest, visibility at the arrest scene (negative
relationship), weight of the suspect, suspect known to be assaultive or resistive. The subsequent stepwise
regression identifies these additional variables as significant: officer required prior medical attention,

location known to be hazardous, and the group variables sex, age, height, and weight.

Police Maximum Force: Linear regression of police maximum force on the 41 predictors provides an
adjusted R? value of 14.2, compared to 14.1 in the original analysis. Significant predictors in this model

: ; 'mclude number of p c ice at mmal contact cha.nge in the number of pohce by complctxon use. of thc |
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scene (negative relationship), and the group variable race. The subsequent stepwise regression identifies
the following; traffic offense, suspect known to be assaultive or resistive, and the group variables sex

and age. Below is a listing of insignificant and significant predictors.

Variables Not Significant in Predicting Any of the Three Measures of Police Force:
Police Assigned to Patrol Division
Suspect Already in Custody
More than One Officer at Initial Contact
Officer Dispatched to Scene

‘ Arrest Occurred During the Weekend

- Arrest Occurred at Night (after dark)

Arrest Occurred During Weekend Night
Part of Officer’s Shift
Victim and Suspect Friends or Family
More than One Suspect at Initial Contact
More than One Suspect at Completion of Arrest
Bystanders Friends or Family of Suspect
Bystanders Have Antagonistic Demeanor
Arrest Occurred at a Residence
Location Known for Criminal Behavior
Officer Length of Time On Phoenix P.D.
Officer’s Number of Arrests in Last Month
Years Since Officer’s Last Training
Suspect Known to Have Criminal Record
Suspect is Associated with a Gang

Variables Significant in Predicting One Measure of Police Force:

Offense Occurred Inside but Not a Residence P
- Location Known to Be Hazardous C
Suspect Impaired by Drugs P
Suspect Impaired by Alcohol P
Group Variable Race M
Group Variable Weight +C
Variables Significant in Predicting Two Measures of Police Force:
Property Offense CM
- Traffic Offense P.M
DS e P,C
ic Violence P,C
S | CM ()
| Attention CpP

CPp
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Variables Significant in Predicting All Three Measures of Police Force:
Number of Officers Initially at the Scene
Change in the Number of Officers
Police Use of Contact and Cover Tactic
Violent Offense
Presence of Bystanders
Suspect Known to Be Assaultive or Resistive
Group Variable Age
Group Variable Sex

Note: Significant predictors are not identified in the original study.
P = Physical Force, C = Continuum of Force, M = Maximum Force
(-) Indicates a negative relationship (associated with less force).

Ideally, once a group variable is shown to be significant, the same individual variables within the group
variable would be identified as significant in the different regressions identifying that group variable as a
significant predictor. Unfortunately this is not the case. For the group variable age, the physical force
and continuum of force models each identify suspect age as significant but the maximum force model
identifies the difference between suspect and officer age. Suspect age has a negative influence in its
relationships with the force variables. For the group variable sex, the physical force model identifies the
officer and suspect both being male as significant while the continuum and maximum force models each

identify the suspect being male.

As in the original study, Model 1 is rejected because Model 2, which includes suspect use of force as a
predictor, offers considerably more explanatory power. The original report states that, "[a]nother reason
to reject Model 1 is thét the measure of suspect force is not only statistically significant with all three
measures of police use of force, it is consistently the single most powerful predictor of police use of
force" (Garner et al. 1995:VI-1). Because Model 1 is not included for later consideration in this study,

th full regréssion_rcsxﬂts a_r'c__:qot mcluded in .ﬁii's'report.
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Model 2: Predicting Police Force Including Suspect Force as a Predictor

Model 2 includes the same 41 predictors as Model 1 but also includes suspect force as a predictor. Like
measures of suspect force are used for each measure of police force. That is, in regressing police
physical force on the predictors, suspect physical force is used as the predictor of suspect force, and

likewise for the continuum and maximum models. Full regression results are provided in Appendix B.

Police Physical Force: Regressing police physical force on the 41 predictors and suspect physical force,
the pseudo R? value is 27.8, compared to 19.2 in the original analysis. Significant predictors in this
model include: number of police at initial contact, change in the number of police by completion, use of
the contact and cover tactic, arrest occurred at night (after dark), vice offense, call was dispatched as a
domestic violence offense, suspect was known to be assaulted were resistive, and suspect physical force.
In addition, the following stepwise regression identifies: traffic offense, visibility, officer requiring past

medical attention, suspect alcohol use, and the group variables race, weight, and height.

Police Continuum of Force: Linear regression of the police continuum of force on the 41 predictors and
the suspect continuum of force results in an adjusted R? value of 30.8, compared to 28.4 in the original
analysis. Significant predictors in this model include: police were assigned to a patrol division, number
of police president at initial contact, change in the number of police by completion of the arrest, use of
the contact cover tactic, arrest made it night; bystanders present, suspect known to be assaultive or
resistive, the group variables race and sex, and the suspect continuum of force. The following stepwise

regression identifies as significant: visibility, victim and suspect friends or family, and the group
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include: number of police initially at the scene, change in number of police by completion of arrest, use
of contact and cover tactic, property offense, bystanders present at time of arrest, arrest occurred at a
residence, visibility at the arrest scene, suspect known to be assaultive or resistive, the group variable

race, and suspect use of maximum force. And the following stepwise regression identifies the group

variable sex as significant.

Variables Not Significant in Predicting Any of the Three Measures of Police Force:
Suspect Already in Custody
More than One Officer at Initial Contact
Officer Dispatched to Scene
Arrest Occurred During the Weekend
Arrest Occurred During Weekend Night
Part of Officer’s Shift
Violent Offense, Non-Domestic
Property Offense
More than One Suspect at Initial Contact
More than One Suspect at Completion of Arrest.
Bystanders Friends or Family of Suspect
Bystanders Have Antagonistic Demeanor
Offense Occurred Inside, Not at a Residence
Location Known to Be Hazardous
Location Known for Criminal Behavior
Officer Length of Time On Phoenix P.D.
Officer’s Number of Arrests in Last Month
Years Since Officer’s Last Training
Suspect Impaired by Drugs
Suspect Known to Have Criminal Record
Suspect is Associated with a Gang
Group Variable Age

Variables Significant in Predicting One Measure of Police Force:
Police Assigned to Patrol Division
Property Offense
Traffic Offense

~ Vice Offense

- Call stpatched as Domestic Violence. -

and Suspect Fnends or. Family

C
M
P
P
P
o
M
P
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Variables Significant in Predicting Two Measures of Police Force:

Arrest Occurred After Dark P.C
Bystanders Present at Arrest cM
Group Variable Weight : P,C

Variables Significant in Predicting All Three Measures of Police Force:
Number of Officers Initially at the Scene
Change in the Number of Police by Completion
Police Use of the Contact and Cover Tactic
Visibility at the Arrest Scene )
Suspect Known to be Assaultive or Resistive
Group Variable Sex
Group Variable Race
Suspect Use of Force

Note: Significant predictors are not identified in the original study.
P = Physical Force, C = Continuum of Force, M = Maximum Force
(-) Indicates a negative relationship (associated with less force).

As is the case in Model 1, the same group variable components are not identified in the different models.
The male officer male suspect variable is identified as significant in the physical and continuum of force
models, while just a male suspect is identified in the continuum and maximum force models. The
suspect being Hispanic is identified in the physical and maximum force models while the suspect being
Black is identified in the continuum and maximum force models. The suspect being Hispanic has a
negative influence in its relationships with the force variables. The officer being white. and suspect being

Black is also identified in the continuum of force model.

Model 1 excludes suspect use of force as a predictor of police use of force. Model 2 includes the same
predictors as Model 1 but also includes suspect force as a predictor. Before Model 4 is constructed,
which substitutes the recorded values of suspect force with calculated values, the next step is to regress

o v suspect force on the 41 predxctors to determme what factors are likely to cause suspects to use force

. 'f suspect use of force constltutes Model 3.
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Model 3: Predicting Suspect Use of Force

As in the police force models, each measure of suspect force is regressed on the 41 predictor variables
twice, first entering all of the predictors at once and then using a stepwise method. Regression results are

provided in Appendix C.

Suspect Physical Force: Regressing suspect physical force on the 41 predictors results in a pseudo R?

— value of 10.2 compared to 5. in the original study.’ Variables identified as significant include: part of
shift during which the arrest occurred*; violent offense, vice offense, domestic offense*, bystanders
present at arrest; offense occurred inside but not at a residence, if past medical attention was ever needed
by the arresting officer*; and the group variables age* and race. In addition to these predictors, the
stepwise regression identifies suspect alcohol impairment* and suspeét gang association. Predictors
marked with an asterisk* are not identified in the original study. Predictofs identified in the original
study include': violent offense, traffic offense, vice offense, bystanders present at arrest, arrest occurred
inside but not a residence, suspect association with a gang, and the group variable race. The one
predictor identified as significant in the original study but not shown to be significant in the reanalysis is

if the offense is traffic related.

Suspect Continuum of Force. Linear regression of the suspect continuum of force on the 41 predictors
results in an adjusted R? value of 10.9, compared to 11. in the original study. Variables identified as

significant include: number of police at initial contact, change in number of police by completion, use of

the contact in cover tactic, violent offense, vice offense*, call dispatched as domestic violence,
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bystanders present, bystanders had antagonistic demeanor, visibility at arrest scene, length of time the
arresting officer has spent on the Phoenix police department, arresting officer required past medical
attention, suspect impaired by drugs, suspect impaired by alcohol, suspect association with a gang, and
the group variable age. The subsequent stepwise regression identifies as significant: traffic offense and
the group variable race. Again, the variable marked by an asterisk* is not identified as significant in the
original analysis. Predictors found to be significant in the original study include: number of police at
initial contact, change in number of police by completion, use of contact and cover tactic, violent

— offense, traffic offensé, call dispatched as domestic violence, bystander presence, bystanders had
antagonistic demeanor, visibility at arrest scene, officer length of service, officer required past medical
attention, suspect impaired by drugs, suspect impaired by alcohol, suspect associated with a gang, and
the group variables age and race. The only predictor found significant in the original analysis that is not

identified as significant here is traffic offense.

Suspect Maximum Force: The linear regression of suspect maximum force on the 41 predictors produces
an adjusted R? value of 7.9, compared to 8. in the original study. Variables identified as significant
include: change in the number of police by completion of arrest, part of shift, violent offense, vice
offense, call dispatched as domestic violence*, bystanders present at arrest, bystanders having
antagonistic demeanor, arrest occurred inside but not at a residence*, officer length of service¥, ‘o}fﬁcer
requiréd prior medical attention, suspect alcohol impairment, and the group variable age. The subsequent
stepwise regression identifies as significant: number of police initially at the scene, police use of the
contact and cover tactic*, trafﬁc offense*, location known for criminal behavior*, suspect drugs
1mpa1rment* suspect assoc1ated with a gang, and the group variable race. Variables marked by an

“astensk* are not 1dent1ﬁed in the ongmal study Predlctors found to be s:gmﬁcant in the original study
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group variables age and race. No predictors are identified in the original study the are not identified here

for suspect maximum force.

Variables Not Significant in Predicting Any of the Three Measures of Suspect Force:

‘Police Assigned to Patrol Division
Suspect Already in Custody
More than One Officer at Initial Contact
Officer Dispatched to Scene
Arrest Occurred During the Weekend
Arrest Occurred at Night (After Dark)
Occurred During Weekend nght

— Property Offense
Victim and Suspect Friends or Fa:mly
More than One Suspect at Initial Contact
More than One Suspect at Completion of Arrest
Bystanders Friends or Family of Suspect
Arrest Occurred at Residence
Location Known to Be Hazardous
Officer’s Number of Arrests in Last Month
Years Since Officer’s Last Training
Suspect Known to Have Criminal Record
Suspect Known to Be Assaultive or Resistive

Group Variable Sex
Group Variable Height
Group Variable Weight
Variables Significant in Predicting One Measure of Suspect Force:
Location Known for Criminal Behavior M
Visibility at the Arrest Scene : C@)
Variables Significant in Predicting Two Measures of Suspect Force:
Number of Officers Initially CM
Change in the Number of Police CM
Police Use of the Contact in Cover Tactic CM
Part of Officer’s Shift PM
Traffic Offense CM
Bystanders Have Antagonistic Demeanor CM
Arrest Occurred Inside, Not at a Residence PM(-)

’Ofﬁcer--.Length of Time on the Phoenix Police Department C
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Bystanders Present at Arrest

Officer Required past Medical Attention*
Suspect Impaired by Alcohol*

Suspect Associated with a Gang

Group Variable Age (Suspect Age)(-)*
Group Variable Race (Hispanic Suspect)(-)*

* Not identified as consistent predictors in the original study.
P = Physical Force, C = Continuum of Force, M = Maximum Force
(-) Indicates a negative relationship (associated with less force).

There are several significant differences between these findings and the original study. Most notable is
-~ that the reanalysis found eight consistent predictors of suspect force whereas the original analysis only
identifies three. It is possible that different assumptions were made regarding the inclusion of predictors
identified in the follow-up stepwise regressions and/or the inclusion of group variables, but even this
would not explain all of the discrepancies. These results also suggest that, for suspect force, requiring
inclusion in the physical force model for inclusion in the final model as a consistent predictor may
significantly limit the overall findings. Seven of the 11 inconsistent predictors of suspect force are

included in both the continuum and maximum force models but not in the physical force model.

For the group variables age and race, the individual components suspect age and Hispanic suspect are
each consistently identified as significant predictors of suspect force, unlike the ambiguous results for

- group variables in the Police Force Models 1 and 2.

All of the consistent predictors are viable predictors of suspect force except an officer requiring past
medical attention. Its inclusion makes little sense unless as the byproduct of police behavior. It may be

that these ofﬁcers are rnore aggressive and more likely to use force against suspects, or that they use a

e 'z_'more vaggresswe approach and demeanor and suspects then are more likely to use force in return. Police

R isyi_‘cl_éntiﬁedtas‘anf inconsistent predictor in this study andtheongmal study. The original study states
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that the authors are "unable to develop a logic for why suspects would use more physical force in the

later stages of an officer’s current shift" (Garner et al. 1995:VI-12).

Model 4: Predicting Police Force Using a Predicted Value of Suspect Force

Calculating Suspect Force

— Finally, for Model 4, calculated ¥alues of suspect force are used as predictors in police force regressions.
To predict suspect force, each measure of suspect force is regressed on the 41 predictors and predicted
values are calculated as part of the regression. However, the original report is somewhat ambiguous in
explaining how these values are predicted in the original study. The report states that, "[a]lthough our
models for predicting suspect force explain only a small portion of the variance in each of the three
measures, they do predict some of the variance and we can use that predictive strength to compute the
predicted value of suspect force. This value was computed for each case using the coefficients listed in
Table 6-5 (and a constant term)" (Garner et al. 1995:VI-13). From this description and the format of
Table 6-5, it is difficult to determine if the same variables identified as consistent predictors of suspect
force are used to calculate predivcted values for each of the three measures of suspect force, or if different
variables are used for different measures of force, referred to as "each case". One of the original authors
explained the process as follows.!! Eaéh of the three measures of suspect force are first regressed on the
41 predictor variables. Using a 0.1 standard of significance, all of the variables identified in any of these
regressions are included in the following step. Next, each of the three suspect force variables are

regressed on this subset of predictors using a .05 standard of significance.'? These new subsets of

el Garner. It is difficult to
original report.

¢ these regressions are used
ater regressions, the results are
orce regression models:. = -
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predictors are kept separate for each force model and used in yet another series of regressions to
calculate a predicted value of suspect force for that model." Predictors identified for use in the final
regressions to calculate suspect force are listed below. These predicted values of suspect force will then
be used as predictors of police force. The original report explains that "[t]hese predicted values can be
understood as a part of suspect use of force that can be explained independently from police use of
force" (Garner et al. 1995:VI-13). Therefore, if the predicted values of suspect force contribute to the
upcoming police force models (and they do), this provides evidence that part of officer force can be

L explained by suspect force.

Variables Used to Calculate Predicted Values of Suspect Force

Suspect Physical Force: violent offense, vice offense, domestic offense, bystanders present at
arrest, offense occurred inside, male first officer, officer required prior medical attention, officer
part of shift, suspect age, Hispanic suspect, male suspect.

Suspect Continuum of Force: number of police initially at the scene, change in the number of
police, police use of the contact in cover tactic, violent offense, property offense, vice offense,
domestic offense, bystanders present at the arrest, bystanders had antagonistic demeanor, male
first officer, officer length of service, officer required prior medical attention, suspect age,
Hispanic suspect, suspect alcohol impairment, suspect drug impairment, suspect gang
association.

Suspect Maximum Force: number of police initially at the scene, change in the number of police
officer part of shift, violent offense, vice offense, property offense, domestic offense, bystanders
present, bystanders had antagonistic demeanor, officer length of service, officer TeqUIred. DriOBimey
medical attention, suspect age, H1span1c suspect, male suspect, suspect drug impairment, suspect B
alcohol impairment, suspect gang association.

. ’I'kusfmethodology':falls to 1dent1fy cnnrely the same predlctors as those used in the
exactly how the pr\edlctors_‘m the ongmal study were

sunply: gressmg fdrc on the 4 predlnc»:torsvusmg a 05 standard of 51gmﬁcance
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Developing a New Model of Police Force

The calculated suspect force variables are now used -as predictors in the final police force regressions.
According to the original report and the programs provided by the authors, the three measures of police
force are regressed on the 41 predictor variables plus the calculated values of suspect force. However,
this results in a collinearity problem because the predicted values of suspect force are constructed from
subsets of the same 41 predictors used in the police force regressions, making the police force
regressions impossible. Again, one of the original authors' explained that this problem was avoided by
- first regréssing the police force variables on the 41 predictors and selecting a subset of significant

predictors. This permits the regression unless the suspect force subset is wholly contained in the police

force subset for any of the models."

To replicate this as explained, the three measures of police force are each regressed on the 41 predictor
variables excluding suspect force. Predictors are identified using a 0.1 standard of significance.
Following this, the police force measures are again regressed on the 41 predictors, this time employing a
stepwise regression method with a 0.1 measure of significance necessary to stay in the model and a 0.11
measure of significance required to then reject a variable from the model. All predictors identified in any
of these standard or stepwise regressions are included in a new subset of predictors used for the
following regressions. Group variables are tested using an F test for the initial regression models. For the
stepwise regressions, a group variable is included if any of the individual variables in that group are

identified as significant.'é The variables identified in these regressions and thus constituting the new
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subset of predictors are listed below."”

Predictor Subset for Model 4, Police Use of Force: number of police initially at the scene,
change in the number of police, police use of the contact and cover tactic, officer part of shift,
violent offense, property offense, traffic offense, vice offense, domestic offense, bystanders
present at the arrest, bystanders had antagonistic demeanor, arrest occurred at a residence, arrest
occurred inside but not at a residence, location known for criminal behavior, visibility, officer
length of service, officer required prior medical attention, suspect drug impairment, suspect
alcohol impairment, suspect gain association, and the group variables age, race, and sex.

Though potential for collinearity remains, this makes the following regressions possible provided that
—  not all of the variables included in the suspect force subset are included as predictors in the police force
subset. Unfortunately, this turns out to be exactly the case. For each of the three measures of force, all
variables contained in the suspect force subset are also included in the police force subset. Not knowing
exactly how this part of the original study was conducted and with virtually endless possibilities of
methods for selecting subsets of variables for both the suspect force and police force regressions, a
simple solution is sought. One variable not included in the police force subset is added to each of the
suspect force subsets. The variable chosen is the difference in height between the suspect and officer,
simply because this variable is significant or approaches significance in some of the regression analyses,
but the group variable height is not consistently significant in any of the prior models. Though this
method does not actually solve the collinearity problem and constitutes a failure to accurately replicate
the original study, it is employed as a simple and practical means of dealing with the problem. The
potential for altering the results of the police force regressions is limited because only one additional

variable is included for the prediction of suspect force, which is then used as a predictor in the police

force regressions.

r 'd'b_t_qrs,'me model is completed using methods similar to those used

_ﬁ_rst regressions for each measure of police
in the stepwise regressions because the
in the stepwise procedure allowes the regression to be completed,
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in the prior regression models. First, each of the three measures of police force is regressed on the subset
of police force variables and the predicted values of suspect force, entering all predictors at the same
time. Following this, similar regressions are conducted using a stepwise method. For the initial
regressions, group variable significance is tested using an F test. If an individual variable that is part of a
group variable is identified as significant in a stepwise regression, then that group variable is included in
themodel. Variables identified as significant in either the initial or stepwise metﬁod regressions are
included in the model for that measure of force. Predictors are then identified as consistent non-
predictors, inconsistent predictors, or consistent predictors of police force. Only variables identified as

significant predictors for all three measures of police force are included in the final model as consistent

predictors.
Predictors Identified in Model 4

Below are the findings from regressing police force on the subset of predictors and the calculated values

of suspect force. Full regression results are provided in Appendix B.

Police Physical Force: Logistic regression of police physical force on the predictor subset and suspect
force results in a pseudo R? of 12.2, compared to 8. in the original study.'® Variables found to be
significant include: number of police initially at the scene*, change in the number of police, use of the
contact and cover tactic, part of poiice shift*, violent offense*, vice offense*, domestic offense, presence
of bystanders*, the offense occurred inside but not at a residence*, visibility*, officer requiring prior

medical attention*, suspect alcohol unpaument the group variables age and sex, and the calculated

"‘value of suspect force Identlﬁed 51gmﬁcant in the followmg stepmse logistic regression are: traffic

ce susp drug 1mpa1rment, uspec' known to be assaultive or resistive,

an:astensk* are not identified as

¢ presented in dégiml‘f I
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significant in the original study. Predictors identified in the original study include: police assigned to
patrol division, use of the contacting cover tactic, change in the number of police, domestic call, location
known to be hazardous, officer length of service, suspect alcohol impairment, suspect drug impairment,
suspect known to be assaultive or resistive, the group variables age and sex, and the calculated value of
suspect force. The only variable found to be significant in the original study but not identified as

significant here is if the first officer was assigned to patrol division.

- Police Continuum of Force: Linear regression of the police continuum of force on the predictor subset
and suspect force produces an adjusted R? of 13.3, compared to 14. in the original study. Significant
predictors include visibility* and the group variable race'’*, The following stepwise regression identifies
the following as significant: use of the contact and cover tactic, number of police originally at the scene,
change in the number of police*, victims and suspect were friends or family*, presence of bystanders*,
suspect known to be assaultive for resisﬁve, the group variables sex, and the calculated value of suspect
continuum of force. Again, variables marked by an asterisk* are not identified as significant in the
original study. Predictors identified as significant in the original study include: use of the contacting
cover tactic, number of police initially at the scene, suspect known to be assaultive for resistive, the

group variable sex, and the calculated value of suspect force.

Police Maximum Force: Linear regression of police maximum force on the predictor subset and suspect
force provides an adjusted R? of 11.3, compared to 11. in the original study. Two predictors are shown to

be significant: visibility and use of the contact and cover tactic. The following stepwise regression

1dent1ﬁes the followmg number of pohce mltlally at the scene, change in the number of police, presence
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study with the exclusion of the group variable race.

Variables Not Significant in Predicting Any of the Three Measures of Police Force:
Police Assigned to Patrol Division
Suspect Already in Custody
More than One Officer at Initial Contact
Officer Dispatched to Scene
Arrest Occurred During the Weekend
Arrest Occurred at Night (After Dark)
Occurred During Weekend Night
Property Offense
More than One Suspect at.Initial Contact
More than One Suspect af Completion of Arrest
Bystanders Friends or Family of Suspect
Bystanders Have Antagonistic Demeanor
Arrest Occurred at Residence
Location Known to Be Hazardous
Location Known for Criminal Behavior
Officer’s Number of Arrests in Last Month
Years Since Officer’s Last Training
Suspect Known to Have Criminal Record
Suspect is Associated with a Gang
Group Variable Weight

Variables Significant in Predicting One Measure of Police Force:
Officer’s Part of Shift
Violent Offense (non-domestic)
Traffic Offense
Vice Offense
Domestic Call :
Victim and Suspect are Friends or Family
Offense Occurred Inside, Not at a Residence
Length of Time on Phoenix Police Dept.
Officer Required Past Medical Attention
Suspect Impaired by Drugs
Suspect Impaired by Alcohol
Group Variable Age
Group Variable Height
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Bystanders Present at Arrest*

Visibility at Arrest Scene* 0]
Suspect Known to be Assaultive or Resistive

Group Variable Sex (Suspect Male)

Predicted Suspect Force

* Not identified as consistent predictors in the original study
P = Physical Force, C = Continuum of Force, M = Maximum Force
(-) Indicates a negative relationship (associated with less force).

As is the case in Police Force Models 1 and 2, the same component variables for sex and race are not
consistently identified in Model 4. For the_» group variable sex, the physical force model identiﬁes the
officer being male (a negative relationship) and the officer and suspect both being male as significant
predictors. These are not included in the model. The continuum and maximum force models each

identify the suspect being male as a significant predictor, which is included in the model.

Poor visibility at the arrest scene increases the likelihood of police use of force. This measure does not
differentiate for types of conditions such as fog, bad weather br the amount of light. Though the arrest
occurring at night is controlled for, this does not include lighting conditions such as street lights. It is
possible that suspects are more likely to believe they can escape police custody in poor visibility

conditions.

By strict standards requiring a 95% level of significance for all three measures of force in the police
force models, race must be excluded. The linear regression of police physical force identifies a Black
suspect as significant but not the group variable race. The following stepwise regression identifies
Hispanic suspect as having a significant negative relationship with police force. The linear regression of

Athe contmuum of force 1dent1ﬁes Black suspect and whlte-pohce-Black-suspect as significant and the

o '~5~:group v 'able race asd‘almost 51g111ﬁcant (p—- 0526) The following stepwise procedure does not identify

any race variables as significant. Finally,

the linear r_egressmn of maximum force shows Black suspect

gvr__oupt.yatiéble race not to be significant. The

- followmg stepwise regression identifies Hispanic suspect as significant. Race must excluded as a
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consistent predictor in Model 4 due to its failure to meet requirements for the continuum of force model.
However, it is worth noting that it came quite close. The inconsistent race related findings do not suggest
so much that police are consistently racist in any direct manner, but that there may be racial interactions

more complex than these data or methods are able to demonstrate.
Summary: Constructing the Final Model of Police Force

The array of regressions presented in this chapter have the potential to overwhelm, and summarizing the
findings into a final model presents the challenge of determining what to present and in how to present

it. The original report describes the construction of the final model as follows:

Our final mode! for understanding the use of force by and against the police (See Figure 6-2) is
based on integrating the results from Stage 2 -- predicting suspect use of force -- and Stage 3 --
predicting police use of force. We created a single set of results by using the three consistent
predictors from Stage 1, the four consistent predictors from Stage 2, and two inconsistent
predictors -- Suspect Alcohol Impairment and the Change in the Number of Police -- from Stage
2 and Stage 3. These considerations are inconsistent predictors in each stage but contribute to the
prediction of all three measures of force, sometimes directly influencing police use of force and
sometime indirectly influencing police use of force through suspect use of force. We include
these two predictors because when their role in both suspect use of force and police use of force
is considered together, they become consistent predictors. (Garner et al. 1995:VI-19)

Figure 6-2 of the original report, a depiction of the final model, is provided in this report as Figure 2.1.
Three models of police force are constructed in this chapter. Model 1 presents the prediction of police
force based on the 41 predictor variables. Model 2 presents the prediction of police force based on the
same 41 predictors and suspect force. Finally, Model 4 presents the prediction of police force based on
the 41 predictors and calculated/predicted values of suspect force. These models are similar except for
the inclusion of suspect force. Models 2 and 4 are similar in construction and nearly identical in results,

 differing only in that Model 4 identifies thé"'pfcsencg of bystanders as significant and Model 2 does not.

e for 1 y includes the v ables }dcntiﬁed‘ in Model 4 as direct
di of el 3, the Et?diction of suspect use of force,

.._-'gsimgqe_ predictors of police force. The variables included ar‘qlvi_s_tg'c'_ifbelow anda'rgraphic
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Predictors Included in the Final Model of Police Force

Predictors of Police Force ~ Predictors of Suspect Force
Number of Officers Initially at the Scene Violent Offense, Non-domestic
Change in the Number of Police Vice Offense
Police Use of the Contact and Cover Tactic Domestic Violence Offense
Bystanders Present at Arrest Bystanders Present at Arrest
Visibility at Arrest Scene (-) Suspect Impaired by Alcohol
Suspect Known to be Assaultive or Resistive Suspect Associated with a Gang
Suspect Male Suspect Age (-)

Suspect Use of Force (Predicted) Hispanic Suspect (-)

(-) Indicates a negative relationship (associated with less force).

Though the findings of this reanalysis differ somewhat from those of the original study, it is not
suggested that this diminishes or refutes the original findings. It is possible that a simple but
undetermined difference in assumptions led to the identification of different predictors. There is no
evidence that any of the findings in the original study are incorrect or inappropriately presented. All of
the predictors identified as significant in the original study are also identified as significant in this
reanalysis, but this study also identifies additional predictors as significant. Therefore, if errors were
made in the original analysis they were Type II errors due to more conservative or stringent standards,
excluding factors that were actually significant. If errors were made in this study they were Type I errors

due to less stringent standards, including factors that actually were not significant.
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Figure 2-2: Model of Police Force From Reanalysis

Number of Officers Initially Present
Change in the Number of Police
Use of Contact and Cover Tactic
Visibility at Arrest Scene (-)
Suspect Known to be Assaultive

or Resistive
Suspect Male

Police Use
Of Force

Bystanders Present at Arrest Scene

Violent Offense (Non-Domestic)
Vice Offense

Domestic Violence Offense
Suspect Alcohol Impairment - Suspect Use
Suspect Association with a Gang Of Force
Suspect Age (-)
Suspect Hispanic (-)

'_‘L(-‘) Indicates negative relationship, associated with less forcej
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Chapter 3
Study of Suspect Use of Force Against the Police

Introduction: A New Approach

The purpose of this chapter is to identify factors related to the increased potential for suspect use of
force. To do so, the original intent was to replicate in reverse the four models constructed in the previous
reanalysis of the Phoenix Study of Police Force. According to a strict reversed constructibn, Model 1
would consist of regressing the three measures of force on the 41 predictors. Model 2 would be similar
but include police force as a predictor of suspect force. Model 3 would involve regressing the three
measures of police force on the 41 predictors, excluding suspect force as a predictor. Finally, Model 4
would use calculated values of police force as predictors in the regressions of suspect force on the 41
predictors and these calculated variables. Howevér, the original study was quite thorough and much of
this work is already done. Suspect Force Model 1 is the same as Police Force Model 3, the regression of
suspect force on the 41 predictors, excluding police use of force. And Susﬁect Force Model 3 is the same
as Police Force Model 1, the regression of police force on the 41 predictors, excluding suspect use of
force. The only models remaining are Suspect Force Model 2, the regression of suspect force on the 41
predictors and police force, and Model 4, the same regression but using calculated/predicted values of
police force. But the potential value of a Suspect Force Model 4 is questionable for several reasons that
are described below. Essentially, the logic behind using predicted values may not jtistify the added

complication and difficulties.

A Look Back at the Original and Study and Its Reanalysis

[ eprt descnbetheloglc for using predicted values of suspect force as

 These predicted values can be under toodasa part of suspect use of force that can be explained
~ .+ independently from police use of force. In Model 2, we had assumed that all the association

This document is a research reBort submitted to the U.S. Department of Justice. This report

has not been published by the Department. Opinions or points of view expressed are those
of the author(s) and do not necessarily reflect the official position or policies of the U.S.
Department of Justice.



between suspect and officer force was the result of suspect force causing officer force; if the
predicted (as opposed to the actual) value of suspect force contributes to the prediction of officer
use of force (and it does), it gives us an empirical basis for asserting that some of the association
observed in Model 2 is from suspect force to officer force. (Garner et al. 1995:VI-13).

Thus, it is proposed that using predicted values of suspect force helps to compensate for the lack of time
sequencing of events. Since we do not know directly from the data who was first to use force, the suspect
or officer, this provides a means of demonstrating that a portion of officer force can be explained as the
result of suspect force. Though this logic is admirable, the methodology itself adds substantial complexity
and may in fact fall short of ils io}g‘ent. For both the original study and the reanalysis in Chapter 2, the same
41 variables are used first to oreate predicted values of suspect force, and then for the regression of police
force including the newly predicted values of suspect force. Essentially, the same set of variables are
entered into the police force regression twice, once directly and again in the calculated value of suspect
force. To keep collinearity problems from preventing the regressions, subsets of predictors have to be
identified for the suspect and police force models.?’ The methods for identifying these subsets of variables
require an additional 12 regressions, plus three more regressions used to create the predicted values of
suspect force, all in addition to the six regressions used to actually construct Model 4. In the reanalysis,
even after the additional regressions, each of the suspect force subsets are still wholly contained in the
police force subset, thus creating the same collinearity problem. To allow the regressions to be conducted,
an additional variable is added to each of the suspect force subsets. However, though this allows the
regressions to be conducted, it does not actually solve the problem of collinearity. Then, once the
predicted values of suspect force are calculated and the police force variables are regressed on them and
the police force subset of predictoro, Model 4 identifies exactly the same predictors (with the exception of

one variable) as are identified in Model 2, which uses the actual values of suspect force. This comparison

e » between Models 2 . "bd 4 ;:'annot be made for tbe ongmal study because the report does not include the

i predxctors 1dent1ﬁed in Model 2. St111 »1s questlonable if the methodology behind calculating predlcted

_2° Linear regressmn 1s_not poss1b1e 1f one mdependent variable is a linear combination of
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values of suspect force and inserting them in place of the actual values is worth the addition of a single
predictor of police force; a variable (if bystanders were present at the arrest) that is identified as

significant in both the continuum and maximum regressions for Model 2.

The collinearity problems encountered in Model 4 demonstrate the complexities of interactions between
police force, suspect force, and the variables found to predict each. These interactions are also
demonstrated in Model 3, the prediction of suspect use of force. In both the original study and the

—  reanalysis, an officer’s part of shift (early, middle, or late) is identified as an inconsistent predictor of
suspect use of force. Furthermore, the reanalysis identifies an officer’s medical history -- if the officer
required past medical attention -- as a consistent predictor of suspect force, and officer length of service
as an inconsistent predictor. These findings are difﬁcult to understand unless they demonstrate
influences of police behavior. Interestingly, an officer requiring past medical attention is not identified
as a consistent predictor in any of the police force models, but is identified as an inconsistent predictor in
all three of the models. Officer part of shift is identified as an inconsistent predictor of police force- but
only in Model 4 of the reanalysis. Though these findings are inconsistent and thus inconclusive, they
demonstrate that separating the influences of police and suspect force may be asking too much of the
Phoenix data. An analysis employing instrumental variable techniques may help to better determine

causality but is beyond the scope of this study.

Also a consideration at this point is the redundancy of regression models. So far the three measures of
police force and suspect force have each been regressed on the 41 predictors and subsets of the 41

predlctors mcludmg and excluding the opposing measures of force as predictors, using standard and

O stepw1$e regressxon techmques Con51denng that the complex methods used to include predicted values
: | 'tlally dlfferent results in the reanaly51s, a reversal of these

'suspect force Instead two basxc models suspect force are

3 'constructed 'm tlns study, one excludmg pohce force and one 1nclud1ng pohce force as a predictor.
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Group Variables

As previously explained, the officer and suspect demographic characteristics of age, sex, race, height,
and weight are tested as group variables. The authors of the original study explain that group variables
are constructed because the individual variables are highly inter-related and they wanted to test their
significance with a single test. Though on one hand it does make intuitive sense to combine, for
instance, all age variables or all race variables into one group variable, on the other hand each of these

. individual variables can be considered entirely independent of the others. For instance, how are officer
age and suspect age actually inter-related? In fact, these variables are conceptualized in separate domains
(officer characteristics vs. suspect characteristics) as described in Chapter IV of the original report. The

same point can be addressed with each of the other group variables.

The original report describes two methods for the analysis of group variables. First it is explained that
the group variable must test significant using an F test before the individual components can be
‘considered for significance based on their T values. Later it is stated that all components of a group
variable are included when any one component is identified as significant. For the reanalysis of police
force and this study of suspect force it is assumed that the first method is applied to standard regressions
and the second method is applied to stepwise regressions. For the standard regressions requiring a group
variable to test significant (F test), a significant component variable may be excluded because the group
variable fails to pass the test. This makes it possible for variables that do not have a significant effect to
"wash-out" the effects of those that do. This may be overcome if an individual variable tests significant

m the followmg stepw15e regressmn for that model, but this is not always the case. The overlooking or

' washmg out of 51gmﬁcant f dmg for:'mdmdual‘ components of the group vanables is not a substantial
: ndivid iabl indmgs are excluded on

'ex'tent of this in the

 suspect force study, each model is reconstructed excluding the analysis of group variables. For those
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models, each individual variable regarding age, race, sex, height, and weight is tested on its own merits,

and the appropriate variables are added to compensate for the lack of race and sex reference categories.

Race Considerations

The questionnaire completed by officers recorded the race for the first officer, the second officer, and the
suspect. Race categories included white, Black, Hispanic, and other. From this data, a number of other
rz;ce variables are constructed, mostly dichotomous variables describing if the first officer is white, if the
second officer is white, if both officers are white, etc.; then similar variables for Black and Hispanic
officers and suspects, etc. There are also numerous dichotomous race interaction variables, such as white
police and white suspect, white police and Black suspect, white police and Hispanic suspect, etc., for all
possible race combinations from the available data. The result is a total of 24 dichotomous race variables

constructed from the original data.

Explaining how it is determined which of these many possible race variables would be included in the
group variable, the authors state that their "substantive concerns are not just with the average effect of
officer or suspect race but with certain combinations of officer and suspect race. One longstanding
substantive concern in the police use of force deals directly with arrests involving White officers and
Black suspects and arrests involving White officers and Hispanic suspects. For this reason, we
constructed individual variables to provide an assessment of this crucial interaction term" (Garner et al.
1995:1V-7). The individual variables used to construct the group variable race include: white officer,
Black suspect, Hispanic suspect, white-officer-Black-suspect, and white-officer-Hispanic-suspect.

Again, because race is tested as a group variable in all of the standard regression models, cases with

i ared to a reference category of all other possible racial combinations.

" The 'variables constituting this i‘éfer:encév‘categoi'y'-a_._rje shown in Table 2-3 above, copied from the original
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While using these specific variables does make sense to test for white on minority racism, it may be
worthwhile to test the significance of other racial combinations. The original report only includes
correlations of the five race variables constituting the group variable race with the suspect and police
force variables. In order to determine the potential predictive value of the different race variables for
suspect and/or police force, a number of exploratory correlations, crosstabs, t-tests, and regressions are
conducted between these race variables and the different measures of police and suspect force. This
"shot in the dark" methodology is used only to determine if any specific race variables or group of race
— variables show patterns of significant relationships that should be considered for inclusion in the

regression analyses. These studies provide the following limited results.?'

Bivariate correlations in the original study found no significant relationships between the included five
race variables and the six force variables (three measures of police force and three measures of suspect
force). Similarly, no significant relationships between these variables are identified in the reanalysis. Of
the 24 race variables considered in this analysis, only two have significant relationships in their
correlations with any of the force variables. The Hispanic suspect variable is significantly negatively
correlated with suspect physical force and suspect maximum force.?? The second officer being white is
significantly positively correlated with five of the six force variables and nearly significantly correlated

to the sixth.?

Each measure of suspect and police force is regressed on all of the race variables. Though this would not

be appropriate for developing a model due to the probable correlations and interactions among the
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various race variables, this is again only exploratory to determine which race variables may act as
predictors of suspect force. In the logistic regression of suspect physical force on the race variables, the
second officer being white has a nearly significant positive relationship, and there being white only
police officers has a significant negative relationship. The linear regression of the suspect continuum of
force on the race variables indicates that the Hispanic suspect variable has a significant positive relation;
the second officer being white has a significant negative relation; and white only police officers has a
significant positive relation. Regressing suspect maximum force on the race variables indicates that a

“— . white second officer has a signiﬁcani negative relation and white only police officers has a significant

positive relation.

Logistic regression of police physical force on the race variables indicates that the second officer being
white has a positive significant influence and all officers being white has a significant negative influence
on the dependent variable. Regression of the suspect continuum of force on the race variables indicates
that the second officer being white has a significant positive influence; white only police officers has a
significant negative influence, and Hispanic only police officers has a significant positive influence.
Finally, regressing police maximum force on the race variables, the first officer being white bas a
significant positive influence; the second officer being white also has a significant positive influence;
white only police officers has a significant negative inﬂuence; and Hispanic only police officers is has a

significant positive influence on the dependent variable.

Because all of the race variables being considered are dichotomous, such as whether or not the suspect is

whlte the next exploratory analyses between these vanables and the force variables are t-tests. Only a

f,.’.few relatlonshlps are found to be 51gmﬁcant The presence of a whlte second officer has 51gruﬂcant

‘d'rnax1mur.n .force vanables. In all Vof

ave a h1gher average use of forcev

' _' addmon cases where the suspect is Hlspamc have a 51gmﬁcantly lower average use of suspect -
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" maximum force. T-tests are not conducted using the physical measures of suspect or police force
because these measures are dichotomous and t-tests are not appropriate for studying relationships
between two dichotomous variables. Instead, crosstabs and chi-square values are used to study these

relationships.

Crosstabs are conducted between the race variables and the physical and continuum measures of suspect
and police force. Because the maximum force measures are interval, ranging from 0 to 100, crosstabs

,; would not be appropriate. The following relationships are shown to be significant. Hispanic suspects are
less likely to use physical force than non-Hispanic suspects. There is more likely to be physical suspect
force in cases where the second officer is white (there is also more often police physical force when the
second officer is white but this relationship is not significant, p=.064). There is more likely to be suspect
and police continuum force when the second officer is white. And there is less likely to be police

continuum force when the second officer is Hispanic.

These analyses provide some interesting though inconclusive findings, especially in the relations of
police officer race and force variables. For instance, the second officer being white is significantly
related to all three measures of both suspect and police force (though not for all types of analyses). Also
of interest, the first officer being white, all white police officers, and all Hispanic police officers are |
significantly related in some of the analyses. Somewhat perplexing are the directions of some
relationships. For instance, according to some analyses, white second officers increase police or suspect
force; and white first officers also increase police or suspect force in some of the analyses. But in some

relatlonshlps the presence of all whrte pohce officers reduces the amount of suspect or police force. This

suggests that‘there may be unportant race mteractrons that we are not able to grasp using this data or

- thes techmque"- Therefore,

10re sense to mclude race vanables m 'the regressmn analyses

riginal study Eyen,though’_ the second officer being
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included as a predictor in the following regression analyses simply because an explanation cannot be
‘offered as to why it has such an effect. It would not be appropriate to include predictors in a model
without having reason for doing so other than the fact that they have a significant impact. The regression
analyses in this study of suspect force will use the same race variables as are used in the original study of
police force and the reanalysis. However, for the models not testing the significance of group variables,
the variables white suspect, Black officer, Hispanic officer, Black-officer-white-suspect, and Hispanic-
officer-white-suspect will be added to compensate for the lack of a reference category. Also for these

- models, 'though not included in the reference category, the variables white only police officers, Black

only police officers, and Hispanic only police officers will be added.
Measures of Force

The methods of the original study require that any specific predictor be significant for all three measures
of force to be included in the final model. The researchers were conservative because they did not want
to include inconsistent predictors of police force. This is appropriate for the police force models because
inconsistent predictors vary widely in which measures of force they influence. This can be seen by
reviewing those variables significant in predicting one or two measures of force in Models 1, 2, or 4 of
Chapter 2. However, in Model 3, the prediction of suspect force, seven of the 11 inconsistent predictors
are identified in the continuum and maximum force models but are not significant in the physical force
model. This suggests that the suspect physical force variable may fail to represent suspect force as well
as the other two measures of suspect force, or as well as the police physical force variable represents
pohce force ThJS may be due to dlﬁ’erences in the questions regarding suspect force compared to those

for pohc:' ] force “or .1t may be that the recodmg of suspect force into a d1chotomous variable failed to
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analysis is to identify factors increasing the likelihood of force against police, it is important that likely
predictors of suspect force not be excluded. For this reason, predictors found significant in the
continuum and maximum suspect force models will be given increased consideration as consistent

predictors in this study.

Missing Values

- As explained in the reanalysis, missing values are replaced with variable means in the original study to
avoid excluding large amounts of data. This also simplifies the testing of group variables because sample
size must remain constant between models to do so. Each model in this study of suspect force will be

reconstructed to test the effects of excluding cases with missing data.
Models to be Constructed in this Study

As previously explained, reversing the entire original study to focus on suspect use of force would
involve reconstructing Models 1 through 4, reversing the roles of police and suspect force. Though this
was the original intent, it would have limited value due to the redundancy of regressions. Instead, two
models are constructed for the study of suspect force. First, Model 1 remains the same as Model 3 in the
reanalysis, the regression of suspect force on the 41 predictors, excluding police use of force. To avoid
the assumption that suspect force is most likely the result of police force, this model is not rejected as
Model 1 is rejected in the original study and the reanalysis. Second, Model 2 is constructed the same as |
Model 1 except mcludmg pohce force as a predictor. These models are also tested to determine the

effects of excludmg the analys1s of group vanables and excluding cases with missing data. A final mode}
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and the reanalysis. As explained in the "Regression Analyses" section of Chapter 2, constructing each
model is a three step process. Step 1: the force variable is regressed on the 41 predictors, entering all
predictors at once. Step 2: next, a similar regression is conducted using a stepwise method. Step 3: the
final step simply consists of identifying the predictors found to be significant in either of these
regfessions and listing them as predictors for that model. Therefore, each regression model consists of
six regressions, one standard regression and one stepwise regression for each of the three measures of
f,o.-rce. Once significant predictors are identified for each measure of force, they are labeled as consistent
—  non-predictors, inconsistent predictors, or consistent predictors. Consistent non-predictors are those
found not to be significant in the regressions of any of the three measures of force. Inconsistent
predictors significantly influence one or two measures of force, but not all three. However, predictors of
both the continuum and maximum measures of suspect force will be included as consi'stent here, along

with those identified as significant in the regressions of all three measures of force.

For all analyses, logistic regression is used for the dichotomous variable physical force and OLS
regression is used for the continuum of force and maximum force. For the linear regression models, R? is
used as a measure of explanatory power for the model. Pseudo R? is used as the measure of explanatory

power in logistic models
Model 1: Suspect Force Regressed on the 41 Predictors

As explained above, Suspect Force Model 1 is the same as Police Force Model 3 from the reanalysis, the

regressxon of suspect force on the 41 predictors, excluding police use of force. Below is a listing of

iy 1n51gmﬁcant and sxgmﬁ "ant predlctors as prevmusly listed in Chapter 2.

Variz;fb'l'éS"'N t'it"Sigtiiﬁéén  Predicting Any of the "I“h‘l;'ée"'vMeasures of Suspect Force:
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Officer Dispatched to Scene

Arrest Occurred During the Weekend

Arrest Occurred at Night (After Dark)
Occurred During Weekend Night

Property Offense

Victim and Suspect Friends or Family

More than One Suspect at Initial Contact
More than One Suspect at Completion of Arrest
Bystanders Friends or Family of Suspect
Arrest Occurred at Residence

Location Known to Be Hazardous

Officer’s Number of Arrests in Last Month
Years Since Officer’s Last Training

Suspect Known to Has Criminal Record
Suspect Known to Be Assaultive or Resistive

Group Variable Sex
Group Variable Height
Group Variable Weight
Variables Significant in Predicting One Measure of Suspect Force:
Location Known for Criminal Behavior M
Visibility at the Arrest Scene C()
Variables Significant in Predicting Two Measures of Suspect Force:
Number of Officers Initially CM
Change in the Number of Police CM
Police Use of the Contact and Cover Tactic CM
Traffic Offense CM(-)
Bystanders Has Antagonistic Demeanor CM
Offense Occurred Inside, Not at a Residence PM(-)
Officer Part of Shift ' P.M
Officer Length of Time on the Phoenix Police Department C,M
Suspect Impaired by Drugs , CM
Variables Significant in Predicting All Three Measures of Suspect Force:
Violent Offense
Vice Offense

Domestic Violence Offense
Bystanders Present at Arrest
- Officer Requlr d Past M dl‘ al Attentlon ,

 Indicates negéﬁv "ela’uonshlp '(assocxated with less force).
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Note that seven of the nine variables identified as significant in two models are for the continuum of
force and maximum force models. Only two of these variables are identified in the physical force model.
This pattern provides the reasoning for including these variables as consistent predictors of suspect

force.

Model 1: Excluding the Analysis of Group Variables

— The model is also tested excluding the analysis of group variables and exéluding cases with missing
values. Excluding the analysis of group variables identifies virtually the same variables as shown in the
above model. The suspect being Hispanic and suspect age are identified as consistent predictors, the
same variables identified in the group variables race and age for the above model. Additional variables
for suspect and officer sex and race are included due to the lack of reference categories, but none of
these variables are shown to have a significant effect. Pseudo and adjusted R? values are nearly identical:
a bseudo R?0f10.3 (vs. 10.2 in model 1) in the linear regression suspect physical force; an adjusted R?
of 10.6 (vs. 10.9) for the continuum of force; and an adjusted R? of 8.0 (vs. 7.9) for suspect maximum
force. Though the full regression results are not included in this report, listed below are the variables
identified as inconsistent And consistent predictors.

Variables Significant in Predicting One Measure of Suspect Force:

Black Officer ' M
Black Only Police M (-)
Difference in Height P
Location Known for Criminal Behavior M
Visibility C ()
Variables Significant in Predicting Two Measures of Suspect Force:

Bystander Antagonistic Demeanor CM

. Number of Ofﬁcers Initially CM

'~"UseofContactm Cov Tactlc L C,M
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Variables Significant in Predicting All Three Measures of Suspect Force:
Suspect Age _ “)
Suspect Alcohol Impairment
Domestic Offense®
Suspect Gang Association
Hispanic Suspect ¢-)
Officer or Required Prior Medical Attention
Officer Part of Shift*

Vice Offense
Violent Offense
Presence of Bystanders

Model 1: Excluding the Analysﬁi of Grbﬁp Variables and Cases with MisSing Values (N=929)

Excluding cases With missing values reduced the sample size by 41.4% (from N=1585 to N=929) and
reduced the model to four consistent predictors: the age difference between the suspect and officer,
suspect alcohol impairment, traffic offense and violent offense. Pseudo and adjusted R? values are as
follows: 11.2 (vs. 10.2 in the initial model) for physical force, 10.0 (vs. 10.9) for the continuum of force,
and 7.0 (vs. 7.9) for maximum force. Though the full re.gression results are not included in this report,

listed below are the variables identified as inconsistent and consistent predictors.

Variables Significant in Predicting One Measure of Suspect Force:
Officer Number of Arrests in Last Month
Black Officer ‘
Black Only Police Officers
Number of Police Initially
Change in the Number of Police
Suspect Drug Impairment
Victim and Suspect Friends or Family
Mail Officer
More than One Suspect at Initial Contact
Officer Weight”

ZUWOZO0QZZO
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Variables Significant in Predicting Two Measures of Suspect Force:

Bystander Antagonistic Demeanor CM
Domestic Offense? CcM
Hispanics Suspect - PM ()
Offense Occurred Inside PM (»
Location Known for Criminal Behavior CM ()
Officer Required Prior Medical Attention P,C

Variables Significant in Predicting All Three Measures of Suspect Force:
Age Difference Between Suspect and Officer
Suspect Alcohol Impairment
Traffic Offense O]
Violent Offense '

P = Physical Force, C = Continuum of Force, M = Maximum Force
(-) Indicates negative relationship (associated with less force).

Model 2: Suspect Force Regressed on the 41 Predictors and Police Force

In the second model of suspect force, the three measures of suspect force are regressed on the 41
predictors and their opposing measure of police force, first in standard and then in stepwise regressions.
All predictors are then categorized as consistent non-predictors, inconsistent predictors, or consistent
predictors according to the number of suspect force measures the significantly influence. Full regression

results are provided in Appendix C.

Suspect Physical Force: The logistic regression of physical suspect force on the 41 predictors and police
physical force resulted in a pseudo R? value of 26.2 and identifies the following variables as significant:
officer part of shift, officer required prior medical attention, violent offense, offense occurred inside the

not data re51dencc the group vanables age, race, and height, and police use of physical force. The

,.followmg stepwme regr smn 1dent1ﬁes v1ce oﬁ'ense

. Sq;pec Continuum of Force: The linear regression of the 'éuspcct continuum of force on}tﬁe‘:.iilv .
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predictors and police force produces an adjusted R? of 25.9 and identifies: police assigned to the patrol
division, police part of shift, officer length of service, officer required prior medical attention, the
number of police initially, suspect drug impairment, suspect to alcohol impairment, violent trends, arrest
occurred at night, bystander antagonistic demeanor, the group variable age, the group variable race (near
significant, p=.0566), and the police continuum of force. The following stepwise regression identifies:

suspect gang association, traffic offense, and the group variable sex.

Suspect Maximum Force: Regressing suspect maximum force on the 41 predictors and police force
produces an adjusted R? of 17.0 and identifies the following as significant: officer part of shift, officer
length of service, officer required prior medical attention, suspect drug impairment, suspect alcohol
impairment, violent offense, vice offense, offense occurred inside, arrest occurred at a residence,
bystander presents, bystander antagonistic demeanor, the group variables age and race, and police

maximum force. The following stepwise regression does not identify any additional predictors.

Variables identified in these regressions are listed below according to the number of suspect force

measures they influence.

Variables Not Significant in Predicting Any of the Three Measures of Suspect Force:

Suspect Already in Custody
More than One Officer at Initial Contact
Change in the Number of Police
Use of Contact and Cover
Officer Dispatched to Scene
Arrest Occurred During the Weekend
Occurred During Weekend Night
Property Offense.

. Domestic Offense :: .o+ .

:ijctnn and Susp Fnend_ or Fannly
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Officer’s Number of Arrests in Last Month
Years Since Officer’s Last Training

Suspect Known to Be Assaultive or Resistive
Suspect Known to Has Criminal Record
Group Variable Weight

Variables Significant in Predicting One Measure of Suspéct Force:

Suspect Gang Association C
Arrest Occurred at a Residence M (-)
Arrest Occurred at Night C ()
Number of Police Initially C
Police Assigned to Patrol D1v1sxon C

- Traffic Offense ‘ C
Presence of Bystanders M
Group Variable Height P
Group Variable Sex C

Variables Significant in Predicting Two Measures of Suspect Force:

Suspect Alcohol Impairment CcM
Suspect Drug Impairment cM
Bystander Antagonistic Demeanor CcM
Offense Occurred Inside PM (-)
Officer Length of Service cM
Vice Offense PM

Variables Significant in Predicting All Three Measures of Suspect Force:
Officer Required Prior Medical Attention
Officer Part of Shift
Violent Offense
Group Variable Age (Suspect Age (-), Age Difference® (-))
Group Variable Race®® (Hispanic Suspect (-))
Police Use of Force

(-) Indicates negative relationship (associated with less force).
P = Physical Force, C = Continuum of Force, M = Maximum Force

g older than the oﬂicer vmcréases th'e‘ hkehhood of the suspect'usmg. L
1 th ugh-“‘m general, a younger suspect is more likely to use force) '
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Adding police use of force as a predictor substantially reduces the number of other predictors identified
as significant. Removed from the previous model are the following variables: number of officers
initially, change in the number of police, police use of the contacting cover tactic, traffic offense,
domestic offense, bystander presents at the arrest, and suspect gang association. No additional variables
are added in Model 2 other than police use of force. However, including suspect use of force greatly
increases the explanatory power of the regression models. The pseudo R? for suspect physical force
increases frbml 0.2 to 26.2; the adjusted R? for the suspect continuum of force increases from 10.9 to
25.9; and the adjusted R? for maximum force increases from 7.9 to 17.0. Again, a number of variables
are identified in the continuum of force and maximum force models and will be included as consistent

predictors in the final model.
Model 2: Excluding the Analysis of Group Variables

Excluding the analysis of group variables has little affect, as the variables identified as predictors of two
or three measures of suspect force are nearly identical to those in the previous model including group
variables. Though the model does not include a test for the significance of group variables, the same age
and race variables are identified as in the initial model with the group variable requirements. Additional
variables for suspect and officer sex and race are included due to the lack of reference categories, but
none of these variables demonstrate significant effects. As in Model 1, excluding group variables has
little effect on the pseudo and adjusted R? values: 26.1 (vs. 26.2 in the previous model) for suspect
physical force; 25.7 (vs. 25.9) for the continuum of force; and 17.3 (vs. 17.0) for suspect maximum
force. Thvou_g‘h full_regr_ession results for these models are not included in this report, the inconsistent and

consistent predictors are listed below.

eof Suspect Force: =
MO
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Black Police White Suspect
Suspect Gang Association
Difference in Officer and Suspect Height

ZO000Z7AOZ

Arrest Occurred at a Residence )
Arrest Occurred at Night 6]
Officer Assigned to Patrol Division

Traffic Offense -)
Bystander Presence

Variables Significant in Predicting Two Measures of Suspect Force:

Difference in Officer and Suspect Age CM ()
Suspect Alcohol Impairment CM

_ Bystander Antagonistic Demeanor CM
Suspect Drug Impairment CM
Arrest Occurred Inside PM (9
Officer Length of Service CM
Vice Offense PM

Variables Significant in Predicting All Three Measures of Suspect Force:

Suspect Age )
Hispanic Suspect -)
Officer Required Prior Medical Attention
Officer Part of Shift

Violent Offense
Police Use of Force

Model 2: Excluding the Analysis of Group Variables and Cases with Missing Values (N=929)

Excluding cases with missing values reduces the sample size by 41.4% (from N=1585 to N=929) and

reduces the model to five consistent predictors: Black only police, location known for criminal behavior,
suspect alcohol impairment, traffic offense, and police use of force. Pseudo and adjusted R? values are as
follows: 26.1 (vs. 26.2 in the initial model) for physical force, 26.9 (vs. 25.9) for the continuum of force,

and 18.4 (vs. 17.0) for maximum force. Though full regression results for these models are not included

20axg
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Hispanic Suspect
Offense Occurred Inside

TXOX™

Officer Length of Service
Violent Offense .
Officer Weight

Variables Significant in Predicting Two Measures of Suspect Force:
Difference in Officer and Suspect Age PM
Black Only Police CM ()
Location Known for Criminal Behavior CM ()

Variables Significant in Predicting All Three Measures of Suspect Force:
Suspect Alcohol Impainngnt ,
Traffic Offense ‘ ()
Police Use of Force

Summary: Developing the Final Model of Suspect Force
Two models are included in this study of police force, one excluding police force as a predictor and one
including police force. In the original study of police force and the reanalysis, Model 1 is rejected
because suspect force provides the sfrongest predictor of police force. This follows the premise that
police force, in general, should be in response to suspect force, though this is not always the case.
Model 1 in this study of suspect force excludes police use of force as a predictor. Even though police use
of force is the strongest relationship to suspect force in Model 2, Model 1 is not rejected based on the
premise that suspects are more likely to be the first to use force. Again, this is only a guideline to follow
and is not always the case. Because the data do not include the time sequencing of events, we are not
able to determine who is first to use force. Table 3-1 below includes all of the variables identified as

significant predictors in two or three measures of suspect force for Models 1 and 2.
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Table 3-1: Predictors of Suspect Force

Model 1 Model 2

Number of Officers Initially CcM

Change in the Number of Police CM

Police Use of Contact and Cover - CM

Bystanders Present at Arrest

Bystander Antagonistic Demeanor CM Bystander Antagonistic Demeanor CcM

Traffic Offense CM

Vice Offense Vice Offense PM

Domestic Violence Offense

Violent Offense Violent Offense

Suspect Alcohol Impairment _ Suspect Alcohol Impairment CM
B Suspect Drug Impairment CcM Suspect Drug Impairment C,M

Suspect Associated with a Gang

Group Variable Age (Suspect Age (-)) Group Variable Age (Suspect Age (-))

(Age Difference (-))
Group Variable Race (Hispanic Suspect (-)) Group Variable Race (Hispanic Suspect (-))
Police Use of Force

P = Physical Force, C = Continuum of Force, M = Maximum Force
(-) Indicates negative relationship (associated with less force).
Variables in shased cells excluded from the final model.

As explained in the introduction, many variables are identified as significant predictors of the suspect
continuum of force and suspect maximum force but are not significant predictors of suspect physicalk
force. It is possible that the suspect physical force variable fails to represent suspect force as well as the
other two measures, or as well as the police physical force variable represents police force. Because this.
study is intended to identify factors that increase the potential for force against police, it is important that
potential predictors not be excluded. Therefore, variables identified as predictors of both the continuum

of force and max1mum force are mcluded in the ﬁnal model the same as predictors of all three measures

i _of force. However the offense ccurnng msxde whlch is 1dent1ﬁed in the police physical force model

w111 be excluded

" along w1th_» pohce max1mum force _

The ﬁnol:model aiso excludes the three variables pextgihjng.to ofﬁcer characteristics: the officer
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requiring past medical attention, officer part of shift, and officer length of service. The influence of these
variables does not make sense except as the product of officer behavior. It may be that these officers use
more aggressive tactics that increase the likelihood of suspect force against them. This demonstrates the
complexity of interactions between police and suspects during an arrest. It also demonstrates the
importance of time sequencing in determining causation, if suspect force resulted in police force or vice

versa. All variables remaining in the final model! of suspect use of force are listed below.

Final Model: Predictors of Suspect Force
Number of Officers Initially
Change in the Number of Police
Police Use of the Contact and Cover Tactic
Bystanders Present at the Arrest
Bystander Antagonistic Demeanor
Traffic Offense (-)
Vice Offense
Domestic Violence Offense
Violent Offense (Excluding Domestic Violence)
Suspect Alcohol Impairment .
Suspect Drug Impairment
Suspect Association with a Gang
Suspect Age (-)
Suspect Younger than the Officer (-)
Hispanic Suspect (-)
Police Use of Force

Four predictors are shown to have a negative relationship with suspect force. Suspect use of force is less
likely to occur when the arrest involves a traffic offense, an older suspect, an officer older than the
suspect, or a Hispanic suspect. Though the age findings appear contradictory, one possible explanation is
that younger suspects in general are more likely to use force against police. However, suspects ranging

in age from perhaps 30 to 40 years old may be more likely to use force against younger officers who are

perhaps only in their twenties. .

: -‘.:'Much attentlon is gwen 0 the ana1y51s of group vanables in this Chapter and Model 1 and Model 2 are

each reconstructed excludmg he analysm of group vanables to ensure potentially significant predictors

are not excluded ‘Thls is ‘found.to has llttle affect on: the models The same predictors are identified
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except rather than testing and identifying group variables, the individual variables themselves are
identified as significant. For instance, in Model 1, the group variable age is found to be a consistent
predictor of all three measures of suspect force. The test model excluding the analysis of group variables
identifies suspect age as a consistent predictor for all three measures of force. None of the variables

added to compensate for the lack of a reference category are identified as consistent predictors.

In the original study of police force, in the reanalysis of that study, and in the primary models in this
study of suspect force, missing values are replaced with variable means to prevent the exclusion of these
cases in the regression models. Both models of suspect force are reconstructed excluding cases with
miésing data to study the effects. Excluding cases with missing values reduces the sample size by 41.4%,
from N=1585 to N=929, and also reduces the number of significant predictors identified in both models.
The predictors identified as significant for either two or three measures of force in Models 1 and 2 ére

listed below in Table 3-2.

Table 3-2: Predictors of Suspect Force Excluding Cases with Missing Values (N=929)

Model 1 | Model 2
1 Location Known for Criminal Behavior C,M (-)

Bystander Antagonistic Demeanor CM

Domestic Violence Offense CM

Traffic Offense -) Traffic Offense ¢

Violent Offense

Hispanic Suspect PM ()

Offense Occurred Inside PM (-

Officer Required Prior Medical Attention P,C

Age Difference Between Suspect and Officer Age Difference Between Suspect and Officer
| Suspect Alcohol Impairment = . Suspect Alcohol Impairment

SRR oo | Police Use of Force .-

ntmuum of Force_ M= Max1mum Force
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Only two predictors are significant in these models that are not identified in the initial models including
cases with missing values. The location being known for criminal behavior, interestingly, reduces the
likelihood of suspect force, as does the presence of only Black police officers. Just as important are the
variables excluded from these models. The following variables are included in the initial Models 1 a;nd 2
but are not identified in the models excluding cases with missing values: number of officers initially,
change in the number of police, police use of the contact and cover tactic, officer length of service, vice
offense, bystander presence at the arrest, officer part of shift, suspect drug impairment, and suspect
association with a gang. The influences of these variables may be questionable because they fail to

provide significant results when cases with missing data are excluded from the analysis.

It is difficult to assess if it more appropriate to exclude cases with missing data from the model or |
replace missing data with variable means and possibly skew the results. Excluding missing data has little
effect on the pseudo R? and adjusted R? values, as shown in Table 3-3 below. However, the test models
that exclude missing data provide these similar values with fewer significant predictors. It may be more

appropriate to exclude cases with missing values.

Table 3-3: Pseudo and Adjusted R? Values for Suspect Force Models
Including and Excluding Missing Values '

Model 1 Model 2
Including Excluding Including Excluding
Physical 10.2 11.2 26.2 26.1
~ Continuum 10.9 10.0 25.9 26.9
Maximum 7.9 7.0 17.0 18.4
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A New Model of Police and Suspect Force

Similarly to the original study, a final graphical model is included at the end of Chapter 2 in this report
depicting influences on police force, influences on suspect force, and the influence of suspect force on
police force. Assuming that police use force in response to suspect use of force, the original
methodology does not allow for the potential of police force to influence suspect force. However, this
study provides evidence that some amount of suspect force can be explained by police use of force.
From a strictly substantive assessment of the analyses so far, police are as likely to cause suspects to use
force as the suspects are to cause the police to use force, though at different magnitudes based on the
interval and ratio measures of force. According to the regression analyses, suspect use of force against
police results in a lesser increase in police force than vice versa. Police use of force against a suspect is

likely to result in a greater increase of force by the suspect.’!

This study also provides evidence of the complexity of interactions between police and suspects during
an arrest. Not knowing who acted first, some consideration must be given to the potential for police use
of force to result in responsive suspect use of force. In addition, the second model of suspect force
identifies predictors not included in the first model. A new model of police and suspect force can be
constructed using the predictors of police force from Chapter 2 and the predictors of suspect force
identified in this chapter, as listed below. This model includes influences on police force, influences on

suspect force, and the interaction of police force and suspect force. A graphic representation of the

model is provided in Figure 3.1.

regressron of pollce force on suspect force and the ’

3.

f3’- Companng Polic Force Model 2,

bithe contmuﬁrn of force and B—O 27 for max1mum force Regressmg suspect force, the regressron
_coeﬁicrents of pohce force are B=0 53 for the contmuum of force and B—O 37 for maxunum
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Predictors Included in the Final Model of Police and Suspect Force

Predictors of Police Force Predictors of Suspect Force

Number of Officers Initially at the Scene Number of Officers Initially

Change in the Number of Police - Change in the Number of Police

Police Use of the Contact and Cover Tactic Police Use of the Contact and Cover Tactic

Bystanders Present at Arrest Bystanders Present at the Arrest

Visibility at Arrest Scene (-) Bystander Antagonistic Demeanor

Suspect Known to be Assaultive or Resistive Traffic Offense (-)

Suspect Male ' Vice Offense

Suspect Use of Force (Predicted) Domestic Violence Offense

Violent Offense (Excluding Domestic Violence)

. j Suspect Alcohol Impairment

Suspect Drug Impairment

Suspect Association with a Gang
Suspect Age (-)

Suspect Younger than the Officer (-)
Hispanic Suspect (-)

Police Use of Force

(-) Indicates a negative relationship (associated with less force).

In the new model, factors increasing the likelihood of police force include poor visibility at the scene,
the suspect known to be assaultive or resistive and the suspect being male. The number of officers
initially at the scene, change in the number of officers, police use of the contact and cover tactic, and
bystander presence at the arrest all increase the likelihood of both police and suspect force. Each of the
following increase the likelihood of suspect use of force: bystander antagonistic demeanor, vice offense,
domestic violence offense, violent offense, suspect alcohol impairment, suspect drug impairment,
suspect association with a gang and the suspect being older than the officer. The situation involving a
traffic offense, a younger suspect or a Hispanic suspect each decrease the likelihood of suspect force. In
addition to police force and suspect force being influenced by the identified predictors, they are shown in

the final model to influence each other.
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Figure 3-1: Model of Police and Suspect Force

Visibility at Arrest Scene (-)
Suspect Known to be Assaultive or Police Use

Resistive S .
| o Of Force
Suspect Male

Number of Officers Initially Present
Change in the Number of Police

Police Use of Contact and Cover Tactic
Bystanders Present at Arrest Scene

Bystander Antagonistic Demeanor
Traffic Offense (-)

Vice Offense

Domestic Violence Offense
Violent Offense (Non-Domestic)
Suspect Alcohol Impairment
Suspect Drug Impairment
Suspect Association with a Gang
Suspect Age (-)

Suspect Older than the Officer
Suspect Hispanic (-)

Suspect Use
Of Force

- o r(-) Indicates negative relationship, associated with.less fcrch o
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| Chapter 4
Reconstruction of the Richmond Citizen Compliance Study

A Review of the Original Richmond Compliance Study

In a 1996 N1J sponsored study, Mastrofski, Snipes and Supina 1996 investigate factors likely to result in
citizen compliance to officer requests or demands. The approach is based on aspects of social control
and psychological interactionism. Social control considerations (calculative factors) involved the
processes of rational decision making andwpotential deterrence; the idea that people comply to avoid
negéttve consequences. Interactionist considerations (legitimizing factors) involve the perceived
legitimacy of the officer and what they stand for, namely the law; people comply either because it is
morally right to do so or because they believe police have the right to tell them what to do. Also
considered are citizen predisposition for compliance and police skill in obtaining compliance. To collect
the data, observational researchers rode along with police officers in 1992 in Richmond, Virginia. They
collected data on 346 incidents where police requested or demanded some sort of citizen compliance.

Below is a summary of the variables recorded and used in the study.
Instrumental (Calculative) Factors

Citizen stakes in compliance are measured by problem seriousness and the size of citizen audience.
Problem Seriousness is measured by the nature of the situation: 1) traffic, 2) minor offense, disturbance
or nuisance, 3) drugs, or 4) serious offense such as a burglary or robbery. The authors offer two
hypotheses. One is that citizens in less seﬁous situations will be less likely to take risks and/er increase

: the costs The other is that cmzens m more senous 51tuat10ns already have more at stake and therefore

. »‘ K are more 11ker to comply to avoxd_ mcreasmg the potent1al cost" A larger audxence is hypothe51zed to

: make comphance less hkely

Measures of both poliee and cmzen eoereive _capa(:ity are included to determine the coercive balance of
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power. Police coercive capacity is measured by the number of officers present and the sex of the first
officer. More officers and male officers are hypothesized to be more coercive and therefore more likely
to gain compliance. Citizen possession of a weapon is hypothesized to increase their coercive capacity
and thus reduce the likelihood of compliance. If the police asked a third party (another citizen) to help

control the targeted citizen is also recorded.

Authoritativeness of police tactics is measured at the initiation of the encounter and in the expressive
nature of the police request. The nature of the officer’s initial presentation is recorded as friendly,
interrogative, commanding, threatening, or forceful. Authoritativeness of the request is measured as a
suggestion, request, persuasion, command, threat. It is hypothesized that increased police use of

authority will decrease the likelihood of compliance.

Citizen capacity for rational judgement is measured with a three point scale according to the number of
irrational elements demonstrated by the citizen: intoxication, mental disorder, or a heightened emotional
state. They hypothesize that increased irrationality will decrease the citizens ability to form accurate

perceptions and make them less responsive to police tactics, decreasing the likelihood of compliance.

Normative (Legitimizing) Factors

Procedural legitimacy, involving police protecting the rights of citizens and police adherence to rules, is
measured in part by who initiated the encounter, the officer or citizen. A citizen approaching an officer is
considered to demonstrate an acknowledgment of the officer’s legitimacy. The study differentiates

,between suspects and non-suspects hypothesxzmg that those whom the police identify as suspects are less

_hkely to v1ew the mterv ] 't' 1’:‘g1t1mate and less hkely }o comply Also consxdered is the showmg of N

_ respect or concem by the ofﬁcerﬁtoward the c1tlzen _An oﬁicer showmg respect is hypotheswed to’

1ncreese their legmrnacy' as pe:r_eelvedvby a c1tlzen and thus increase the likelihood of compliahce.
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Substantive legitimacy, “the perceived fairness of what the officer wants the citizen to do" (Mastrofski et
al. 1996:286), is measured in part by the strength of evidence implicating the citizen in an offense and
the officer mentioning the illegality of a citizen’s actions. Stronger evidence and reference to illegal
behavior are hypothesized to increase the legitimacy of police requests and thus increase the likelihood
of compliance. An incidence occurring in a public or police controlled location, as opposed to a private
location such as a person’s home, is hypothesized to increase police legitimacy. Also considered is the
presence of a disputant having a close or intimate relationship with the reporting citizen, which is

— hypothesized to diminish police legitimacy as perceived by the target citizen.
Citizen Predisposition For Compliance

Citizen age, apparent wealth, and sex are used as indicators of their predisposition for compliance with
younger, poorer, and male citizens hypothesized as less likely to comply. Race is recorded considering
racial similarities or differences between the officer and citizen in order to "explore the implications of
status differences between the two" (Mastrofski et al. 1996:287). Also included as indicators of "social
bondedness" are if the citizen is known or a stranger to the officer and community. Citizens who live,
work, or own property in the area of the encounter are considered tied to the community. The bond
between an officer and citizen is recorded based on their being strangers or knowing each other. Citizen

association with the community and/or officer is hypothesized to increase the likelihood of compliance.
Officer Level of Skill and Work Orientation

Indlcators of an ofﬁcer s sklll m gammg comphance include years of expenence and their views toward

the _Rlchmond commumty pohcmg program'- More expenenced ofﬁcers and those supportive of

’ commumty" pohcmg (and thus more commumty onented) are hypothesized to be more likely to gain

comphance.
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Methods and Analysis of the Original Study

Findings of the Richmond study are based on the logistic regression of citizen compliance on the
dependent variables. Following are a summary of their findings and a regression table as shown in the

article, shown as Table 4-1 in this report.

Instrumental (Calculative) Factors: Variables no having a significant effect includé: size of the

- audience, officer sex, citizen possessing a weapon, police using interrogation as an entry tactic, police
stating commands or threats as an enfry tactic, police using persuasion or negotiation in making their
request, police making commands or threats in stating their request, and police mobilization of a third
party. Officers who initiate contact with a high degree of authoritativeness (force) are much less likqu to
gain compliance. Contrary to the hypothesis, increasing the number of officers lowers the likelihood of
compliance. Citizens are less likely to comply in instances involving more serious problems. Less

rational citizens are less likely to comply.

Normative (Legitimizing) Factors: Variables found not to be significant include: citizen initiated
encounter, the citizen being a victim or other non-suspect, officer showing respect, officer mentioning
illegality, and a citizen in conflict with an intimate present. Officers who show disrespect to the citizen
are significantly less likely to gain compliance. Compliance increases with the strength of evidence.
Occurrences in public (police controlled) settings have almost five times the odds of compliance of those

in private settings.

G Complzance' Predzsposztlon':»'Vanables not found to have a significant effect included: citizen age,

: mmonty :ofﬁcer and minority mzen and citizen tles to the neighborhood. Poor citizens are SIgmﬁcantly

mmonty citizens _aré mOre_Iikely to gam cor'nj.)li&_incféT than all other pairings. Minority officers dealing
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with white citizens are significantly less likely to gain compliance than any other racial combination.

Being known to the police (either as a trouble maker or not) decreases the likelihood of compliance.

Officer Skill and Work Orientation: More experienced officers and those supportive of community

policing are both significantly more likely to gain compliance.
Discussion of Original Results

Overall, the instrumental, calculative factors (those involving rational decision making) are shown to
have little influence on citizen compliance. Of the instrumental variables identified as significant, police
use of force is the only factor police are able to control. There is evidence of stronger influences due to
legitimizing factors. Essentially, officers are more likely to gain compliance when suspects perceive

them and/or their intentions to be legitimate.

Officers who initiate contact with a high degree of authoritativeness (force) are significantly less likely
to gain compliance, but initiating contact with lesser degrees of authoritativeness (interrogation,
commands or threats) does not increase the likelihood of compliance. Similarly, an officer showing
disrespect reduces the likelihood of compliance but showing increased respect fails to increase the
likelihood of compliance. Because of this the authors state that "police officers may be able to do little to

enhance their cause but a great deal to hurt it" (Mastrofski et al. 1996:296);
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Table 4-1: Mastrofski Et Al. Logistic Regression of Citizen Compliance®

Regression Standard  Exponentiated

Calculation of Encounter Qutcomes Coefficient Error Value (b)
Stakes _ .
Problem Seriousness -0.682*** 0.214 0.506
Size of Citizen Audience 0.088 0.184 1.092
Coercive Balance of Power '
Number of Additional Officers Present -0.534* 0.244 0.586
Male Officer ‘ -0.565 0.645 0.568
Citizen Has Weapon 0.753 1.238 2.123
Authoritativeness of Entry Tactics :
Interrogation -0.632 0.537 0.532
Command or Threat 0.525 0.580 1.691
Force . -2.619*** 0.818 - 0.073
Authoritativeness of Request _
Persuasion or Negotiation 0.140 0.590 1.151
Command or Threat 0.583 0.481 1.780
Police Mobilized Third Party 0.493 0.708 1.637
Citizen Capacity for Rational Judgment
Number of Irrational Elements -0.598* 0.310 0.550
Legitimizing Factors '
Citizen Initiated Encounter 0.682 0.518 1.978
Victim, Other Non-suspect 0.405 0.534 1.500 .
Officer Showed Respect 0.089 0.391 1.094
Officer Showed Disrespect -1.421* 0.625 0.242
Evidence Strength 0.420* 0.139 1.522
Officer Mentions lllegality 0.402 0.464 1.495
Public / Police-Controlled Location 1.637** 0.489 5.142
Citizen in Conflict with Intimate Present -0.707 0.484 0.493
Citizen's Compliance Predisposition
Citizen Young (<20 Years Old) -0.025 0.528 0.975
Citizen Poor -1.407*** 0.433 0.245
White Officer / Minority Citizen 1.463** 0.536 4.318
Minority Officer / White Citizen 0.570 0.580 1.769
Minority Officer / Minority Citizen -2.077* 1.090 0.103
Citizen Male 1.181* 0.424 3.258
Citizen Ties to the Neighborhood 0.033 0.466 1.034
Citizen Known -1.951** 0.555 0.142
Police Skill and Work Orientation
Years of Police Experience 0.103* 0.035 1.109
Community Policing Orientation 0.772*** 0.178 2.164
Constant -2.225 1.323
N 346

Pseudo ®? .288
"p<.05; ¥'p<.01; *'p<.001 (all tests two-talled). .

- Regression results asshown in Table3 ofMastrofsklet al 1996 o
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Reconstruction of the Richmond Compliance Study
Using Phoenix Use of Force Data

Differences between the Phoenix Use of Force Study and the Richmond Compliance Study

There are several important differences, both conceptual and methodological, between the Phoenix and
Richmond studies. First, the Richmond unit of analysis includes all observed police-citizen encounters
whereas the Phoenix unit of analysis is all arrests. Therefore, the Richmond study is of citizen
compliance, but this study? using Phoenix data, is of suspect compliance. Second, the Richmond data
includes time ordering, the sequencing of events, and Phoenix does not. Both studies acknowledge the
importance of the time sequencing in understanding police-citizen interactions (Garner et al, 1995;
Mastrofski et al., 1996). Third, the Richmond data, recorded by third party interviewers, are subject to
observer interpretations whereas the Phoeni?( data, recorded by police officers, are subject to officer
interpretations. Finally, a number of the variables recorded in the compliance study are not included in
the Phoenix study, so not all of the same or similar variables can be used in this reconstruction. The
Phoenix data include few of the legitimizing factors found to have significant effects in the original
study. Though the nature of the data from the Phoenix study differs from that of the Mastrofski study, '
considerable effort is given to formatting the variables to be used as similarly as possible as those in the
Mastrofski study. Below are descriptions of how the variables are formatted and why some variables can

not be included.
Variable Descriptions

In the Mastrofski et al. study, compliance is a dichotomous variable. The article states: "Observers noted

R how the cmzens reSponded to each request that pohce made, If the citizens comphed or indicated a

wﬂlmgness to do ) m the future, then the cmzens were coded as comphant Those who exphc1tly

f’refused who falled to comply,;or ‘who gavc no mdlcatlon that they would comply in the future were

coded as noncomphant Some cmzens are asked to comply in two or three ways. When different
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requests were made, citizens were considered noncompliant if they failed to comply with any of them
before an arrest was made or the encounter was otherwise terminated” (Mastrofski et al., 1996:281). It is
also stated in an endnote that they "coded the citizen as cornpliant if he or she ultimately complied
(before arrest, if one was made)" (Mastrofski et al., 1996:301). The Phoenix instrument offered a check
box for "Suspect Response: immediate compliance with officer’s orders." Care must be taken in
corrtparing this measure of compliance with the Mastrofski measure. Not only is the concept of
compliance open to interpretation by police officers in the Phoenix study, it is also presented as a one-

- shot occurrence during the initiation of the encounter. There is nothing on the instrument indicating how
the officer should record compliance if the suspect complied to demands at the heginning of the

encounter but was noncompliant later.
Instrumental (Calculative) Factors

Problem seriousness is measured with a four point scale in the Richmond study. First, or least serious,
are traffic offenses. Second are "a broad range of minor offenses, disturbances, and nuisances"
(Mastrofski et al., 1996 301). Drug offenses are third and the most serious category consists of violent
offenses, burglary, auto theft, felonies and more serious misdemeanors. The Phoenix data include arrest
codes from the arrest reports for each case, which are recoded into the previously described four |

categories. Missing values are replaced with variable means.

Richmond audience size is represented using the square root of the actual number of citizens present
because a small number of cases havmg very large values, resulting in values ranging from 0-10. The

- t ,Phoemx data provxde vanables for the number of suspects and bystanders both at the onset and at the

S _ 'conclusnon of the--?mcxden rangmg from zero to ﬁve (five mcludmg larger values, "five or more").

Thls study uses the sum of suspects and bystanders present at the i lmtlatlon of the incident, resulting in a

vanable rangxng from zero to 10 as in the ongmal study Itis assumed that the presence of others at the
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beginning of the incident will already have affected the suspect’s willingness to comply.

The number of additional officers present is represented by a variable ranging from zero to six in the
Mastrofski study. The new analysis uses a Phoenix variable ranging from zero to five, similar to the
variables used for the number of suspects and bystanders present. Officer sex is recorded as a dummy
variable in the Mastrofski study, male or not male. A similar variable is provided in the Phoenix data.
For suspect or citizen weapon possession, the Phoenix data provide a variable formatted the same as that
used in the Mastrofski study, a dichotomous variable répresenting if the suspect does or does not possess

a weapon.

In the Mastrofski study, "éuthoritativeness toward the target citizen was measured when the officer first
encountered him or her and when the officer asked for compliance” (Mastrofski et al., 1996:285). These
two measures of police authoritativeness are represented with two groups of dichotomous variables. The
entry approach taken by police is coded into four variables: friendly conversation, interrogation,
commanding or threatening communication, or forceful intervention. The "style by which officers
expressed their preferences for citizen compliance” (Mastrofski et al., 1996:285) is coded into three
variables: suggestion or request, persuasion or negotiation, and command or threat. Because the Phoenix
data do not allow for the time sequencing of events, the distinction between early and latter police
methods cannot be made; but the Phoenix data do provide information concerning the officer’s voice.
The instrument allows officers to mark if they were conversational, commanding, threatening, or
shouting/cursing, with the instructions explaining to mark all that apply. These responses are represented
by dlchotomous vanables formatted the same as in the Mastrofski study. For this study, these responses

~are reduced to tw" vanables' .The ﬁrst is if the officer used a conversational voice, leaving the variable as

' prov1ded in the data. The second combmes the responses of the other three options: if the officer made
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of these variables and lack of time sequencing of events presents one of the greatest limitations of this

data compared to that in the Mastrofski study.

Also important is the use of reference categories for these groups of variables in the original study. As
previously explained, authoritativeness of entry tactics is represented by four dummy variables and
authoritativéness of request is represented by three dummy variables. Authoritativeness of the request is
used here as an example. Three dichotomous variables, if the officer made a suggestion or request, if the
officer used persuasion or negotiation, or if the officer made a command or threat, together represent the
authoritativeness of the officer in making their request to the citizen. Essentially, these three dummy
variables constitute a single variable with three possible values in the regression analysis. Only one of
the three is recorded as yes (or 1) and the other two are recorded as no (or 0) for each case. This enables
the use of a reference category for which the other variables can be compared to. The officer making a
suggestion or request is used as a reference category for this group of variables and thus not included as
a predictor in the regression analysis. The remaining two dummy variables, persuasion or negotiation
and command or threat are included in the regression and aompared to the reference group. This type of
analysis is not possible with the Phoenix data. On the Phoenix instrument, officers were provided with
options for tone of voice and instfucted to mark all that apply. More than one option may be marked for
a particular case, not allowing for the analysis of a reference group. Therefore, all three Phoenix

variables described above are included in the regression for this analysis.

Observers collecting the Mastrofski data recorded if "police mobilized third parties at the scene of an

encounter as a way to help or control the cmzen targetcd for comphance (pg. 285). There is no similar

: ’vanable mcluded m the Phoemx data and us ﬂns measure could not be included. The Mastrofski study
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Normative (Legitimizing) Factors

A dichotomous variable describing if the encounter was initiated by the citizen is included in the
compliance study. This information is not available in the Phoenix data. They also include a variable
indicating if the citizen involved was a suspect or non-suspect. Because the Phoenix data includes only

citizens who were arrested, they were all suspects and this distinction cannot be made for this study.

Thé officer showing respect and showing A‘disrespect are each represented by dummy variables in the
Compliance study. No similar data is included in the Phoenix study beyond the officer’s tone of voice
and use of force as explained above. The strength of evidence against the citizen is measured according
to a scale from zero to six and the officer mentioning the illegality of citizen actions is measured with a

dummy variable. Again, no similar variables are included in the Phoenix data.

The Mastrofski study includes a dichotomous variable describing if the encounter was initiated in an
area offering police greater authority to intervene in citizen affairs, such as a public area or police
controlled area. The Phoenix data includes a variable ranging from one to 17, describing if the arrest
occurred at a residence, restaurant, store, parking lot, etc. This variable is recoded into a dummy variable
according to the déscription provided in the compliance study. The compliance data include a variable
for the presence of a "disputant having a close or intimate relationship with the targeted citizen"
(Mastrofski et al., 1996:286). Though not identical to this measure, the Phoenix data include a dummy

variable indicating if the victim and suspect are friends or family.

* Citen Predisposiion For Compliance
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lowest category including suspects under age 21. This variable is recoded into a dummy variable
indicating those included in this lowest age category vs. the other categories combined. No description is
provided for how the citizen’s "apparent wealth" is measured in the Richmond study except that it is a

dummy variable, coded zero or one. No similar variable is provided in the Phoenix data.

In the compliance study, race similarities or differences between the officer and citizen are measured
with a series of dummy variables specifying the similarity or differences of officer and citizen race.
These variables include white officer and white citizen, white officer and minority citizen? minority
officer and white citizen, and minority officer and minority citizen. Race categorizations for the Phoenix
study include white, Black, Hispanic, and ‘other’ for officers and suspects. Variables similar to those
listed above are constructed by combining Black, ‘Hispanic, and ‘other’ into a minority category and

comparing it to the white category for officers and suspects.

The citizen’s sex is represented by a dummy variable indicating that they are male. A similar variable is
included in the Phoenix data, with missing data included in the ‘not male’ category. Citizen connection
to the community is represented by a dummy variable indicating "whether the citizen lived, routinely
worked, or owned property in the police beat on which the encounter occurred” (pg. 287). No similar

measure is included in the Phoenix data.

Observers in the Mastrofski study recorded if there was any sign that this citizen and officer knew each
other. The authors explain: "Citizens known as suspects or trouble makers originally were distinguished

from those known as v1ct1ms friends, witnesses, or persons in need to of assistance. But because these

o two groups showed the same s1gmﬁcant effects they were combined into one variable for parsunomous

' 2) Ofﬁcers in the Phoemx study recorded if they had prior
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was not known to police is recoded (inversed) to match the format used in the compliance study.

Police Skill and Work Orientation

In the compliance study, years of police experience is measured on a scale ranging from zero to 30. The
Phoenix data includes a similar measure ranging from zero to 50. Because the Phbenix study involves a
much larger number of cases (1585 instead of 346), there are a small number of officers wnh
significantly longer police careers. Finally, the Mastrofski et al. study includes a five point scale
indicating the strength of officer support for Richmond’s community policing program according to their
responses to presét questions asked by the observers. No similar measure is provided in the Phoenix

data.

Table 4-2 below lists the variables used in the Mastrofski study with the variable ranges for that study
and for this study. This table can be compared to Table 2 of Mastrofski et al. 1996. Variables not
showing a range for this study are not included due to no like variables being available in the Phoenix

data.. A total of 19 independent variables are used in this study compared to 33 in the original study.
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Table 4-2: Listing of Independent Variables®

Calculation of Encounter Qutcomes Original Study Reconstruction
Stakes

Problem Seriousness 1-4 1-4

Size of Citizen Audience 0-10 0-10
Coercive Balance of Power

Number of Additional Officers Present 0-6 0-5

Male Officer 0-1 0-1

Citizen Has Weapon 0-1 0-1

Authoritativeness of Entry Tactics
Friendly or Nonthreatening
Interrogation
Command or Threat
Force

Authoritativeness of Request
Suggestion or Request
Persuasion or Negotiation
Command or Threat

Police Mobilized Third Party

Citizen Capacity for Rational Judgment
Number of Irrational Elements

Legitimizing Factors
Citizen Initiated Encounter
Victim, Other Non-suspect
Officer Showed Respect
Officer Showed Disrespect
Evidence Strength
Officer Mentions lliegality
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Public / Police-Controlled Location - 0-1
Citizen in Conflict with Intimate Present - 0-1
Citizen's Compliance Predisposition
Citizen Young (<20 Years Old) 0-1 0-1
Citizen Poor 0-1 .
White Officer / White Citizen 0-1 0-1
White Officer / Minority Citizen 0-1 - 01
Minority Officer / White Citizen 0-1 0-1
Minority Officer / Minority Citizen 0-1 0-1
Citizen Male 0-1 0-1
Citizen Ties to the Neighborhood 0-1 .
Citizen Known 0-1 0-1
Police Skill and Work Orientation
-30 0-50

Years of Police Experience 0
1

Community Policing Orientation
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Frequency Distributions

Before conducting the regression analysis of suspect compliance, variable means, frequency
distributions, and correlations are studied to gain a better understanding of the data and relationships.
Variable means and frequency distributions for dichotomous variables are listed in Table 4-3. The
Phoenix data provide several similarities and differences to the Richmond data. First, the rate of suspect
compliance in the Phoenix study is nearly identical to the rate of overall citizen compliance in the
Mastrofski study (78.2% vs. 78.0% respectively), but the nature of measured compliance may differ
between the two studies. Thoughjthe Phoenix instrument provided ‘a check box if the suspect volunteered
"immediate compliance with officer’s orders", this probably most accurately represents the suspect’s
compliance to the\ofﬁcer arresting them. The Richmond compliance variable, on the other hand,
represents citizen compliance to any police request such as to keep the level of noise down, to leave the

premises, to leave someone alone, to move a vehicle, etc.

Interestingly, the average problem seriousness is only slightly higher for the Phoenix study (x=2.68 vs.
%=2.28 for the Richmond study). It might be expected that the average problem seriousness would be
considerably higher for the Phoenix study considering that all cases involve arrest. However, the four
level coding of the variable may limit this effect to some extent. Phoenix suspects were more likely to
possess a weapon than citizens in Richmond (7% vs. 2% respectively). This might also be expected

considering that the Phoenix data include all arrests.

Some consideration must be given to the variables representing the authoritativeness of police entry
tactlcs Mastrofsk1 et al coded each case m one of four groups friendly or nonthreatening, mterrogatlon,

. "command or threat, or pohce use of physu:al force. Only one mdlcator is marked for any single case.

mular to these but there is no mdlcator
the Phoemx vanables mdlcate if any of

: bthese\tactlcs were employed at anyvtlmedunng the _mc1dent, such that' more than one may be true fora
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single case. Therefore, the Phoenix means for these variables are not directly comparable to the
Richmond means. The measure of the citizen’é capacity for rational judgment is also different for this
reconstruction. The Richmond variable ranges from zero to three and the Phoenix variable used here is
dichotomous, indicating only if the suspect is impaired by drugs or alcohol. The means for these

variables are also not comparable.

Table 4-3: Frequency Distributions and Means for Phoenix Data

i Variable Range  Mean St Dev. N=1% %=1
Citizen Compliance : 0-1 0.78 0.41 1239 78.2%
Stakes -

Problem Seriousness 1-4 2.68 0.87
Size of Citizen Audience 0-10 2.30 1.86
Coercive Balance of Power
Number of Additional Officers 0-5 1.99 0.99
Male Officer 0-1 0.83 0.37 1321 83.3%
Citizen Has Weapon 0-1 0.07 0.26 117 7.4%
Authoritativeness of Entry Tactics , '
Friendly or Nonthreatening 0-1 0.73 0.44 1162 73.3%
Command or Threat 0-1 0.34 0.48 545 34.4%
Force 0-1 0.22 0.41 349 22.0%
Citizen Capacity for Rational Judgment
Drug or Alcohol Impairment 0-1 0.33 0.47 520 32.8%
Legitimizing Factors
Public / Police-Controlled Location 0-1 0.64 0.48 1010 63.7%
Citizen in Conflict with Intimate 0-1 0.19 0.39 305 19.2%
Citizens Compliance Predisposition ,
Citizen Young (<20 Years Oid) 0-1 0.10 0.31 165 10.4%
Citizen Male 0-1 0.74 0.44 1170 73.8%
White Officer / White Citizen 0-1 0.39 0.49 622 39.2%
White Officer / Minority Citizen 0-1 0.33 0.47 530 33.4%
Minority Officer / White Citizen 0-1 0.06 0.23 91 5.7%
Minority Officer / Minority Citizen 0-1 0.09 0.29 146 9.2%
Citizen Known 0-1 0.13 0.34 206 13.0%
Police Skill and Work Orientation
= ““Years of Police Experience - 0-50 6.97 5.32

N= %-=1) are provxdedonlyfor dichotomous variables.
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Table 4-4: Comparing the Phoenix and Richmond Data

. Phoenix Study Richmond Study
Variable Range Mean St. Dev.  Mean St Dev.
Citizen Compliance , 0-1 0.78 0.41 0.78 0
Stakes
Problem Seriousness 1-4 2.68 0.87 2.28 0.95
Size of Citizen Audience 0-10 2.30 1.86 1.88 1.40
Coercive Balance of Power '
Number of Additional Officers 0-5/6 1.99 0.99 0.76 1.00
Male Officer o 0-1 0.83 0.37 0.91 0.29
Citizen Has Weapon 0-1 0.07 0.26 0.02 0.13
Authoritativeness of Entry Tactics ' :
_ Friendly or Nonthreatening . 0-1 0.73 0.44 0.44 0.50
Command or Threat 0-1 0.34 048 = 0.22 0.42
Force 0-1 0.22 0.41 0.05 0.21
Citizen Capacity for Rational Judgment
Drug or Alcohol Impairment 0-1/3 0.33 0.47 0.40 0.65
Legitimizing Factors
Public / Police-Controlled Location - 041 0.64 0.48 0.87 0.34
Citizen in Conflict with Intimate 0-1 0.19 0.39 0.18 0.38
Citizens Compliance Predisposition
Citizen Young (<20 Years Old) 0-1 0.10 0.31 0.20 0.40
Citizen Male 0-1 0.74 0.44 0.71 0.45
White Officer / White Citizen 0-1 0.39 0.49 0.18 0.38
White Officer / Minority Citizen 0-1 0.33 0.47 0.54 0.50
Minority Officer / White Citizen 0-1 0.06 0.23 0.02 0.15
Minority Officer / Minority Citizen 0-1 0.09 0.29 0.26 0.44
Citizen Known 0-1 0.13 0.34 0.14 0.35
Police Skill and Work Orientation .
Years of Police Experience 0-50 6.97 5.32 722 641

* Standard deviation not provided in the Richmond study. Mean compliance for the Richmond study is
calculated according to the reported 78.0% rate of compliance.
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Correlations

Correlations are conducted as an initial study of the magnitude and direction of relationships between
suspect compliance and each of the independent variables. The results are shown m Table 4-5. Most of
the independent variables demonstrate significant correlations with suspect compliance but many are
weak. Problem seriousness and suspect impairment each have moderately strong negative correlations
with suspect compliance (r=-.131, p=.0001 and r=-.138, p=.0001 respectively). However, the
authoritativeness of entry tactics variables demonstrate the strongest relationships with compliance. If
the officer uses a friendly, nonthreateningioné of voice, the suspect is more likely to corﬁply (r=.323,
p=.0001). But if the officer uses a commanding or threatening tone of voice, or uses force against the
suspect, the suspect is less likely to comply (r=-.344, p=.0001 and r=-.501, p=.0001 respectively).

Correlations between all variables in this study are included in Appendix D.
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Table 4-5: Correlations with Suspect Compliance

Variable R P

Stakes

Problem Seriousness -0.131 0.0001

Size of Citizen Audience -0.077 0.0021
Coercive Balance of Power

Number of Additional Officers -0.070 0.0054

Male Officer 0.071 0.0046

Citizen Has Weapon -0.038 0.1332
Authoritativeness of Entry Tactics

Friendly or Nonthreatening 0.323 0.0001

Command or Threat -0.344 0.0001

_ Force DR --0.501 0.0001

Citizen Capacity for Rational Judgment

Drug or Alcohol Impairment -0.138 0.0001
Legitimizing Factors

Public / Police-Controlled Location 0.052 0.0372

Citizen in Conflict with Intimate _ -0.052 0.0385
Citizens Compliance Predisposition

Citizen Young (<20 Years.Old) -0.015 0.5531

Citizen Male 0.019 0.4549

White Officer / White Citizen 0.074 0.0030

White Officer / Minority Citizen -0.056 0.0257

Minority Officer / White Citizen 0.006 0.8213

Minority Officer / Minority Citizen 0.005 0.8548

Citizen Known -0.068 0.0065
Police Skill and Work Orientation

Years of Police Experience . 0.009 0.7240
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Methods and Analysis for the Reconstruction

As in the original study, the compliance variable is regressed on the independent variables in a logistic

regression.' The results are shown in Table 4-6.

Variables found not to have a significant effect include: size of citizen audience, number of additional
officers present, public police-controlled location, citizen in conflict with intimate present, citizen
young, white officer and white citizen, white officer and minority citizen, minority officer and white
citizen, minority officer and minority citiien, citizen male, citizen known, and years of police

experience.

Significant findings include the following: Problem seriousness has a significant negative effect on
compliance. That is, a more serious problém decreases the likelihood of compliance. A male police
officer significantly increases the likelihood of compliance. Interestingly, suspect possession of a
weapon has a significant positive influence on citizen compliance, opposite that hypothesized. The
officer speaking in a friendly, conversational voice also increases the likelihood of compliance, while the
officer speaking in a commanding or threatening voice decrease the probability of compliance. Officer
use of force has the strongest influence, decreasing the likelihood of compliance nearly' nine and a half
times. And finely, vsuspect drug or alcohol impairment significantly decreases the probability of

compliance.
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Table 4-6: Model 1, Logistic Regression of Suspect Compliance

v Regression Standard Odds
Calculation of Encounter Qutcomes Coefficient P Error Ratio
Stakes .
Problem Seriousness -0.177 0.0486 0.090 0.838
Size of Citizen Audience 0.022 0.5672 0.040 1.023
Courses Balance of Power ‘
Number of Additional Officers Present 0.035 0.6368 0.074 1.035
Male Officer 0.519 0.0106 0.203 1.680
Citizen Has Weapon 0.550 0.0443 0.273 1.733
Authoritativeness of Entry Tactics
Interrogation . . . .
Friendly or Nonthreatening 0.898 0.0001 0.183 2.454
: Command or Threat ~ ; 5 -0.515 0.0059 0.187 0.598
- Force £ -2.245 0.0001 0.165 0.106

Authoritativeness of Request
Persuasion or Negotiation
Command or Threat
Police Mobilized Third Party
Citizen Capacity for Rational Judgment
Drug or Alcohol Impairment - -0.500 0.0012 0.154 0.606
Legitimizing Factors '
Citizen Initiated Encounter
Victim, Other Non-suspect
Officer Showed Respect
Officer Showed Disrespect
Evidence Strength
Officer Mentions lliegality

Public / Police-Controlled Location -0.014 0.9320 0.167 0.986
- Citizen in Conflict with Intimate Present  -0.068 0.7335 0.200 0.934
Citizen's Compliance Predisposition ,
Citizen Young (<20 Years Old) -0.037 0.8793 0.242 0.964
Citizen Poor . . . .
White Officer / Minority Citizen -0.301 0.0771 0.170 0.740
Minority Officer / White Citizen -0.303 0.3484 0.323 0.739
Minority Officer / Minority Citizen 0.123 0.6453 0.268 1.131
Citizen Male 0.257 0.1559 0.181 1.293
Citizen Ties to the Neighborhood . . . .
Citizen Known -0.349 0.0874 0.204 0.706
Police Skill and Work Orientation
Years of Police Experience 0.011 0.4617 0.015 1.011
Community Policing Orientation . . .
Constant ' 1.660 0.0001 0.421
N _ 1585 '
R ) 30.5

Pseudo R

Lo 1150
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Discussion

As in the original study, more serious problems are shown to significantly decrease the likelihood of
suspect compliance, and suspect drug or alcohol impair}nent also reduces the likelihood of compliance.
Again, the Phoenix data allowed only for a dummy variable pertaining to suspect impairment, whereas
the Richmond study employs an interval variable ranging from zero to three, reflecting the number of
irrational elements demonstrated by the suspect. Intoxication, mental disorder, and heightened emotional

state are all included as irrational elements.

As hypothesized in the original study, male officers in Phoenix are more likely to obtain compliance.
Mastrofski et al. expected that rates of compliance for male officers would be higher because they are
more coercive. Interestingly, suspect possession of a weapon substantially and significantly increases the
likelihood of their compliance. One possibility is that a suspect possessing a weapon will make every
effort to comply hoping to prevent the police from searching them and finding the weapon. Or a suspect
may consider the likelihood of police use of extreme force against them should they resist while in

possession of a weapon, or worse, should they attempt to use the weapon against the police.

Probably the most significant findings involve officer use of voice tactics and force. Mastrofski et al.
found that police force reduces the likelihood of citizen compliance, but less extreme measures such as
interrogation, commands, or threats showed no significant effect. Similarly, officers who showed
disrespect were significantly less likely to obtain compliance, but deliberately showing increased respect
had no significant effect. This study’s findings are noteably different. Not only does officer use of force -
51gmﬁcantly decrease the hkehhood of complxance but their use of the commanding or threatening

"v01ce does as well In addmon the ofﬁcer usmg a friendly, conversational voice significantly increases

._ the suspect. However caution must be exercised whlle
d: _"'ﬂdo not mclude the ordenng of events, we are not

able to mfer causahty That is, we do not know to what extent the pohce showing respect increases the
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likelihood of suspect compliance, vs. to what extent a suspect’s compliance increases the likelihood of
an officer showing respect. It is also acknowledged, of course, that police must use force in certain

situations and that "being nice"” will not always work to gain control of a situation.

Because the nature of the data used in this study differs from that of the Mastrofski study, and because
certain specific variables used in this study differ from those used in the Mastrofski study, several other
regression models were constructed to test several aspects of these differences. These regressions are

—  described below as Models 2 through 5 and full regression tables are provided in Appendix D.

Model 2: Along with the compliance variable used in the initial regression (Model 1), the Phoenix
instrument provided check boxes for officers to indicate if a suspect’s attitude was civil, angry, or
aggressive. These three variables were recoded into a single variable indicating if the suspect was civil
or not, and the new variable was substituted for compliance in a separate regression. This regression,
using the same independent variables, provides an R? value of 23.4 and identifies the following as
significant: size of audience, _oﬁ'lcer speaking in a commanding or threatening voice, officer use of force,
citizen impairment, and the presence of the citizen friends or family. All of these relationships are

negative, decreasing the likelihood of citizen compliance.

Model 3: The Phoenix data also provide a dichotomous measure indicating if the suspect used force or
did not, similar to the measure used for police force in this study. Similarly to Model 2, the suspect force
variable was substituted for compliance into a regression using the same independent variables. Though
the model results ina pseudo R? value of 61.4, 1t identifies only police physical force and suspect

1mpa1rment as 51gmﬁcant,

and SAS_ outputs a warmng that the va.hdlty of the model fit is questlonable

* commanding, using
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more accurately simﬁlate the variables used in the Mastrofski study. A regression was conducted using
the original measure of compliance as the dependent variablg and all of the same independent variables,
except including all four voice categories instead of collapsing them into two variables. This results in a
pseudo R? of 31.0 and provides no substantial differences from the original model. Officer use of a
conversational voice significantly increases compliance and use of a commanding voice significantly
decreases compliance. Officer use of verbal threats or shouting/cursing both have insignificant, negative
effects. Otherwise, the same variables are identified as significant: problem seriousness, male officer,

—  citizen possessioh of a weapon, police use of force, and suspect impairment (reiational directions for

these variables are all the same as in the initial regression).

Model 5: The Mastrofski study utilized only one variable indicating the number of officers in addition to
the primary officer and one variable for the size of citizen audience. The Phoenix data include vaﬁaﬁles

. indicating the number of officers, suspects, and bystanders at the initiation of contact and at the
completion of the arrest. The initial regression utilized the number of officers present at the initiation of
contact and the sum of the number of suspects and bystanders at the initiation of coﬁtact for the size of
audience. One final regression was conducted using the same measure of compliance and all of the same
independent variables except replacing the number of officers at initial contact with the number of
officers at the completion of the érrest, and likewise replacing the number of suspects and bystanders at
initial contact with the sum number of suspects and bystanders at the completion of contact. The results
are nearly identical. As in the initial model, neither the number of officers present or the size of the
audience are significant, as they are not significant in the initial model. This model provides the séme

pseudo R? of 30.5 and exactly the same predictors are identified as significant with very similar
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Chapter 5
Policy and Research Implications

The findings of this study provide a number of implications for police policy and for future research.

Implications for Policy
Police use of the contact and cover tactic, the presence of additional officers, and an increase in the
number of officers were all identified as consistent predictors of both police and suspect force. Though
these tactics provide police with an advantage if force is used against them, this advantage must be

— weighed against the pessibility that the presence of additional officers might increase the likelihood of
conflict. It is not suggested that officers exercise a lesser amount of caution, but in some situations it
may work to their advantage to limit the number of officers at the scene. As explained in the original
report, it is also possible that officers assess when a suspect is likely to use force and prepare by using

the contact and cover tactic and increasing the number of officers (Garner et al.1995).

Garner states: "When force is used, we found no evidence that it is applied unevenly or in discriminatory
ways against racial minorities” (Garner et al. 1995:27). The results of this reanalysis were not so
affirmative. The suspect being Black, a white officer and Black suspect, and the suspect being Hispanic
(a negative relationship) were each identified as significant in some of the police force regressions.
Though none of these relationships were demonstrated consistently enough to be included in the final
model, they came close. The racial analyses conducted prior to the study of suspect force also provided
mixed results. The second officer being white had significant relationships with all three measures of
both suspect and police force (though not for all types of analyses). Also of interest, the first officer
bemg whxte all white pohce ofﬁcers and all Hispanic police officers had significant relations in some of

. the analyses Some." hat perplexmg are the dlrectxonal variations of these relationships. For instance,

B accordmg to certam alyses :.Whl:" second ofﬁcers mcreased pohce or suspect force; and white first

":'f"ofﬁcers' also increased police or suspect: force in some ‘of the an yses but in some relationships all

,v_vhlte_ pohce ofﬁcers reduced ‘the amount of susp_ect or pohce _for_ce.- The mixture of inconsistent race
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related findings do not suggest so much that police are consistently racist in any direct manner, but that
there may be racial interactions more complex than these data or methods are able to accurately
demonstrate. Therefore, it is not suggested that sweeping revisions in current policies or training are
required, but that some amount of consideration should be given to the possibility that Phoenix police

officers may not be above and beyond all racial influence.

Poor visibility was found to increase the likelihood of police use of force, controlling for the arrest

- occurring after dark. The presence of bystanders consistently increased the likelihood of both police and
suspect use of force, suggesting that officers and suspects may be getting "caught up" in the
circumstances. The suspect being known as assaultive, resistive or to carry a weapon increased the
likelihood of police use of force but was not a predictor of suspect force. Finally, this study found
evidence that officer use of force was more likely when the suspect was male or when both the officer
and suspect were male but there was not evidence that male suspects were more likely to use force
against the police. Aside from the influence of visibility, these findings are similar to those of the
original Phoenix study. There is some concem that officers may be influenced by factors other than the
suspect’s actions in some situations. It may be appropriate to emphasize that officer use of force is to be
administered in response to and in relation to suspect use of force. Literature emphasizes that police
force should be proportional to and not exceed suspect force (Buchanan, 1993; Connor, 1991). Literature
also suggests that police departments use continuums of force such as the measures of force utilized in
the Phoenix study to educate officers of the appropriate police response to different levels of suspect

force (Connor, 1991). Garner et al. assert a similar concern in their policy implications:

- The last area of concern raised by this research is the generic and imprecise quality of some of
L :the 12 categones of 51 _cct resistance and officer response that are central to the department's
‘We are not recommending the kind of detailed ranking distinguishing

S e_ that was useful for this research or the use of more than 6

hcy can be more clearly stated and the relative rankings based
more_exphcnly‘ on the relative seventy of ofﬁcers and suspect behavxors (Garner et al. 1995:29)
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For the most part, policy implications regarding factors related to suspect force are simply to inform
officers of the risks. In fact, most of these implications provide a statement of the obvious. Suspect force
was less likely for traffic related offenses but more likely in domestic violence situations, for vice
offenses and for vioient offenses. Force was more likely when bystanders were present and when
bystanders expressed an antagonistic demeanor. Force was more likely if the suspect was impaired by
alcohol or drugs or associated with a gang. Younger suspects were more likely to use force. Probably not

as obvious, Hispanic suspects were less likely to use force than either white suspects or Black suspects. .

= H |
Reconstruction of the Mastrofski et al. study of compliance provided evidence that suspects are more
likely to comply to officer requests or demands when the officer uses a calm, nonthreatening tone of
voice. Officer use of a commanding or threatening tone of voice and officer use of physical force were
shown to reduce the likelihood of suspect compliance. This does not mean that an officer should try to
become friends with the suspect, but they ﬁay be able to gain compliance simply by treating the suspect -
fairly and with respect. These tactics may be less likely to work in cases involving more serious offenses

or when the suspect is impaired by drugs or alcohol, but compliance may be more likely when the

suspect is in possession of a weapon.
Implications for Research

The Phoenix Study is the first study of police force to record all arrests over a perliod of time, making it
possible to study the frequency of forceful interactions between police and suspects relative to the
overall number of arrests. Though having officers complete questionnaires subjects the dafa to their
.mtexpretatlons it 1s a practlcal method of collecting data on a large number of cases, which is important

d_suspect force. One focus of this study is the importance of the order of

due to the low rate of pohce
- ons,,,.Wh“’h the Phoenix data do not include. Garner et al. explain

thatexcludmg time sequencing was a necés_sa_l'y sacrifice in limiting the questionnaire to both sides of a
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single page, in order to increase the response rate and study all arrests over a period of time. It may have
been worth the sacrifice necessary to include questions concerning not only who did what, but also at
least who acted first. Perﬁaps a more elaborate measure of the order of events could be employed using
simple check-boxes or a numbering scheme. Accepting that officers may not always be truthful, may not
respond correctly, or may not respond whatsoever, it would still provide some measure of time ordering
and implications of causality. Otherwise, from a strictly substantive assessment of the Phoenix data
‘based on the analyses so far, police are as likely to cause suspects to use force as suspects are to cause
pohce to use force This study provides ev1dence that some amount of suspect force can be explained by
police force just as some amount of police force can be explained by suspect force. However, these
relationships involve different magnitudes according to the interval and ratio measures of force. Based
on the regression analyses, suspect use of force against police results in a lesser increase in police force
than vice versa. Police use of force against a suspect is likely to result in a greater increase of force by
the suspect.®® An analyéis employing instrumental variable techniques may help to better determine

causality using the Phoenix data.

Garner et al. describe their measures of force as early prototypes for later studies. In the study of suspect
force in Chapter 3, a number of predictors were identified for the continuum of force and maximum
force models, but not for suspect physical force (the dichotomous measure). It is possible that the

suspect physical force variable fails to represent suspect force as well as the other two measures and that

a different construction of this variable would be more appropriate.

:the contmuum of force and B—O 27 or max1mum force Regressmg suspect force, the regressmn
‘coefﬁcxents of pohce force were ‘0 53 for the contmuum of force and B=0.37 for maximum
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The relationship between age and suspect use of force remains elusive. In general, younger suspects
were more likely to use force against the police. However, suspect force was more likely when the
suspeét was older than thc;, officer. It is possible that younger suspects in general are more likely to use
force against police, but suspects ranging in age from perhaps 30 to 40 years old are more likely to use
force against younger officers who may only be in their twenties. Further analysis may help to clarify the

nature of these relationships.

In the original study of police force, in thé reanalysis of that study, and in the primary models of the
study of suspect force, missing values were replaced with variable means to prevent the exclusion of
these cases in the regression models. Both models of suspect force in Chapter 3 are reconstructed
excluding cases with missing data to study the effects. Excluding cases with missing values reduced the
sample size by 41.4%, from N=1585 to N=929, and also reduced the number of significant predictors
identified in both models. However, this had little effect on the pseudo R? and adjusted R? values in the
regressions. It may be worth further analysis to determine if methods excluding cases with data would be

more appropriate.
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Appendix A
Phoenix Study Instrument

Patrol division O

No weapon possessed |

| Suaightbaion 1 Stick/bluslinsiroment |
Aleeady in custody of police/courtiel O Expandable baton Keileledged weagon

Sidehandle baton : Household tem

Already in custody ol privale securilylcitioen OO .
Matialats |k

Not in custody O3

The

Did you vse “conlact and cover” when appw:éhmg the susnect’!
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. Rifle/sholgun
st 2nd Officer Suspect
; Convessational ;
Command
Verbal threats 2nd Officer Suspedt
Shouting/cursing No weapons used of Ihtealened (v) =
TiU T Siaight baton ; Slick/blunt instrument | U 7
 compll T1U T] Expandablebaton _ Knilefedged weapon | U T
Passive resistance (go imp, ett.) | TiU Ti Sidehandlebaton  :  Householditem | U T
Evate, hide, fiee T U T Flashtight  Mattalams | T
Impede officer movement T:v1i “MOIO( vehicle (I!tﬁpﬂﬂ) LR
Resist culling T4 Ganine YT
R L Restst placement in car Tigrn: __ Punch lifother chemical agent R
Assaultive 1147 Handgun U7
: Tt Rille/shotgun U
st 2nd Officer Pursuit 101 Other weapon T
No pursuit/flight :
O foot of bike Wasa pamcuhr lagic of wcanm\ meﬂ:c!&ve in makmg the arrest?
Car Yts =] Ne O

Helicopter

No resiraint used ,
Speed culling P st 2nd Officer
Suspect kneeling Culfing None apparent
Suspec! slanding Complaiat of pain
Suspect prone Bryise, abrasion, scralch
Hebbie Punglure, cut
Leg culf Solt Concussion/ioss of consciousness
Body cull restraints Broken bone
£ Other restraints (specify} Temposary chemical irritation
. | Other
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{ T Gabwst SRR Home r
~Push, shove r Offered and relused
Hil punch, kick Fustaid at scene - T
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Other medical attention
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I Clubfbat Parking lol Suspecl
Restauran! __Suspects yard . _ N
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Appendix B
Police Force Regression Results

Model 2: Logistic Regression of Police Physical Force on the 41 Predictors and Suspect Force

The SAS System
The LOGISTIC Procedure

Data Set: WORK.FRAMEL
Response Variable: PHYSICAL
Response Levels: 2

Number of Observations: 1585
Link Function: Logit

Resbonse Profile
Ordered
Value PHYSICAL Count

1 1 349
2 0 1236
Model Fitting Information and Testing Global Null Hypothesis BETA=D
Intercept
Intercept and

Criterion Only Covariates Chi-Square for Covariates

AIC 1673.057 1376.672

SC 1678.426 1671.930 .

-2 L0G L 1671.057 1266.672 404,386 with 54 DF (p=0.0001)

Score . 422.868 with 54 DF (p=0.0001)

Analysis of Maximum Likelihood Estimates
Parameter Standard Wald Pr > Standardized Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 -2.7535 0.8166  11.369%4 0.0007 . .

PATROL 1 -0.3389 0.2908 1.3585 0.2438 -0.046275 0.713
CusToDY 1 -0.2621 0.2508 1.0924 0.2959 -0.050999  0.769
NUMBERPT 1 0.4043 0.1029  15.4498 0.0001  0.220227  1.498
POLINIT2 1 -0.2616  0.2151 1.4792 0.2239 -0.069557  0.770
CHANGEPN 1 0.2825 0.0766  13.5946 0.0002 0.159436  1.326
COVER 1 0.3178 0.1586 4.0152 0.0451 0.083397 1.374
DISPATCH 1 0.0692 0.1818 0.1449 0.7034 0.018643  1.072
WEEKEND 1 0.0243 0.2365 0.0106 0.9181 0.006258  1.025
NIGHT 1 0.3%9% 0.2016 3.9349 0.0473 0.108937  1.492
ENDNIGHT 1 -0.4467 0.3242 1.8976 0.1683 -0.093414  0.640
SHIFT 1 0.00548 0.1010 0.0028 0.9567 0.002257  1.005
VIOLENTZ 1 0.4638 0.2452 3.5765 0.0586 0.089600  1.590
PROPERTY 1 0.4155 0.2171 3.6616 0.0557 0.097831  1.515

TRAFFIC 1 -0.1973 0.2795 0.4985 0.4802  -0.037768  0.821
VICE 1 0.5598 0.2466 5.1536 0.0232 0.102076  1.750
DOMESTIC 1 0.5872 0.2715 4.6775 0.0306 0.110010 1.799
FAMILY 1  0.00320 0.2256 0.0002 0.9887 0.000696  1.003
SUSINITZ 1 0.1746  0.3227 0.2929 0.5884 0.036043  1.191
SUSCOMPZ 1 -0.2942 0.7258 0.3942  -0.056629  0.745
WITNESS 1 0.3217 0.1717. . 3.509 0.0610 0.088675  1.379
i BYFAMILY. 1 0-0.2263 00.2090 ..1.1725 0.278%  -0.049626  0.797
S 1o ~ "1.1816 0.2770 0.039291  1.436
a1 0.2663 0.048000  1.234 -
o1 0.3573  -0.048386  0.770
D1 . 0.3097 0.038761 .1.353
-1 o 0.0946  -0.074943° . 0.749: -
: 1 -70.3240°  .-0.042871" -.:0.
\ . . 0.3244 0.064791 -
1 . 0.7856 - ~0.015333 v
eSO " 0.5617 0.047022 '~ 1.088..
b O - 0.7758 - 0.024139 :
5 T 0,2227° - -0.085386. 0.
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LENGTHPD 1 0.1034 0.0872 1.4084 0.2353 0.066280  1.109
Q24INJ 1 0.1000 0.0724 1.9055 0.1675 0.054848- - 1.105
ARRESTN 1 0.0918 0.0517 3.1603 0.0754 0.073181  1.096
TRAIN 1 0.0584 0.1346 G.1884 0.6642 0.018110  1.060
AGES 1 -0.1699  0.0743 5.2342 0.0221 -0.1397%6  0.844
BLACKS 1 0.6880 0.3883 3.1391 0.0764 0.136704  1.990
HISPS 1 0.4972 0.3633 1.8731 0.1711 0.117686  1.644
HEIGHTS 1 -0.1858  0.1340 1.9231 0.1655  -0.123083  0.830
WEIGHTS 1 -0.1093 0.1181 0.8565 0.3547 -0.074464  0.89%
MALES 1 -0.6956  0.3840 3.2808 0.0701 -0.168657  0.499
DRUGS 1 0.3206 0.2419 1.7570 0.1850 0.051292  1.378
ALCOHOL 1 0.2914 0.1696 2.9513 0.0858 0.070196  1.338
PROBSUSP 1 1.2759 0.3422  13.8993 0.0002 0.133211  3.582
KNOWRECD 1 -0.3919 °0.3118 1.5804 0.2087 -0.051811  0.676
GANG 1 -0.00916 0.3420 0.0007 0.9786  -0.000994  0.991
AGEDIF 1 -0.0980 0.0671 2.1283 0.1446  -0.101349  0.907
WPBS 1 -0.5495  0.4562 1.4511 0.2284  -0.095686  0.577
WPHS 1 -0.1277  0.4051 0.0995 0.7525  -0.027349  0.880
HEIGHDIF 1 -0.3823 0.1495 6.5427 0.0105  -0.266986  0.682
4“ WEIGHDIF 1 0.0238 0.1274 0.0348 0.8520 0.019190  1.024
BOTHMALE 1 1.1065 0.4378 6.3881 - 0.0115 0.287360  3.024
PHYSSUS 1 2.4022 0.1806 176.9131 0.0001 0.464920 11.047

Model 2: Stepwise Logistic Regression of Police Physical Force on the 41 Predictors and
Suspect Force

The SAS System
The LOGISTIC Procedure

Data Set: WORK.FRAME
Response Variable: PHYSICAL
Response Levels: 2

Number of Observations: 1585
Link Function: Logit

Response Profile

Ordered
value PHYSICAL Count
1 1 349
2 0 1236

Stepwise Selection Procedure
Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr > Standardized Odds
variable OF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 -2.7568 0.3121  77.9979 0.0001 .
NUMBERPT 1 0.4351 0.0746  34.0109 0.0001 0.237009
CHANGEPN 1 0.3184 0.0715  19.8264 0.0001 0.179704

TRAFFIC 1. -0.5486 0.0190  -0.104994
©1 0 -0.0612 0.0237  -0.084335

10 .0.1300. : 0.071326

1 0.108471
+0.083290

| 70116378
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Model 2: Linear Regression of Police Continuum of Force on the 41 Predictors and Suspect
Force

The SAS System

Model: MODEL1 :
Dependent Variable: CONTINUE

Analysis of Variance

Sum of Mean -

Source DF Squares Square F value Prob>F
Model 54 1013.84458 18.77490 12.631 0.0001
Error 1530 2274.17687 1.48639
C Total 1584  3288.02145

Root MSE 1.21918 R-square 0.3083

- Dep Mean 2.96467 Adj R-sq 0.2839
c.v. = 41.12351 -’

Parameter Estimates

Parameter Standard T for HO:

variable OF Estimate Error Parameter=0  Prob > |T|

INTERCEP 1 2.592096  0.35027220 7.400 0.0001

PATROL 1 -0.273897  0.13661759 -2.005 0.0452

CusTODY 1 -0.117371  0.09618136 -1.220 0.2225

NUMBERPI 1 0.150473 0.04775748 3.181 0.0017

POLINITZ 1 0.113825  0.09164562 1.242 0.2144

CHANGEPN 1 0.133538 0.03534519 3.778 0.0002

COVER 1 0.282013  0.07017187 4.019 0.0001

DISPATCH 1 -0.051937  0.07675750 -0.677 0.4987

WEEKEND 1 0.047315  0.09679378 0.489 0.6250

NIGHT 1 0.206619  0.08690504 2.378 0.0176

ENDNIGHT 1 -0.225388  0.13751390 -1.639 0.1014

SHIFT 1 -0.059720  0.04312871 -1.385 0.1663

VIOLENT2 1 0.167055  0.10978521 1.522 0.1283

PROPERTY 1 0.160698  0.090581%90 1.774 0.0763

TRAFFIC 1 0.044886  0.10547760 0.426 0.6705

VICE 1 0.172061 0.10917025 1.576 0.1152

DOMESTIC 1 0.226274  0.12258777 1.846 0.0651

FAMILY 1 0.139890  0.10198791 1.372 0.1704

SUSINITZ 1 -0.063450  0.15149634 -0.419 . 0.6754

suscoMP2 1 0.092949  0.16097613 0.577 0.5637

WITNESS 1 0.214061  0.07470622 2.865 0.0042

BYFAMILY 1 -0.105372 0.09491660 -1.110 0.2671

BYANTAG 1 -0.012436  0.16380366 -0.076 0.9395

HOUSE 1 0.121725  0.08582848 1.418 0.1563

INSIDEZ 1 -0.026990  0.10673538 -0.253 0.8004

LOCHAZRD 1 0.195792  0.14106625 1.388 0.1654

LOCCRIME 1 -0.063319  0.07277855 -0.870 0.3844

VISIBLE 1 -0.025907  0.01383663 -1.872 0.0614

1 -0.047329  0.04140656 -1.143 0.2532

: 1 0.09752694 0.829 0.4072
5 1 0.06099901 0.484 0.6287
! 1 4.+ 0,08553%40 0.737 . 0.4613
L g -0.13977392 - - -1.670 -~ + 0.0951
i 0.03720828.. "¢ oo -0.3041
*0.4885

10,7130
0.6391
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ALCOHOL 1 -0.052242  0.07642700 -0.684 0.4944
PROBSUSP 1 0.449785  0.17405541 2.584 0.0099
KNOWRECD 1 -0.000810  0.13981546 -0.006 0.9954
GANG 1 0.022929  0.16339235 0.140 0.8884
AGEDIF 1 0.053294  0.02993804 1.780 0.0753
WPBS 1 -0.631977  0.20312086 -3.111 0.0019
WPHS 1 -0.119046  0.17687551 -0.673 0.5010
HEIGHDIF 1 -0.078621 0.06249499 -1.258 0.2086
WEIGHDIF 1 -0.086674  0.05479741 -1.582 0.1139
BOTHMALE 1 0.43599 - 0.18032079 2.418 0.0157
LEVELS 1 0.316799  0.01797440 17.625 0.0001

Dependent Variable: CONTINUE
Test: AGE Numerator: 2.1841 DF: 3 Fvalue: 1.4694
Denominator: 1.48639 ODF: 1530 Prob>F: 0.2211

Dependent Variable: CONTINUE
Test: RACE Numerator: 3.6096 OF: 5 F value: - 2.4284
Denominator: 1.48639 ODF: 1530 Prob>F: 0.0334

Dependent Variable: CONTINUE
Test: SEX Numerator: 5.9049 OF: 3 F value: 3.9726
Denominator: 1.48639 DF: 1530 Prob>F: 0.0078

Dependent Variable: CONTINUE
Test: HEIGHT Numerator: 1.6681 DF: 3 Fovalue: 1.1223
Denominator: 1.48639 DF: 1530 Prob>F: 0.3388

Dependent Variable: CONTINUE
Test: WEIGHT Numerator: 3.3476 OF: 3 Fvalue: 2.2522
Denominator: 1.48639 DF: 1530 Prob>F: 0.0805

Model 2: Stepwise Linear Regression of Police Continuum of Force on the 41 Predictors and

Suspect Force
The SAS System 39

Stepwise Procedure for Dependent Variable CONTINUE
Stepl2 Variable MALES Removed R-square = 0.28080123 C(p) = 27.92890737

Summary of Stepwise Procedure for Dependent Variable CONTINUE

Variable Number  Partial Model

Step Entered Removed In R**2 R¥*2 C(p) F  Prob>F

1 LEVELS 1 0.2099 0.2099 166.6826 420.6422 0.0001

2 COVER 2 0.0205 0.2304 123.4406  42.0414 0.0001

3 3 0.0103 0.2407 102.6105 21.4898 0.0001

4 4. -0.0106. 0.2513 81.1796 22.3531 (0.0001

o5 %08 770.0079,0.2592 . .65.6519 16.8897 0.0001

o 6. +0.2651 " . 54,7639 12.5094 0.0004

e A 7 : .. -10.6831- 0.0011

B Lo - 0.0062
g /12- - 0.0067:.
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Model 2: Linear Regression of Police Maximum Force on the 41 Predictors and Suspect Force

The SAS System

Model: MODEL1
Dependent Variable: MAXFORCE,‘

Analysis of Variance

Sum of Mean

Source DF Squares Square F value Prob>F
Model 54 127243.25516  2356.35658 1 8.302 0.0001
Error 1530 434285.20288 283.84654
C Total 1584 561528.45804

Root MSE 16.84775 R-square 0.2266

Dep Mean 36.79054 Adj R-35q 0.1993

- C.V. 45.79369

Parameter Estimates

Parameter Standard T for HO:
Variable DF Estimate Error Parameter=0  Prob > |T]
INTERCEP 1 27.994756 4.83986465 5.784 0.0001
PATROL 1 -2.434927  1.88697335 -1.290 0.1971
custooy 1 -1.134665  1.32924502 -0.854 0.3935
NUMBERPI 1 2.991617  0.65780921 4.548 0.0001
POLINITZ 1 -0.259952  1.26587865 -0.205 0.8373
CHANGEPN 1 2.294848  0.48741994 4.708 0.0001
COVER 1 4.550569  0.96887824 4.697 0.0001
DISPATCH 1 -0.316773 1.06069723 -0.299 0.7653
WEEKEND 1 0.659848  1.33757990 0.493 0.6219
NIGHT 1 1.131923  1.20036084 0.943 0.3458
ENDNIGHT 1 -2.463943  1.90015021 -1.297 0.1949
SHIFT 1 -0.763110 0.59625258 -1.280 0.2008
VIOLENTZ2 1 2.230880  1.52064793 1.467 0.1426
PROPERTY 1 2.507546  1.25095407 2.005 0.0452
TRAFFIC 1 -0.678205 1.45761171 -0.465 0.6418
VICE 1 0.811561  1.50875981 0.538 0.5907
DOMESTIC 1 2.027746  1.69382679 1.197 0.2314
FAMILY 1 0.437236  1.40946867 0.310 0.7564
SUSINITZ 1 -1.888725  2.09395897 -0.902 0.3672
suscoMPz 1 2.520977  2.22490010 1.133 0.2574
WITNESS 1 2.457446  1.03251420 2.380 0.0174
BYFAMILY 1 -1.014062 1.31161094 -0.773 0.4396
BYANTAG 1 -0.013838  2.25910378 -0.006 0.9951
HOUSE 1 2.394628  1.18714569 2.017 0.0439
INSIDEZ 1 0.434475  1.47677668 0.294 0.7686
LOCHAZRD 1 1.152448  1.94932389 0.591 0.5545
LOCCRIME 1 -1.166244  1.00588973 -1.159 0.2465
VISIBLE 1 -0.524573  0.19111889 -2.745 0.0061
AGEL 1 -0.871569  0.57239121 -1.523 0.1280
WHITEL 1 1.585995  1.34760337 1.177 0.2394
HEIGHT1 1 0.064821  0.84300431 0.077 0.9387
WEIGHT1 1 0.322125  0.76741931 0.420 0.6747
o .- MALEL: 1 .0 -2.242751 . 1.93244895 -1.161 0.2460
7. LENGTHPD = 1.7 1-0.341041. ° -0.51374844 : -0.664 0.5069
N 127 77:.-. 045173240 -0.177 0.8597
o1 : 41 1.773 0.0765
1 0.395. 0.6932

1:697 0.0899
S 0:0080
©.0.0080
10,4186
70,1361 -
- 05471
70,0639
10,1450,
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PROBSUSP 1 4.718804  2.40358862 : 1.963 0.0498
KNOWRECD 1 0.211456 1.93195332 0.109 0.9129
GANG 1 2.283326  2.25702413 1.012 0.3119
AGEDIF 1 0.976606  0.41386623 2.360 0.0184
WPBS 1 -6.996449  2.80726369 -2.492 0.0128
WPHS 1 -3.449849  2.44331472 -1.412 0.1582
HEIGHDIF 1 -0.420457 0.86389185 -0.487 0.6265
WEIGHDIF 1 -0.481491 0.75720564 -0.636 0.5250
BOTHMALE 1 3.819707  2.45059544 1.534 0.1253
SMXFORCE 1 0.265368  0.02044725 12.978 0.0001

Dependent Variable: MAXFORCE
Test: AGE Numerator: 532.4182 DF: 3  F value: 1.8757
Denominator: 283.8465 DF: 1530 Prob>F: 0.1317

Dependent Variable: MAXFORCE
Test: RACE Numerator: 830.5189 DF: 5 Fvalue: 2.9259
Denominator: 283.8465 DF: 1830 Prob>F: 0.0123

S ‘ g
Dependent Variable: MAXFORCE

Test: SEX Numerator: 356.3573 DF: 3 F value: 1.2556
Denominator: 283.8465 DF: 1530 Prob>F: 0.2882

Dependent Variable: MAXFORCE
Test: HEIGHT Numerator: 373.9736 DF: 3 F value: 1.3175
Denominator: 283.8465 DF: 1530 Prob>F: 0.2671

Dependent Variable: MAXFORCE
Test: WEIGHT Numerator: 298.6240 DF: 3 Fovalue: 1.0521
Denominator: 283.8465 ODF: 1530 Prob>F: 0.3685

Model 2: Stepwise Linear Regression of Police Maximum Force on the 41 Predictors and

Suspect Force
The SAS System 47

Stepwise Procedure for Dependent Variable MAXFORCE
Stepl0 Variable PROBSUSP Entered R-square = 0.20162910 C(p) = 16.40266965

Summary of Stepwise Procedure for Dependent Variable MAXFORCE

Variable Number  Partial Mode!

Step Entered Removed In R¥*2 R¥*2 C(p) F  Prob>F
1 SMXFORCE 1 0.1250 0.1250 149.9416 226.2004 0.0001
2 COVER 2 0.0267 0.1518 99.0512  49.8629 0.0001
3 NUMBERPI 3 0.0105 0.1623 80.2288 19.8646 0.0001
4 CHANGEPN 4 0.0151 0.1774 52.2645  29.0940 0.0001
5  WITNESS 5 0.0062 0.1836 42.0554 11.9365 0.0006
6 VISIBLE 6 0.0057 0.1893 32.7131 11.1604 0.0009
7 MALES 7. 0.0045 0.1939  25.7306 8.8827

8 8 v 0.1968: .21.9935: - . 5.6902 0.
9. 1993, .19.0518. . 4.9134" 0.
0 6.4027

4'6332 :». . ':. iy
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Model 4: Logistic Regression of Suspect Physical Force on Variable Subset to Calculate Values
of Predicted Suspect Physical Force

The SAS System
The LOGISTIC Procedure

Data Set: WORK.FRAMEL -
Response Variable: PHYSSUS
Response Levels: 2

Number of Observations: 1585
Link Function: Logit

Response Profile

Ordered
Value PHYSSUS Count
1 0 1357

2 1 228

Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept and
Criterion Only Covariates Chi-Square for Covariates
AIC 1307.687 1223.329
SC 1313.056 1293.117 . .
-2 L0G L 1305.687 1197.329 108.358 with 12 DF (p=0.0001)
Score . . 107.236 with 12 DF (p=0.0001)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr > Standardized Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 2.6759 0.3634 54,2237 0.0001 . .
SHIFT 1 -0.3200 0.1006  10.1202 0.0015 -0.131804  0.726
VIOLENT2 1 -1.0067 0.1947  26.7415 0.0001 -0.194430  0.365
VICE 1 -0.8111 0.2136  14.4216 0.0001 -0.147895  0.444
DOMESTIC 1 -0.4090 0.2190 3.4882 0.0618 -0.076626  0.664
WITNESS 1 -0.4790 0.1579 9.2095 0.0024 -0.132063  0.619
INSIDEZ 1 0.6864 0.2824 5.9072 0.0151 0.127297  1.987
1 0.5872 0.2165 7.3552 0.0067 0.120668  1.799
1 -0.2742  0.0683  16.1359 0.0001 -0.150422  0.760
1 0.1903 0.0524  13.1963 0.0003 0.156521  1.210
HISPS 1 0.6935 0.1959  12.5292 0.0004 0.164150  2.001
1 -0.5988 0.2086 8.2393 0.0041 -0.145195  0.549
1

HEIGHDIF -0.1016 0.0672 2.2862 0.1305  -0.070979  0.903

Association of Predicted Probabilities and Observed Responses

Concordant = 70.1% Somers' D = 0.409
Discordant = 29 3% Gamma = 0.411
Tied = 0.6% Tau-a = 0.101

(30939 pairs) c = 0.704
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Model 4: Logistic Regression of Police Physical Force on the 41 Predictors and Predicted
Suspect Physical Force

The SAS System
The LOGISTIC Procedure

Data Set: WORK.FRAME1
Response Variable: PHYSICAL
Response Levels: 2

Number of Observations: 1585
Link Function: Logit

Response Profile

Ordered
Value PHYSICAL Count

1 1 349
2 0 ..1236

Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept and
Criterion Oonly Covariates Chi-Square for Covariates
AIC 1673.057 1552.453
SC 1678.426 1729.608 .
2106 L 1671.057 1486.453 184.605 with 32 DF (p=0.0001)
Score . . 174.929 with 32 DF (p=0.0001)

Analysis of Maximum Likelihood Estimates
Parameter Standard Wald Pr > Standardized Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 -7.5764 2.0588  13.5428  0.0002 .
NUMBERPI 1  0.3052 0.0716  18.1517  0.0001  0.166228  1.357
CHANGEPN 1 0.2531 0.0669  14.3103  0.0002  0.142842  1.288
COVER - 1  0.3224 0.1385 54184  0.0199  0.084596  1.380
SHIFT 1  0.3203 0.1240  6.6689  0.0098  0.131952 1.378
VIOLENT2 1 1.4004 0.3682  14.4622  0.0001  0.270537  4.057
PROPERTY 1 0.3164 0.1919  2.7195  0.0991  0.074506 1.372
TRAFFIC 1  -0.3146 0.2485  1.6024  0.2056  -0.060209  0.730
VICE 1 1.2317 0.3100 15.7833  0.0001  0.224587  3.427
DOMESTIC 1 0.8080 0.2368  11.6459  0.0006  0.151375  2.243
WITNESS 1  0.6025 0.1832  10.8117  0.0010  0.166105  1.827
BYANTAG 1  0.4538 0.2950  2.3665  0.1240  0.049262 1.574
HOUSE 1  0.0373 0.1628  0.0524  0.8190  0.008507 1.038
INSIDEZ 1 -0.8447 0.2940  8.2543  0.0041  -0.156661  0.430
LOCCRIME 1 -0.2959 0.1483  3.9833  0.0460  -0.076702  0.744
VISIBLE 1  -0.0540 0.0260  4.3125  0.0378  -0.074367  0.947
LENGTHPD 1 0.1340 0.0755  3.1537  0.0758  0.085900  1.143
Q24INJ 1 0.3639 0.1016 12.8248  0.0003  0.199634  1.439
DRUGS 1  0.4322 0.2117  4.1686  0.0412  0.069148  1.541
ALCOHOL 1  0.3782 0.1480  6.5336  0.0106  0.091125  1.460
0.3686 0.2979  1.5312  0.2159  0.040015  1.446
0.0872 - - 2.1751  0.1403  0.087121  1.137
; ©16.4086  0.0001  -0.282711  0.709
2.9435  0.0862  -0.104786  0.904
0.8229  0.011191  1.048
0.0291  0.149258  2.119
< '0.6410 -0.040395 0.843
. .0:1163 - -0,110575  0.530
" 0:5601"". -0.046192 ~ 0.806
0.0028. . 0191115  0.395
0.9316  0.007501  1.031
©0.0302 - 0.214767 - 2.286
-0.0175 " 0.262368 142.536
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Model 4: Stepwise Logistic Regression of Police Physical Force on the 41 Predictors and
Predicted Suspect Physical Force

The SAS System
The LOGISTIC Procedure

Data Set: WORK.FRAMEL ~
Response Variable: PHYSICAL
Response Levels: 2

Number of Observations: 1585
Link Function: Logit

Response Profile

Ordered
Value PHYSICAL Count
1 1 349

2 0 1236

Stepwise Selection Procedure
e Step 13. Variable VISIBLE entered:
Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept and
Criterion Only Covariates Chi-Square for Covariates
AIC 1673.057 1544 347
SC 1678.426 1619.503 ..
-2L0GtL 1671.057 1516.347 154,711 with 13 DF (p=0.0001)
Score . . 156.666 with 13 DF (p=0.0001)

Residual Chi-Square = 56.1439 with 41 DF (p=0.0578)

Analysis of Maximum Likelihood Estimates»

Parameter Standard  Wald Pr >  Standardized Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 0.6416 0.6175 1.0795 0.2988 . .

NUMBERPT 1 0.3398 0.0693  24.0147 0.0001 0.185084  1.405
CHANGEPN 1 0.2791 0.0656  18.1137 0.0001 0.157558  1.322
COVER 1 0.2886 0.1350 4.5689 0.0326 0.075731 1.33%
TRAFFIC 1 -0.4758 0.2185 4.7423 0.02%4 -0.091078  0.621
LOCHAZRD 1 0.4702. 0.2465 3.6392 0.0564 0.060325  1.600
VISIBLE 1 -0.0512  0.0253 4.1030 0.0428 -0.070621  0.950
LENGTHPD 1 0.1327 0.0557 5.6707 0.0173 0.085046  1.142
HISPS 1 0.3955 0.1522 6.7497 0.0094 0.093628  1.485
DRUGS 1 0.4429 0.2000 4.9036 0.0268 0.070859  1.557
ALCOHOL 1 0.3795 0.1408 7.2624 0.0070 0.091424  1.462
PROBSUSP 1 0.8306 0.2858 8.4474 0.0037 0.086719  2.295
HEIGHDIF' 1 -0.1402 0.0527 0.0078 -0.097880  0.869
HPHYSSUSZ 1.+~ .+ 0.6518 0.0001 -0.190958  0.027

ies and Observed Responses

"Someérs’ D = 0.415
amma - = 0.417
Tau-a: = 0.143
- = (.708

136
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Model 4: Linear Regression of Suspect Continuum of Force on Variable Subset to Calculate
Values of Predicted Suspect Continuum of Force

The SAS System

Model: MODEL1
Dependent variable: LEVELS

Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Prob>F
Model 18 626.04679 34.78038 11.554 0.0001
Error 1566  4714.06425 3.01026
C Total 1584 5340.11104

Root MSE 1.73501  R-square 0.1172

Dep Mean 1.26688 Adj R-sq 0.1071

C.v. 136.95170

Parameter Estimates

Parameter Standard T for HO:
Variable DF Estimate Error Parameter=0  Prob > |T|
INTERCEP 1 0.028951  0.22743769 0.127 0.8987
NUMBERPI 1 0.203798  0.05066763 . 4.022 0.0001
CHANGEPN 1 0.202605 . 0.04797308 4.223 0.0001
COVER 1 0.248601  0.09509172 2.614 0.0090
VIOLENTZ2 1 0.679802  0.13882828 4.897 0.0001
PROPERTY 1 0.289601  0.11307371 2.561 - 0.0105
VICE 1 0.386608  0.14362775 2.692 0.0072
DOMESTIC 1 0:.442065  0.13917263 ©.3.176 ~0.0015
WITNESS 1 0.239572  0.09150831 2.618 0.0089
BYANTAG 1 0.834877  0.22716745 3.675 0.0002
MALEL 1 -0.243306  0.12011816 -2.026 0.0430
LENGTHPD 1 0.140442  0.03902738 3.59¢ 0.0003
Q241INJ 1 0.144007  0.04529946 3.179 0.0015
AGES 1 -0.095064  0.03050301 -3.117 0.0019
HISPS 1 -0.238488  0.10511512 -2.269 0.0234
DRUGS 1 0.457065  0.15459533 ©2.957 0.0032
ALCOHOL 1 0.457788  0.10317746 4.437 0.0001
GANG 1 0.589071  0.22684018 2.597 0.0095
HEIGHDIF 1 0.005998  0.03575667 0.168 0.8668

S
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Model 4: Linear Regression of Police Continuum of Force on the 41 Predictors and Predicted
Suspect Continuum of Force

The SAS System

Model: MODEL1
Dependent Variable: CONTINUE

Analysis of Variance

: Sum of Mean

Source DF Squares Square F value Prob>F
Model 32 495.20645 15.47520 8.600 0.0001
Error 1652  2792.81500 1.79949
C Totatl 1584  3288.02145

Root MSE 1.34145 R-square 0.1506

Dep Mean 2.96467 Adj R-sq 0.1331

c.v. 45.24796

Parameter Estimatesv »

Parameter Standard T for HO:
Variable OF Estimate Error  Parameter=0  Prob > |T|
INTERCEP 1 2.525162  0.29918455 8.440 0.0001
NUMBERPI 1 1.942292  1.05125159 1.848 0.0645
CHANGEPN 1 1.867230  1.04265338 1.791 0.0735
COVER 1 2.433047  1.28432713 1.894 0.0584
SHIFT 1 -0.022660  0.04619581 -0.491 0.6238
VIOLENTZ 1 5.980458  3.51143597 1.703 0.0887
PROPERTY 1 2.592775  1.49667848 1.732 0.0834
TRAFFIC 1 -0.057843  0.11300337 -0.512 0.6088
VICE 1 3.472991  1.99421326 1.742 0.0813
DOMESTIC 1 4.010928  2.28758701 1.753 0.0797
WITNESS 1 2.238241  1.23334176 1.815 0.0698
BYANTAG 1 7.127948  4.30863146 1.654 0.0983
HOUSE 1 0.111060  0.09016599 1.232 0.2182
INSIDE2 1 -0.145623  0.11083476 -1.314 0.1891
LOCCRIME 1 -0.107201  0.07571383 -1.416 0.1570
VISIBLE 1 -0.050254  0.01415485 -3.550 0.0004
LENGTHPD 1 1.174386  0.72722353 1.615 0.1065
Q241N 1 1.276868  0.74319246 1.718 0.0860
DRUGS 1 3.832856  2.36191162 1.623 0.1048
ALCOHOL 1 3.904526  2.36403211 1.652 0.0988
GANG 1 5.119639  3.04010196 1.684 0.0924
AGE1 1 -0.026154  0.04491184 -0.582 0.5604
AGES 1 -0.809540  0.49245597 ©-1.644 0.1004
AGEDIF 1 0.040131  0.03260263 1.231 0.2185
WHITEL 1 0.093265  0.10546843 0.884 0.3767
BLACKS 1 0.518595  0.19142248 2.709 0.0068
HISPS 1 -1.900375  1.23643293 -1.537 0.1245
WPBS 1 -0.618047  0.22082834 -2.799 0.0052
WPHS 1 -0.013%57  0.19250873 -0.072 0.9423
MALE] 1 -2.283767  1.22260113 -1.868 0.0620
MALES 1 0.011860  0.17380410 0.068 0.9456
BOTHMALE 1 0.303562  0.19450624 1.561 0.1188
LEVELSZ 1 -8.272507  5.15821855 -1.604 0.1090

Dependent Variable: CONTINUE
Test: AGE - Numerator: 2.8554 DF: 3 Fvalue: 1.5868
L v,}_‘Denqminator:*:;;799494;;DF‘ 1552;. Prob>F:  0.1907

Depéndéht Var1abieé éDNTINUE,: S
Test: SEX- " Numerator: ' - 11.5059 :
.o Denominator: - 1,799494.

e: 6.3939 -
10,0003
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Model 4: Stepwise Linear Regression of Police Continuum of Force on the 41 Predictors and
Predicted Suspect Continuum of Force

The SAS System
Stepwise Procedure for Dependent Variable CONTINUE

Summary of Stepwisé Procedure for Dependent Variable CONTINUE

Variable Number  Partial Model
Step Entered Removed In R**2 R**2 C(p) F Prob>F
Label
1 LEVELS2 1 0.0872 0.0872 98.4555 151.2846 0.0001
Predicted Value of LEVELS
2 MALES 2 0.0121 0.0993 78.2593 21.1882 0.0001
3 COVER 3 0.0102 0.1094 61.5814 18.0216 0.0001
4 VISIBLE 4 0.0077 0.1172 49.3829 13.8105 0.0002
5  NUMBERPI 5 0.0070 0.1241 38.5327 12.5508 0.0004
6  PROBSUSP 6 0.0047 0.1288  31.8930 8.5055 0.0036
— 7  CHANGEPN 7 0.0042 0.1331  26.0790 7.7255  0.0055
8 FAMILY 8 0.0034 0.1365 21.8215 6.2070 0.0128
9 WITNESS 9 0.0027 0.1392 18.9163 .4.8776 0.0274
10 WEIGHT1 10 0.0022 0.1413 16.9519 3.9495 0.0471

Model 4: Linear Regression of Suspect Maximum Force on Variable Subset to Calculate Values
of Predicted Suspect Maximum Force

The SAS System

Model: MODEL1
Dependent Variable: SMXFORCE

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Prob>F
Model 18 68117.15856 . 3784.28659 8.530 0.0001
Error 1566 694756.59917 443.65045
C Total 1584 762873.75773
Root MSE 21.06301 R-square 0.0893
Dep Mean 13.94826 Adj R-sq 0.0788
C.v. 151.00811
Parameter Estimates
Parameter Standard T for HO:
Variable DF Estimate Error  Parameter=0  Prob > |T|
INTERCEP 1 -1:868277 3.03804089 -0.615 0.5387
NUMBERPI 1 1.948008 0.60458313 3.222 0.0013
CHANGEPN 1 1.923027 0.58234983 3.302 0.0010
SHIFT 1 1.622858 0.71776195 2.261 0.0239
VIOLENTZ 1 9.667608 1.68391534 5.741 0.0001
PROPERTY 1 2.029774 1.37162211 1.480 0.1391
VICE 1 4.925659 - 1.73849571 2.833. 0.0047
o DOMESTIC - 1 <1 e 2.566. . . 0.0104
“WITNESS: ©'il.- 370 00,0179 -
‘ el 10.0111
1
1

2.75085973
0.4541783
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Model 4: Linear Regression of Police Maximum Force on the 41 Predictors and Predicted
Suspect Maximum Force

The SAS System

Model: MODELL
Dependent Variable: MAXFORCE

Analysis of Variance

- Sum of Mean
Source DF Squares Square F Value Prob>F
Model 32 73537.02590 2298.03206 7.309 0.0001
Error 1552 487991.43215 314.42747
C Total 1584 561528.45804
Root MSE 17.73210 R-square 0.1310
Dep Mean 36.79054 Adj R-sq 0.1130
C.v. 48.19746
- Parameter Estimates
Parameter Standard T for HO:
Variable OF Estimate Error  Parameter=0 Prob > |T}
INTERCEP 1 18.925751 8.34750136 2.267 0.0235
NUMBERPI 1 13.448511 8.16988466 1.646 0.0999
CHANGEPN 1 12.755850 8.03220407 1.588 0.1125
COVER 1 5.374335 0.99054940 5.426 0.0001
SHIFT 1 8.082080 6.82596524 1.184 0.2366
VIOLENTZ 1 54.908015 40.57702292 1.353 0.1762
PROPERTY 1 13.139146 8.59675174 1.528 0.1266
TRAFFIC 1 -1.692690 1.49374485 -1.133 0.2573
VICE 1 27.713687  20.65229190 1.342 0.1798
DOMESTIC 1 25.291097 18.28857505 1.383 0.1669
WITNESS 1 16.642889 11.00480014 1.512 0.1307
BYANTAG 1 38.322646  29.47277945 1.300 0.1937
HOUSE 1 1.435008 1.19186699 1.204 0.2288
INSIDE2 1 -1.051687 1.46507889 -0.718 0.4730
LOCCRIME 1 -1.568187 1.00082978 -1.567 0.1173
VISIBLE 1 -0.697381 0.18710710 -3.727 0.0002
LENGTHPD 1 6.593950 5.18723105 1.271 0.2039
Q241INJ 1 8.275969 6.25279803 1.324 0.1858
DRUGS 1 18.312411 16.07424131 1.139 0.2548
ALCOHOL 1 14.988560 12.60927981 1.189 0.2347
GANG 1 36.207426 25.45341704 1.422 0.1551
AGE1 1 -0.561577 0.59367101 -0.946 0.3443
AGES 1 -6.380103  5.32562333 -1.198 0.2311
AGEDIF 1 0.716701 0.43096068 1.663 0.0965
WHITEL 1 1.848943 1.39414352 1.326 0.1850
BLACKS 1 6.894842 2.53033461 2.725 0.0065
HISPS 1 -19.264076  18.67519801 -1.032 0.3025
WPBS 1 -6.826680 2.91903853 -2.339 0.0195
WPHS 1 -2.659927 2.54998070 -1.043 0.2971
MALE] 1 -2.671898 1.97396827 -1.3%4 0.1761
MALES 1 9.981483 8.24966203 1.210 0.2265
BOTHMALE 1 3.655849 2.57109758 1.422 0.1553
SMx2 1

-5.218163  4.19018781 -1.245 0.2132

Dependent Variab]e MAXFORCE
:Test: ABE: ", Numerator
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Model 4: Stepwise Linear Regression of Police Maximum Force on the 41 Predictors and
Predicted Suspect Maximum Force

The SAS System
Stepwise Procedure for Dependent Variable MAXFORCE

Summary of Stepwise Procedure for Dependent Variable MAXFORCE

variable Number  Partial Model
Step Entered Removed In R¥**2 R**2 C(p) F  Prob>F
Label
1 SMx2 1 0.0485 0.0489 115.0679 81.3802 0.0001
Predicted Value of SMXFORCE
2 COVER -2 0.0266 0.0755 69.6858  45.4656 0.0001
3 VISIBLE 3 0.0068 0.0822 59.5978 11.6773  0.0006
4 NUMBERPI 4 0.0067 0.0890 49.6163 11.6525 0.0007
5  CHANGEPN 5 0.0101 0.0991 33.6267 17.6803 0.0001
6 WITNESS 6 0.0048 0.1039 27.0282 8.4908 0.0036
o 7  MALES 7 0.0045 0.1083 21.0751 7.8877 0.0050
8 HISPS 8 0.0025 0.1109 18.5510 4.4968 0.0341
9  PROBSUSP 9 0.0024 -0.1133 16.2696 4.2644 0.0391
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Appendix C
Suspect Force Regression Results

Model 1: Logistic Regression of Suspect Physical Force on the 41 Predictors

The SAS System
The LOGISTIC Procedure

Data Set: WORK.FRAME1
Response Variable: PHYSSUS
Response Levels: 2

Number of Observations: 1585
Link Function: Logit

Response Profile
Ordered
Value PHYSSUS Count

1 1 228
= : 2 0 1357

Model Fitting Information and Testing Global Null Hypothesis BETA=0

) Intercept
Intercept and
Criterion Only Covariates Chi-Square for Covariates
AlIC 1307.687 - 1264.938
.SC 1313.056 1554.828 .

-2 106G L 1305.687 1156.938 148.750 with 53 DF (p=0.0001)
Score . . 145,865 with 53 DF (p~0.0001)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr > Standardized Odds

Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 -3.2551 0.8757 13.8178 0.0002 . .
PATROL 1 0.0564 0.3311 0.0291 0.8646 0.007708 1.058
CusToDY 1 0.3163 0.2472 1.6376 0.2007 0.061553 1.372
NUMBERPI 1 0.0137 0.1097 0.0156 0.9008 0.007454  1.014
POLINITZ 1 0.2590 0.2269 1.3028 0.2537 0.068860 1.296
CHANGEPN 1 0.0991 0.0811 1.4930 0.2218 0.055941 1.104
COVER 1 0.2166 0.1694 1.6348 0.2010 0.056828 1.242
DISPATCH 1 0.0315 0.1918 0.0269 0.8696 0.008478 1.032
WEEKEND 1 0.1000 0.2476 0.1629 0.6865 0.025725 1.105
NIGHT 1 -0.0487 0.2163 ~ 0.0506 0.8220 -0.013258 0.952
ENDNIGHT 1 0.1029 0.3378 0.0927 0.7607 0.021513 1.108
SHIFT 1 0.2850 0.1068 7.1212 0.0076 0.117388 1.330
VIOLENT2 1 0.9453 0.2481 14.5215 0.0001 0.182620 2.574
PROPERTY 1  0.00810 0.2408 0.0011 0.9732 0.001906  1.008
TRAFFIC- 1 -0.4769 0.3123 2.3312 0.1268  -0.091270  ©0.621
VICE 1 0.6679 0.2582 6.6930 0.0097 0.121785  1.950
DOMESTIC 1 0.5858 0.2896 4.0909 0.0431 0.109740 1.796
FAMILY 1 -0.1494 0.2369 0.3980 0.5281 -0.032491 0.861
SUSINIT2 1 . -0.2019. .0.3695 0.2987 0.5847 -0.041677 0.817
- SuscoMp2 1 0.3647 - 0.3808 0.9173 0.3382 0.070202 1.440
WITNESS 1 0.5334 = 0.1830  8.5007 0.0036 0.147055 1.705
BYFAMILY 1. -0 2147 _ 0 2183» 0. 0.3254 - -0.047072 0.807
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0.3475 0.3726 0.8695 0.3511 0.084243  1.415
0.3808 0.2506 2.3084 0.1287 0.060921  1.463
ALCOHOL 1 0.3021 0.1795 2.8311 0.0925 0.072782  1.353
PROBSUSP 1 -0.1734  0.4095 0.1793 0.6720  -0.018101  0.841
KNOWRECD 1 0.0498 0.3261 0.0233 0.8786 0.006587  1.051
GANG 1 0.5448 0.3373 2.6092 0.1062 0.059145 1.724
AGEDIF 1 -0.0998 0.0670 2.2205 0.1362  -0.10325%  0.905
WPBS 1 -0.4480 0.4671 0.9196 0.3376  -0.078005  0.639
WPHS 1 0.0901 0.5019 0.0322 0.8576 0.015281  1.094
HEIGHDIF 1 0.3073 0.1547 3.9468 0.0470 0.214597  1.360
WEIGHDIF 1 -0.0687 0.1352 0.2585 0.6111 -0.055491  0.934
BOTHMALE 1 0.2576  0.435% 0.3500 0.5541 0.066904  1.294

Q241N 1 0.2436 0.0741  10.8105 0.0010 0.133631 1.276
ARRESTN 1 -0.0234  0.0564 0.1717 0.6786  -0.018625  0.977
TRAIN 1 -0.1466 0.1436 1.0415 0.3075  -0.045447  0.864
AGES 1 -0.2644 0.0754  12.2908 0.0005  -0.217472  0.768
BLACKS 1 0.4757  0.3964 1.4405 0.2301 0.094531  1.609
HISPS 1 -0.7790  0.4590 2.8801 0.0897  -0.184406  0.459
HEIGHTS 1 0.1966 0.1413 1.9356 0.1641 0.130279  1.217
WEIGHTS 1 -0.0507 -0.1260 0.1617 0.6876  -0.034519  0.951

1

1

Model 1: Stepwise Logistic Regression of Suspect Physical Force on the 41 Predictors

The SAS System
The LOGISTIC Procedure

Data Set: WORK. FRAME1
Response Variable: PHYSSUS
Response Levels: 2

Number of Observations: 1585
Link Function: Logit

Response Profile
Ordered )
Value PHYSSUS Count

1 1 228
2 0 1357

Stepwise Selection Procedure
Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr > Standardized Odds
variable DF Estimate Error Chi-Square Chi-Square Estimatg ~ Ratia

INTERCPT 1 -2.6197 0.3235  65.5920 0.0001 . .
SHIFT 1 0.2784 0.1006 7.6487 0.0057 0.114665 1.321
VIOLENTZ 1 0.8940 0.1864  22.9927 0.0001 0.172711  2.445

VICE 1 0.7323 0.2087  12.3072 0.0005 0.133525  2.080
WITNESS 1 0.4765 0.1547 9.4923 0.0021 0.131377  1.611
INSIDEZ 1 -0.7106  0.2795 6.4617 0.0110  -0.131781  0.491
Q41N 1 0.2612 0.0675  14.9745 0.0001 0.143287 1.298
AGES 1 -0.1803 0.0531  11.5093 0.0007  -0.148301  0.835
HISPS 1 -0.6782 0.1939  12.2269 0.0005  -0.160532  0.508
ALCOHOL 1 0.3615 0.1658 4.7566 0.0292 0.087095  1.435
1

_GANG 0.6141  0.3108 0.0482 0.066663  1.848

.As;qciatjbhﬁbf~Prednctédf?ﬁbbaﬁflifjés.énd.stékyed Responses

. Concordant ‘= 69,35 Somers® D'='0.394
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Model 1: Linear Regression of Suspect Continuum of Force on the 41 Predictors

The SAS System

Model: MODEL1
Dependent Variable: LEVELS

Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Prob>F
Model 53 739.41213 13.95117 4.643 0.0001
Error 1531 4600.69891 3.00503
C Total 1584 5340.11104

Root MSE 1.73350 R-square 0.1385

Dep Mean 1.26688 Adj R-sq 0.1086

C.vV. 136.83269

Parameter Estimates

Parameter Standard “ T for HO:

Variable DF Estimate Error  Parameter=0  Prob > |T|
INTERCEP 1 -0.290553  0.49798389 -0.583 0.5597
PATROL 1 0.260480  0.19413746 1.342 0.1799
CusToDy 1 0.000857  0.13675676 0.006 0.9950
NUMBERPI 1 0.250196  0.06760288 3.701 0.0002
POLINITZ 1 -0.154067  0.13024806 -1.183 0.2370
CHANGEPN 1 0.186635  0.05002917 3.731 0.0002
COVER 1 0.231721  0.09959892 2.321 0.0201
DISPATCH 1 0.082034  0.109118%55 0.752 0.4523
WEEKEND 1 -0.067083  0.13761686 -0.487 0.6260
NIGHT 1 -0.169818  0.12345087 -1.375 0.1693
ENDNIGHT 1 0.096064  0.19551058 0.491 0.6232
SHIFT 1 - 0.112146  0.06125613 1.831 0.0673
VIOLENTZ 1 0.585450  0.15538084 3.768 0.0002
PROPERTY 1 0.221775  0.12867032 1.724 0.0850
TRAFFIC 1 -0.178424  0.14990542 -1.190 0.2341
VICE 1 0.34909  0.15496858 2.253 0.0244
DOMESTIC 1 0.398879  0.17400471 2.292 0.0220
FAMILY 1 -0.056221  0.14500577 -0.388 0.6983
SUSINITZ 1 -0.053771  0.21540273 -0.250 0.8029
suscompz 1 0.024879  0.22888521 0.109 0.9135
WITNESS 1 0.324679  0.10589745 3.066 0.0022
BYFAMILY 1 -0.181913  0.13487834 -1.349 0.1776
BYANTAG 1 0.790414  0.23202876 3.407 0.0007
HOUSE 1 -0.006107  0.12203628 -0.050 0.9601
INSIDE2 - 1 -0.211414  0.15166693 -1.39%4 0.1635
LOCHAZRD 1 0.136047  0.20054682 0.678 0.4976
LOCCRIME 1 -0.171220  0.10338860 -1.656 0.0979
VISIBLE 1 -0.041689  0.01964493 -2.122 0.0340
AGE1 1 0.082636  0.05883659 1.404 0.1604
WHITE1 1 -0.074148  0.13865704 -0.535 0.5929
HEIGHT1 1 0.004385 0.08673219 0.051 0.9597
WEIGHT1 1 -0.047197  0.07896024 -0.598 0.5501
MALE1 1 -0.091864  0.19872557 -0.462 0.6440
LENGTHPD 1 0.136647  0.05278970 2.589 0.0097
Q241N - 1 0.145474  0.04637551 3.137 0.0017
1 -

- 0.03191074. 1.455 0.1460

-0.788. 0.4309
©.-3.034 - 0.0025
- 0.98  0.33%4

o 71 .866 . 0 . 0622

0.270 0.7876

©0.2110° 7 0.8333

-1.699° - 0.0895

D 2.968° " 0.0030

- ; ALCOHOL T 4,292 0.0001

- PROBSUSP 0.1440
. KNOWRECD

0.5925.
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GANG
AGEDIF
WPBS
WPHS
HEIGHDIF
WEIGHDIF
BOTHMALE

-0.318540

1 0.511421  0.23195365
1 -0.057538  0.04254240
1 -0.049379  0.28880738
1 0.318056  0.25136143
1 0.028074  0.08885645
1 0.034586  0.07790943
1 0.25626227

The SAS System

Dependent Variable: LEVELS

Test: AGE

Dependent Variable: LEVELS

Test: RACE

Test: SEX

Dependent Variable: LEVELS

Dependent Variable: LEVELS

Test: HEIGHT

Dependent Variable: LEVELS

Test: WEIGHT

Model 1: Stepwise Linear Regression of Suspect Continuum of Force on the 41 Predictors

Numerator: 11.5303
Denominator: 3.005029
Numerator: 5.0157
Denominator: 3.005029

}f
Numerator: 5.0373
Denominator: 3.005029
Numerator: 0.2742
Denominator: 3.005029
Numerator: 0.4252
Denominator: 3.005029

DF:
DF:

DF:
DF:

DF:
DF:

DF:
DF:

DF:

DF:

3
1531

1531

1531

1531

1531

The SAS System
Stepwise Procedure for Dependent Variable LEVELS

2.205
-1.352
-0.171

1.265

0.316

0.444
-1.243

F value:
Prob>F:

F value:
Prob>F:

F value:
Prob>F:

F value:
Prob>F:

F value:
Prob>F:

0.0276
0.1764
0.8643
0.2059
0.7521
0.6572
0.2140

3.8370
0.0094

1.6691
0.1389

1.6763
0.1702

0.0912
0.9649

0.1415
0.9351

Summary of Stepwise Procedure for Dependent Variable LEVELS

Model
R¥*2

0.0167
0.0295
0.0400

Variable Number  Partial

Step Entered Removed In R**2

1 WITNESS 1 0.0167

2 AL soay .2 0.0128

- 3 BYA e, 30,8165
4  VIOLENTZ 4 00094~ ‘0

5 DRUGS 5 0.0080

6 (Q24INJ 6 0.0076

7 NUMBERPI 7 0.0075

8  CHANGEPN 8 0.0118

9  TRAFFIC 9 0.0054

10 GANG 10 0.0052

11 LENGTHPD 11 0.0043

This document is a research re
has not been published by the

B

Cp)

166.4153
145.5992

1289565 __

101.9319
90.3465
79.0583
60.1390
52.4753
45.2403
39.5195
34.3025
29.0625
25.4865

.23.0858 -,
1243 13,951

F  Prob>F

26.8539
20.9295
17,272

0.0001
0.0001
.. 0.0001
0.0001
0.0003
0.0003
0.0004
0.0001
0.0022
0.0027
0.0059
0.0077
0.0075
0.0187

13.4249
12.9038
12.7153
20.2618
9.4100
9.0384
7.5880
7.1205
7.113
5.5391
. 4.3808
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Model 1: Linear Regression of Suspect Maximum Force on the 41 Predictors
The SAS System

Model: MODEL1
Dependent Variable: SMXFORCE

" Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Prob>F
Model 53 83961.26830 1584.17487 3.572 0.0001
Error 1531 678912.48943  443.44382
C Total 1584 762873.75773

Root MSE 21.05811 R-square 0.1101

Dep Mean 13.94826 Adj R-sq 0.0793

C.v. 150.97294 -

— Parameter Estimates

Parameter Standard T for HO:
Variable DF Estimate Error Parameter=0  Prob > |T|
INTERCEP 1 0.332938  6.04937197 0.055 0.9561
PATROL 1 1.235597 2.35832872 0.524 0.6004
cusToDy 1 0.868329  1.66128368 0.523 0.6013
NUMBERPT 1 1.569199  0.82122131 1.911 0.0562
"POLINITZ 1 0.242176  1.58221776 0.153 0.8784
CHANGEPN 1 1.665415  0.60774068 2.740 0.0062
COVER 1 2.025367 1.20990039 1.674 0.0943
DISPATCH 1 0.966252 1.32554228 0.729 0.4661
WEEKEND 1 0.776601 1.67173190 0.465 0.6423
NIGHT 1 -0.971614  1.50013323 -0.648 0.5173
ENDNIGHT 1 0.082806  2.37500903 0.035 0.9722
SHIFT 1 1.610347 0.74412268 2.164 0.0306
VIOLENTZ 1 8.730997 1.88752384 4.626 0.0001
PROPERTY 1 1.583415 1.56305177 1.013 0.3112
TRAFFIC 1 -2.200620 1.82100995 -1.208 0.2271
VICE 1 4.358482  1.88251593 2.315 0.0207
DOMESTIC 1 4.667578  2.11376162 2.208 0.0274
FAMILY 1 -1.073206 1.76145043 -0.609 0.5424
SUSINITZ 1 -2.191531 2.61665342 -0.838 0.4024
suscoMP2 1 2.026136 - 2.78043480 0.729 0.4663
WITNESS 1 4.038045 1.28641320 3.139 0.0017
BYFAMILY 1 -2.155436 1.63846517 -1.316 0.1885
BYANTAG 1 6.602541 2.81862183 2.342 0.0193
HOUSE 1 -2.483132  1.48246331 -1.675 0.0941
INSIDEZ 1 -4.397284  1.84240836 -2.387 0.0171
" LOCHAZRD 1 1.457204  2.43618783 0.598 0.5498

LOCCRIME 1 -2.263528 1.25593646 -1.802 0.0717
VISIBLE 1 -0.418420  0.23864126 -1.753 0.0797
AGE1 1 1.242180  0.71473075 1.738 0.0824
WHITE] 1 0.231040 1.68436777 0.137 0.8909
HEIGHT1 1 -0.500433  1.05359889 -0.475 0.6349
WEIGHT1 1 -0.210029  0.95918731 -0.219 0.8267
MALE] 1 -3.120020  2.41406381
LENGTHPD 1 1.301915  0.64127486

1 1.478761. . -

1

1

1

1

1

1

U llenaaere
 1.31220808°
3.00426065 -
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KNOWRECD 1 -0.523985  2.41472375 -0.217 0.8282
GANG 1 5.385419  2.81770945 1.911 0.0562
AGEDIF 1 -0.890295  0.51679341 -1.723 0.0851
WPBS 1 -2.232730  3.50835293 -0.636 0.5246
WPHS 1 2.039634  3.05346988 0.668 0.5043
HEIGHDIF 1 1.121000  1.07940384 1.039 0.2992
WEIGHDIF 1 0.199908  0.94642241 0.211 0.8327
BOTHMALE 1 0.265280  3.11300388 0.085 0.9321

Dependent Variable: SMXFORCE
Test: AGE Numerator:  2268.2245 ODF: 3 F value: 5.1150
" Denominator: 443.4438 DF: 1531 Prob>F: 0.0016

Dependent Variable: SMXFORCE
Test: RACE Numerator: 962.6237 DF: 5 Fvalue: 2.1708
Denominator: 443.4438 DF: 1531 Prob>F: 0.0549

Dependent Variable: SMXFORCE _
Test: SEX Numerator: 630.8599 DF: 3 F value: 1.4226
Denominator: 443.4438 DF: 1531 Prob>F: 0.2344

Dependent Variable: SMXFORCE
Test: HEIGHT Numerator: 195.3102 OF: 3 Fvalue: 0.4404
Denominator: 443.4438 DF: 1531 Prob>F: 0.7241

Dependent Variable: SMXFORCE
Test: WEIGHT Numerator: 7.9880 DF: 3 F value: 0.0180
Denominator: 443.4438 DF: 1531 Prob>F: 0.9967

Model 1: Stepwise Linear Regression of Suspect Maximum Force on the 41 Predictors

The SAS System
Stepwise Procedure for Dependent Variable SMXFORCE

Summary of Stepwise Procedure for Dependent Variable SMXFORCE

variable Number  Partial Model
Step Entered Removed In R¥*2 R**2 Cp) F  Prob>f
1  VIOLENT2 0.0209 0.0209 103.3109  33.8612 6.0001
2 WITNESS 0.0090 0.0299 89.8598  14.6468 0.0001
3 INSIDE2 "'0.0063 0.0363 80.9549  10.3988 0.0013
4 (Q24INJ 0.0055 0.0418 73.4393 9.1206 0.0026
5 SHIFT 0.0053 0.0471 66.3210 8.7827  0.0031
6  AGES 0.0047 0.0518 60.2281 7.8289 0.0052
7 HISPS 0.0043 0.0567 53.7181  '8.2702 0.0041
8  ALCOHOL 0.0045 0.0612 48.0274 7.5049  0.0062
9  TRAFFIC 0.0043 0.0655 42.6698 7.2081 0.0073
10 BYANTAG 0.0040 0.0694 37.8680 6.6877 0.0098
11  LENGTHPD 0.0034 0.0728 34.0519 5.7356  0.0167
12 DRUGS 0.0033 0.0761 30.3438 5.6458 0.0176
13 COVER 0.0030 0.0792 27.1719 5.1289
14  GANG ..0.0024 . 0.0816. 25.0370
16 7HLOCCRIME. -.0.0025.4:0.0840.: 22.7527 " . 4.
© 16" CHANGEPN - 70,0026 0:08667 20.3593. " 4.
" 17.NUMBERPT - - -0:0902 . 16.12

+0.0036
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Model 2: Logistic Regression of Suspect Physical Force on the 41 Predictors and Police Force,
Including Group Variables and Missing Values

The SAS System
The LOGISTIC Procedure

Data Set: WORK.FRAMEL
Response Varigble: PHYSSUS
Response Levels: 2

Number of Observations: 1585
Link Function: Logit

Response Profile
Ordered
Value PHYSSUS Count

1 1 228
2 0 1357

Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept and
Criterion Only Covariates Chi-Square for Covariates
AIC 1307.687 1070.136
SC 1313.056 1365.395 .
-2 106 L 1305.687 960.136 345,551 with 54 DF (p=0.0001)
Score . 375.095 with 54 DF (p=0.0001)
Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr > Standardized 0dds

Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 -3.8627 0.9850  15.3788  0.0001 .
PATROL 1  0.2740 0.3742  0.5359  0.4641  0.037410  1.315
CUSTODY 1  0.3657 0.2743  1.7776  0.1824  0.071171  1.442
NUMBERPI 1 -0.1185 0.1210  0.9586 . 0.3275 -0.064525  0.888
POLINIT2 1 0.3543 0.2542  1.9421  0.1634  0.094184  1.425
CHANGEPN 1 -0.0121 0.0891  0.0183  0.8923  -0.006808 0,988
COVER 1 0.00220 0.1897  0.0001  0.9907  0.000577  1.002
DISPATCH 1  -0.0285 0.2124  0.0180  0.8932  -0.007680  0.972
WEEKEND 1  0.1167 0.2740  0.1813  0.6703  0.030030 1.124
NIGAT 1  -0.1993 0.2388  0.6967  0.4039  -0.054291  0.819
ENDNIGHT 1 0.2341 0.3751  0.3894  0.5326  0.048951  1.264
CSHIFT 1 0.2836 0.1200  5.5835  0.0181  0.116825 1.328
VIOLENTZ 1 0.8002 0.2817  8.0703  0.0045  0.154582°  2.226
PROPERTY 1  -0.1641 0.2677  0.3757  0.5399  -0.038632  0.849
TRAFFIC 1  -0.4030 0.3365  1.4347  0.2310  -0.077143  0.668
VICE 1  0.5181 0.2850  3.3057  0.0690  0.094469 1.679
DOMESTIC 1 0.4074 0.3260  1.5617  0.2114  0.076323  1.503
FAMILY 1  -0.1915 0.2627  0.5313  0.4661  -0.041633  0.826
SUSINIT2 1 -0.3130  0.4103  0.5820  0.4455  -0.064611  0.731
SUSCOMP2 1 0.5731 0.4210  1.8528  0.1735  0.110299 1.774
WITNESS 1  0.3633 0.2029  3.2055  0.0734  0.100153 1.438

BYFAMILY 1 -0.1392 0.2431  0.3277  0.5670  -0.030519

0.1767 0.374¢ ) 0.6368 .010188

-0.3786 _ 0.2288 - 2. 0.0980 086439

' ©0.0254 . -0.140262 -
U 0.9608° - 0.002262
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TRAIN 1 -0.1696  0.1591 1.1366 0.2864 -0.052598  0.844
AGES 1 -0.2055 0.0844 5.9277 0.0149  -0.169054  0.814
BLACKS 1 0.0987 0.4444 0.0493 0.8242 0.019612  1.104
HISPS 1 -1.1597  0.5136 5.0981 0.0240 -0.274514  0.314
HEIGHTS 1 0.2872 0.1583 3.2902 0.0697 0.190278  1.333
WEIGHTS 1 -0.0364 0.1405 0.0672 0.7955  -0.024804  0.964
MALES 1 0.6814 0.4148 2.6985 0.1004 0.165221 1.977
DRUGS 1 0.2064 -0.2809 0.5397 0.4626 0.033014  1.22%
ALCOHOL 1 0.1370  0.2019 0.4602 0.4975 0.033005 1.147
PROBSUSP 1 -0.8355  0.4459 3.5101 0.0610  -0.087227  0.434
KNOWRECD 1 0.3005 0.3537 0.7218 0.3955 0.039719  1.350
GANG 1 0.5685 0.3720 2.3357 0.1264 0.061717  1.766
AGEDIF 1 -0.048% 0.0745 0.4314 0.5113  -0.050640  0.952
WPBS 1 -0.1936 0.5238 0.1365 0.7117 -0.033706  0.824
WPHS 1 0.2071  0.5546 0.1394 0.7089 0.044329  1.230

HEIGHDIF 1 0.4934 0.1731 8.1222 0.0044 0.344552  1.638
WEIGHDIF 1 -0.1305 0.1527 0.7298 0.3929  -0.105318 0.878
BOTHMALE 1 -0.1803  0.4827 0.1396 0.7087  -0.046830  0.835
PHYSICAL 1 2.4357 0.183 175.9320 0.0001 0.556637 11.424

Association of Predicted Probabilities and Observed Responses

Concordant = 84.0% Somers' D = 0.684
Discordant = 15.6% Gamma = (.686
Tied - 0.4% Tau-a = 00.168
(309396 pairs) [ = .842

Model Z: Stepwise Logistic Regression of Suspect Physical Force on the 41 Predictors and
Police Force, Including Group Variables and Missing Values

The SAS System
The LOGISTIC Procedure

Data Set: WORK.FRAME]
Response Variable: PHYSSUS
Response Levels: 2

Number of Observations: 1585
Link Function: Logit

Response Profile

Ordered
Value PHYSSUS Count
1 1 228
2 )] 1357

Stepwise Selection Procedure
Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr > Standardized Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 -3.0906 0.3500  77.9652 0.0001 . .
SHIFT 1 0.2601 0.1105 5.5366 0.0186 0.107134 1.297
VIOLENTZ 1 0.8670 0.2056 17.7824 0.0001 0.167491  2.380

VICE 1  0.5871 0.2285 .6.6024  0.0102  0.107059 1.799
Q24N 1. 70,1982 -°0.0754. © 6.9046 . -0.0086 - 0.108713 1.219
L AGES ol 0 0:0584. . 06.59260 -0.123285  0.861
Cn U OHISPS 1 _ : 113.8449. -0.184947 *. 0.458.
‘_;.,PHYSICAL 1 £0.535445  10.413 .

' and Observed Responses ’:}{ ?3'

o . ‘,1Somers D

* Discordant =: 17 8 v Gamma o= 0 541
Tied® S 0, 7Xf:."_ “Tau-a . =0.157
- (309396 pa1rs)‘ B o
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Model 2: Linear Regression of Suspect Continuum of Force on the 41 Predictors and Police
Force, Including Group Variables and Missing Values

The SAS System

Model: MODEL1
Dependent Variable: LEVELS -

Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Prob>F
Model 54  1515.86204 28.07152 11.231 0.0001
‘Error 1530 3824.24900 2.49951
C Total 1584 5340.11104

Root MSE 1.58098 R-square 0.2839

Dep Mean 1.26688 Adj R-sq 0.2586

c.v. 124,79378

Parameter Estimates

Parameter Standard T for HO:
Variable DOF Estimate Error Parameter=0  Prob > |T|
INTERCEP 1 -1.622400  0.46041338 -3.524 0.0004
PATROL 1 0.362432  0.17715118 2.046 0.0409
cusTopy 1 0.063240  0.12477474 0.507 0.6123
NUMBERPI 1 0.127810  0.06204479 2.060 0.039
POLINITZ 1 -0.188703  0.11880473 -1.588 0.1124
CHANGEPN 1 0.083997  0.04599759 1.826 0.0680
COVER 1 0.042377  0.09146899 0.463 0.6432
DISPATCH 1 0.095858  0.09952109 0.963 0.3356
WEEKEND 1 -0.080967  0.12551142 -0.645 0.5190
NIGHT 1 -0.251230  0.11272048 -2.229 0.0260
ENDNIGHT 1 0.199922  0.17840637 1.121 0.2626
SHIFT 1 0.125033  0.05587143 2.238 0.0254
VIOLENT2 1 0.397650  0.14211003 2.798 0.0052
PROPERTY 1 0.098738  0.11755700 0.840 0.4011
TRAFFIC 1 -0.172224  0.13671678 -1.260 0.2080
VICE 1 0.198518  0.14159201 1.402 0.1611
DOMESTIC 1 0.211019  0.15905284 1.327 0.1848
FAMILY 1 -0.121256  0.13229924 -0.917 0.3595
SUSINIT2 1 -0.010895  0.19646607 -0.055 0.9558
Suscomp2 1 -0.028837  0.20876950 -0.138 0.8902
WITNESS 1 0.155848  0.09705418 1.606 0.1085
BYFAMILY 1 -0.095077-  0.12311000 -0.772 0.4401
BYANTAG 1 0.663642  0.21173644 3.134 0.0018
HOUSE 1 -0.069923  0.11135807 -0.628 0.5302
INSIDEZ 1 -0.161356  0.13835201 -1.166 0.2437
LOCHAZRD 1 0.008783  0.18304463 0.048 0.9617
LOCCRIME 1 -0.108592  0.09435912 -1.151 0.2500
VISIBLE 1 -0.020852  0.01795548 -1.161 0.2457
AGE1 1 0.093903  0.0536637% 1.750 0.0803
WHITEL 1 -0.104709 - 0.12646950 -0.828 0.4078
HEIGHT? 1 -0.012070  0.07910676 -0.153 0.8788
WEIGHT1 1 -0.061032  0.07201738 -0.847 0.3969
1 0.047986  0.18141476 0.265 0.7914
1 0.04814536.
1
1
1
‘1
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KNOWRECD 1 -0.088026  0.18129370 -0.486 0.6274
GANG 1 0.412894  0.21161958 1.951 0.0512
AGEDIF 1 -0.076219  0.03881388 -1.964 0.0497
WPBS 1 0.295627  0.26412367 1.115 0.2632
WPHS 1 0.327798  0.22924663 1.430 0.1530
HEIGHDIF 1 0.065220  0.08106602 0.805 0.4212
WEIGHDIF 1 0.074923  0.07109159 1.054 0.2921
BOTHMALE 1 -0.497048  0.23393496 -2.125 0.0338
CONTINUE 1 0.532728  0.03022570 17.625 0.0001

Dependent Variable: LEVELS
Test: AGE Numerator: 8.1090 DF: 3 Fovalue: 3.2442
Derominator: -2.499509 DF: 1530 Prob>F: 0.0212

Dependent Variable: LEVELS
Test: RACE Numerator: 5.3868 DF: 5 F value: 2.1551
Denominator: 2.499509 DF: 1530 Prob>F: 0.0566

Dependent Variable: LEVELS 3 .
Test: SEX Numerator: 5.7753 OF: 3 Fovalue: 2.3119
Denominator: 2.499509 DF: 1530 Prob>F: 0.0744

Dependent Variable: LEVELS
Test: HEIGHT  Numerator: 1.0317 ©DF: 3 Fvalue: 0.4128
Denominator: 2.499509 ODF: 1530 Prob>F: 0.7439

Dependent Variable: LEVELS
Test: WEIGHT Numerator: 1.1955 DF: 3 F value: 0.4783
Denominator: 2.499509 DF: 1530 Prob>F: 0.6974

Model 2: Stepwise Linear Regression of Suspect Continuum of Force on the 41 Predictors and
Police Force, Including Group Variables and Missing Values

The SAS System

Stepwise Procedure for Dependent Variable LEVELS

Summary of Stepwise Procedure for Dependent Variable LEVELS

Variable Number  Partial Model
Step Entered Removed In R**2 R**2 Cip) F  Prob>F
1 CONTINUE 1 0.2099 0.2099 104.9176 420.6422 0.0001
2 ALCOHOL 2 0.0082 0.2181 89.4482 16.5643 0.0001
3  BYANTAG 3 0.0071 0.2252 76.3875 14.4013 0.0002
4  LENGTHPD 4 0.0073 0.2324 62.9066 14,9335 0.0001
5 DRUGS 5 0.0055 0.2379 53.2135 11.3536 0.0008
6 VIOLENT2 6 0.0052 0.2431 44.0755 10.8824 0.0010
7  BOTHMALE 7 0.0035 0.2466 38.7113 7.2235 0.0073
8 GANG 8 0.0027 0.2493 34.9127 5.7049 0.0170
9 Q241N 9 . 0.0026 0.2519 31.4492 5.3901 0.0204
- TRAFFIC™ 0. :

57671 0.0164
°4.8637, i

- HISPS:
AGES
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Model 2: Linear Regression of Suspect Maximum Force on the 41 Predictors and Police Force,
Including Group Variables and Missing Values

The SAS System

Model: MODEL1
Dependent Variable: SMXFORCE

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Prob>F
Model 54 151288.88125 2801.64595 7.009 0.0001
Error 1530 611584.87648 399.72868
C Total 1584 762873.75773
Root MSE 19.99322 R-square 0.1983
Dep Mean 13.94826 Adj R-sq 0.1700
. C.v. 143.33837 y
Parameter Estimates
Parameter Standard T for HO:
Variable DF Estimate Error Parameter=0  Prob > |T}
INTERCEP 1 -10.161899 5.80010836 -1.752 0.0800
PATROL 1 2.023011 2.23989196 0.903 0.3666
CUSTODY 1 1.206249 1.57748891 0.765 0.4446
NUMBERPI 1 0.295595 0.78584431 0.376 0.7069
POLINITZ 1 0.315305 1.50221696 0.210 0.8338
CHANGEPN 1 0.642657 0.58236444 1.104 0.2700
COVER 1 0.123934 1.15802219 0.107 0.9148
DISPATCH 1 0.988809 1.2585119 0.786 . 0.4322
WEEKEND 1 0.452996 1.58738972 0.285 0.7754
NIGHT 1 -1.298266 1.42449518 -0.911 0.3622
ENDNIGHT 1 0.995385 2.25600299 0.441 0.6591
SHIFT 1 1.735829 0.70655920 2.457 0.0141
VIOLENTZ 1 7.031452 1.79685171 3.913 0.0001
PROPERTY 1 0.489302 1.48640226 0.329 0.7421
TRAFFIC 1 -1.728936 1.72930503 -1.000 0.3176
VICE 1 3.622967 1.78821703 2.026 0.0429
DOMESTIC 1 3.446913 2.00907335 1.716 0.0864
FAMILY 1 -1.130174 1.67241916 -0.676 0.4993
SUSINITZ2 1 -1.268369 2.48534966 -0.510 0.6099
suscomP? 1 0.883100 2.64129945 0.334 0.7382
WITNESS 1 2.719229 1.22558045 2.219 0.0267
BYFAMILY 1 -1.562720 1.55627968 -1.004 0.3155
BYANTAG 1 5.952940 2.67655464 2.224 0.0263
HOUSE 1 -3.131768 1.40838350 -2.224 0.0263
INSIDE2 1 -4,123572 1.74936651 -2.357 0.0185
LOCHAZRD 1 0.882016 2.31341650 0.381 0.7031
LOCCRIME 1 -1.603222 1.19350979 -1.343 0.1794
VISIBLE 1 -0.180889 0.22731139 -0.796 0.4263
AGE1 1 1.444705 0.67876685 2.128 0.0335
WHITEl 1 - -0.384569 1.59989409 -0.240 0.8101
HEIGHT1 1 -0.475029 1.00032123 -0.475 0.6349
WEIGHT1 1 -0.309580 0.91071435 -0.340 0.7340
MALEL . 1 . -1.972478  2.29369163 -0 860 0.3899
: LENGTHPD.. 1] 0, 60884616‘ L ..0.0329
: SN B T 70,0110 .
1 ..0.8549 - . -
1 -.0.4094
1 “0.0001 o
=i0.7406 7
20,0111
0. R "°0.,5118
0. 84626278__ 0.53%0
. 2.63938527: 0.3148
T 81560155* 0.0197
24605624 . .

0.0127.
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PROBSUSP 1 -1.722315  2.85558903 -0.603 0.5465
KNOWRECD 1 -0.551045  2.29261423 -0.240 0.8101
GANG 1 3.998055  2.67735531 1.493 0.1356
AGEDIF 1 -1.166968  0.49112252 -2.376 0.017¢
WPBS 1 0.603307  3.33809891 0.181 0.8566
WPHS 1 3.126595  2.90026812 1.078 0.2812
HEIGHDIF 1 1.166958  1.02482545 1.139 0.2550
WEIGHDIF 1 0.360020  0.89864734 0.401 0.6888
BOTHMALE 1 -1.188477  2.95770390 -0.402 0.6879
MAXFORCE 1

0.373706 - 0.02879497 12.978 0.0001

Dependent Variable: SMXFORCE
Test: AGE Numerator:  2255.6887 DF: 3 Fvalue: 5.6430
Denominator: 399.7287 ODF: 1530 Prob>F: 0.0008

Dependent Variable: SMXFORCE
Test: RACE Numerator: 1139.0140 OF: 5 F value: 2.84%5
Denominator: 399.7287 OF: 1530 Prob>F: 0.0144

Dependent Variable: SMXFORCE
Test: SEX Numerator: 409.0045 OF: 3 Fvalue: 1.0232
Denominator: 399.7287 DF: 1530 Prob>F: 0.3813

Dependent Variable: SMXFORCE
Test: HEIGHT Numerator: 225.1897 DF: 3 F value: 0.5634
Denominator: 399.7287 DF: 1530. Prob>F: 0.6392

Dependent Variable: SMXFORCE
Test: WEIGHT Numerator: 54.0188 DF: 3 Fvalue: 0.1351
Denominator: 399.7287 DF: 1530 Prob>F: 0.9391

Model 2: Stepwise Linear Regression of Suspect Maximum Force on the 41 Predictors and
Police Force, Including Group Variables and Missing Values

The SAS System
Stepwise Procedure for Dependent Variable SMXFORCE

Summary of Stepwise Procedure for Dependent Variable SMXFORCE

Variable Number  Partial Mode1l
Step Entered Removed In R**2 R**2 Cp) F  Prob>F
1  MAXFORCE 1 0.1250 0.1250 89.8253 226.2004 0.0001
2  VIOLENT2 2 0.0112 0.1363 70.3538 20,5947 0.0001
3 SHIFT 3 0.0048 0.1411 63.0969 8.9233 0.0029
4 Q241N 4 0.0049 0.1461 55.6683 9.1356 0.0025-
5 HISPS 5 0.0046 0.1507 48.8399 8.5953 0.0034
6  DRUGS 6 0.0047 0.1554 41.9009 8.7455 0.0031
7  AGES 7 0.0043 0.1596 35.7782 7.9821 0.0048
8 ALCOHOL 8 0.0054 0.1650 27.4329 10.2257 0.0014
9  LENGTHPD 9 0.0036 0.1686 22.6111 6.7675 0.0094
“-BYANTAG 0. -+ 17.1561 7.4260

CCAGEDIE e o 11000.0021 -0.1746 . 15.0856. 4.0625
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Appendix D
Compliance Study Variable Information and Regression Results

Compliance Variable Frequencies

Cumulative Cumulative
COMPLY1 Frequency Percent Frequency Percent
fffffffffffffffffffffffffffffffffffffffffffffffffffff
346 21.8 346 21.8
1 1239 78.2 1585 100.0

Cumulative Cumulative
ARREST  Frequency Percent Frequency Percent
ffffffffffffffffffffffffiffffffflfffffffffffiffffffffif
5.0

2 621 39.2 700 44 2

2.6755187 380 24.0 1080 68.1

3 117 7.4 1197 75.5

— 4 388 24.5 1585 100.0

Cumulative Cumulative
AUDIENC1 Frequency Percent Frequency Percent
fffffffffffffffffffffffiff!fffffffffffffffffffffffffff
2.0

0 2.0 .

1 794 50.1 825 52.1
2 260 16.4 1085 68.5
3 158 10.0 1243 78.4
4 98 6.2 1341 84.6
5 76 4.8 1417 89.4
6 126 7.9 1543 97.4
7 24 1.5 1567 98.9
8 10 0.6 1577 99.5
9 2 0.1 1579 99.6
10 6 0.4 1585 100.0

Cumulative Cumulative .
NUMBERPI ~ Frequency Percent Frequency Percent e
ffffffffffffffffffffffffffffffffffffffffffffffffff!ffff

1 522 32.9 522 32.9
1.9934426 60 3.8 582 36.7
2 688 43.4 1270 80.1
3 177 11.2 1447 91.3
4 79 5.0 1526 96.3
5 59 3.7 1585 100.0

Cumulative Cumulative
MALEl Frequency Percent Frequency Percent
fffffffffffiffflfiffffffffffiflffffffffffffffflffff
264 16.7 264 16.7
1 1321 83.3 1585 100.0

Cumulative Cumulative
WEAPON  Frequency Percent  Frequency Percent
SHEFSFESfFAfSFSEfSFSfIRIffESFFAIFISFSSSFFAFISFFIFISF
0 1468 92.6 1468 92.6
1 117 7.4 1585 100.0

‘ : Cumulative Cumulative

S 1,0401C0N Frequency " Percent : .Frequency: -Percent

: _;-fffffffffffffffff!ffffff!fffffffffffffffffffffffffffff
R | 7423 26 7%

f AN : eq e i
'fffffffffffffffffff “fffffffffffffffffffffffffffffff. S
L 1040 wi65.6.0 . 210400 - 65.6°
’ f 1585..

100.0
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Cumulative Cumulative
PHYSICAL Frequency Percent Frequency Percent
fffffffffffiffffffffffffffffffffffffffffffffffffffffff
1236 78.0 1236 78.0
1 349 22.0 1585 100.0

Cumulative Cumulative
IMPAIR  Frequency Percent Frequency Percent
fffffffffffffffff!ffffffffffffffffffffffffffffffffff
1065 67.2 1065 67.2
1 520 32.8 1585 100.0

Cumulative Cumulative
LOCATE2 Frequency Percent Frequency Percent
FIFFfFFFrsrSffrffsssssssrffsssssssssissfsssssssfsfsss
0 575 36.3 575 36.3
1 1010 63.7 1585 100.0

Cumulative Cumulative
FAMILY Frequency Percent Frequency Percent
ffffffffffffffffffffffffffffffffffffffffffffffffffif
1280 80.8 © 1280 80.8
1 305 19.2 1585 100.0

Cumylative Cumulative
YOUNG = Frequency Percent Freguency Percent
iffffffffffffffffffffffffffffffffffffffffffffffffff
1420 89.6 1420 89.6
1 165 10.4 1585 100.0

Cumulative Cumulative
MALES Frequency Percent Frequency Percent
fffffffffffffffffffffffffffffffffffffffffffffffffff
415 26.2 415 26.2
1 1170 73.8 1585 100.0

Cumulative Cumulative
WPWS  Frequency Percent Frequency Percent
Ifffffffffffffffifffffffffffffffffffffffffffffffff
963 60.8 963 60.8
1 622 39.2 1585 100.0

Cumulative Cumulative
WPMS  Frequency Percent Frequency Percent
fffffffffffffffffffffffff!iffffffffffffffffff!ffff
1055 66.6 1055 66.6
1 530 3.4 1585 100.0

Cumulative Cumulative
MPWS  Frequency Percent Frequency Percent
FIFEFSfFfFRfFFFfffffISfTFFffFRIFFfFfSffEESISTFSf
0 1494 94.3 1494 94.3
1 91 5.7 1585 100.0

Cumulative Cumulative
MPMS  Frequency Percent Frequency  Percent
ffffffffffiffffffffffiffffffffffffffffffffffffffff
1439 90.8 1439 90.8
1 © 146 9.2 1585 100.0

Gk Cumu]at1ve -Cumulative
Percent Frequenc '“fPercent
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Cumulative Cumulative
Q22NUMYR  Frequency Percent  Frequency Percent
ffffffffiffffffffffffffffffffffffffff{égffffff{éfﬁfffff
5

1 16 0.4 X
80 5.0 245 15.5
3 183 11.5 428 27.0
4 144 9.1 572 36.1
5 132 8.3 704 44.4
6 81 5.1 785 49.5
6.9529229 320 20.2 1105 69.7
7 72 4.5 1177 74.3
8 64 4.0 1241 78.3
9 46 2.9 1287 81.2
10 39 2.5 1326 83.7
11 27 1.7 1353 85.4
12 16 1.0 1369 86.4
13 24 1.5 1393 87.9
14 23 1.5 1416 89.3
15 ) 1.7 1443 91.0
16 17 J11 1460 92.1
= 17 10 F0.6 1470 92.7
18 17 1.1 1487 93.8.
19 21 1.3 1508 95.1
20 31 2.0 1539 97.1
2 8 0.5 1547 97.6
22 9 0.6 1556 98.2
23 6 0.4 1562 9.5
24 13 0.8 1575 99.4
25 4 0.3 1579 99.6
26 3 0.2 1582~ 99.8
29 1 0.1 1583 99.9
3l 1 0.1 1584 99.9
50 1 0.1 1585 100.0
Compliance Variable Means
variable N Mean Std Dev Minimum Maximum
COMPLYL 1585  0.7817035  0.4132201 0 1.0000000
ARREST 1585  2.6755187  0.8697090  1.0000000  4.0000O0D
AUDIENC1 1585  2.2977918  1.8582063 0 10.0000000
NUMBERPI 1585  1.9934426  0.9879113  1.0000000  5.0000000
MALE] 1585  0.8334385  0.3727015 0 1.0000000
WEAPON 1585  0.0738170 0.2615554 0 1.0000000
Q401CON 1585  0.7331230  0.4424671 0 1.0000000
COMAND 1585  0.3438486  0.4751412 0 1.0000000
PHYSICAL 1585  0.2201893  0.4145050 0 1.0000000
IMPAIR 1585  0.3280757 ' 0.4696607 0 1.0000000
LOCATE2 1585  0.6372240  0.4809527 0 1.0000000
FAMILY 1585  0.1924290  0.3943326 0  1.0000000
YOUNG 1585  0.1041009  0.3054878 0 1.0000000
MALES 1585  0.7381703  0.4397691 0 1.0000000
WPKS 1585  0.3924290  0.4884455 0 1.0000000
WPMS 1585  0.3343849  0.4719239 0 1.0000000
MPWS 1585 0.0574132 0.2327040 0 1.0000000
MPMS 1585 - 0.0921136 0.2892775 0 1.0000000
KNOWN . - 1585 - 0.1299685 . - 0.3363749. - , 0... .1.0000000
S 6.9652589 1 6,3177326 . 0., 50.0000000

This document is a research reBort submitted to the U.S. Department of Justice. This report

has not been published by the Department. Opinions or points of view expressed are those
of the author(s) and do not necessarily reflect the official position or policies of the U.S.
Department of Justice



Compliance Variable Correlations

The SAS System
Correlation Analysis

20 'VAR' Variables: COMPLY1 ARREST  AUDIENC]1 NUMBERPI MALE1  WEAPON
Q401CON COMMAND PHYSICAL IMPAIR  LOCATEZ FAMILY
YOUNG MALES WPWS WPMS MPWS MPMS
KNOWN Q22NUMYR
Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 1585
COMPLY1  ARREST AUDIENC1 NUMBERPI MALEl  WEAPON  Q401CON

CoMPLY1 1.00000 -0.13097 -0.07726 -0.06980 0.07120 -0.03773 0.32340

0.0 0.0001  0.0021 0.0054 0.0046  0.1332  0.0001

ARREST ~ -0.13097 .1.00000 0.03772 0.12855 -0.01295 0.09095 -0.07670
0.0001 0.0 0.1333 0.0001 0.6063  0.0003  0.0022

AUDIENC? -0.07726 0.03772 1.00000 0.18894 0.01515 0.04827 -0.06145
— ' 0.0021  0.1333 0.0 0.0001  0.5468  0.0547 0.0144
NUMBERPI -0.06980 0.12855 0.18894 1.00000 -0.04048 0.06046 -0.11351
0.0054  0.0001  0.0001 0.0 0.1072  0.0161  0.0001

MALE] 0.07120 -0.01295 0.01515 -0.04048 1.00000 -0.02922 0.03654
0.0046 0.6063 0.5468 0.1072 0.0 0.2443  0.1459

WEAPON -0.03773 0.09095 0.04827 0.06046 -0.02922 1.00000 -0.10242
0.1332  0.0003  0.0547 0.0161 0.2449 0.0 0.0001

Q401CON  0.32340 -0.07670 -0.06145 -0.11351 0.03654 -0.10242 1.006000
0.0001  0.0022 0.0144 0.0001 0.1459 0.0001 0.0
COMMAND  -0.34414 0.11927 - 0.10847 0.11499 0.02416 0.12583 -0.59924
0.0001  ©0.0001  0.0001 0.0001  0.3365  0.0001  0.0001
PHYSICAL -0.50059 0.14732 0.16317 0.12219 -0.01173 0.15278 -0.29899
0.0001  0.0001  0.0001 0.0001  0.6408  0.0001  0.0001
IMPATIR  -0.13820 0.03427 0.07462 0.04396 0.00581 -0.03795 -0.04625
0.0001 0.1727 0.0030 0.0802 0.8171 0.1310  0.0656
LOCATE2  0.05235 -0.15422 -0.17220 -0.19618 0.00080 -0.00279 0.01349
0.0372  0.0001  0.0001 0.0001 0.9746  0.9117  0.5916
FAMILY -0.05199 0.29997 0.09320 0.11013 0.00344 0.00909 -0.00942
0.0385 0.0001 0.0002 0.0001 0.8911 0.7175  0.7080
YOUNG -0.01491 0.03614 0.08660 0.02518 0.04149 0.06969 -0.02319
0.5531  0.1504 0.0006 0.3165 0.0987 0.0055  0.3562
MALES 0.01878 -0.06445 0.04449 -0.03569 0.32307 (.05837 -0.04462
0.4549  0.0103 0.0766  0.1555 0.0001  0.0201  0.0757

WPWS 0.07438 0.00393 -0.03633 0.01569 0.10959 0.06466 0.05549
0.0030 0.8757 0.1483  0.5325 0.0001  0.0100 0.0272
WPMS -0.05602 -0.03008 0.11675 -0.02925 0.16610 -0.06712 -0.03796
0.0257  0.2313  0.0001 0.2444  0.0001 0.0075  0.1309
MPWS 0.00568 0.01673 -0.06000 0.00158 0.01570 0.01330 0.02015
0.8213  0.5067 0.0169  0.9497  0.5322  0.5966  0.4228
MPMS 0.00460 -0.00667 0.02763 -0.03554 -0.00985 -0.03986 -0.00018

0.8548  0.7907 0.2717  0.1573  0.6952  0.1127  0.9944
KNOWN -0.06827 0.07144 -0.00540 0.01188 -0.10418 -0.02301 -0.05524
0.0065 0.0044° 0.8300 0.6365 0.0001 0.3600  0.0279
Q22NUMYR  0.00888  0.00297 0.01018  0.01890 0.05422 0.02820 -0.01388
0.7240  0.9060 0.6856  0.4522  0.0309 0.2619  0.5808
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COMMAND  PHYSICAL IMPAIR  LOCATEZ ~ FAMILY YOUNG MALES
COMPLYDT  -0.34414 -0.50059 -0.13820 0.05235 -0.05199 -0.01491 0.01878
0.0001  0.0001 0.0001 0.0372 0.0385 0.5531  0.4549
ARREST 0.11927 0.14732 0.03427 -0.15422 0.29997 0.03614 -0.06445
0.0001  0.0001  0.1727  0.0001 0.0001 0.1504  0.0103
AUDIENC1  0.10847 0.16317 0.07462 -0.17220 0.09320 0.08660 0.04449
0.0001  0.0001 0.0030  0.0001 0.0002 0.0006 0.0766
NUMBERPI ~ 0.11499 0.12219 0.04396 -0.19618 0.11013 0.02518 -0.03569
0.0001 0.0001 ~ 0.0802 0.0001 0.0001 ©0.3165  0.1555
MALETL 0.02416 -0.01173 0.00581 ©0.00080 0.00344 0.04149 0.32307
0.3365 0.6408  0.8171 0.9746  0.8911  0.0987  0.0001
WEAPON 0.12583 0.15278 -0.03795 -0.00279 0.00909 0.06969 0.05837
0.0001  0.0001 0.1310  0.9117  0.7175  0.0055  0.0201
Q401CON  -0.59924 -0.29899 -0.04625 0.01349 -0.00942 -0.02319 -0.04462
0.0001  0.0001 0.0656  0.5916 0.7080  0.3562  0.0757
COMMAND  1.00000 0.41029 0.12221 -0.06710 0.04760 0.01855 0.05045
0.0 0.0001 0.0001  0.0075 0.0582  0.4605  0.0446
PHYSICAL  0.41029 1.00000 0.10540 -0.08674 0.04960 0.02328 0.05326
0.0001 0.0 0.0001  0.0005 0.0483 0.3544  0.0340
IMPAIR 0.12221 0.10540 1.00000 0.01577 0.05433 -0.02258 0.05548
0.0001  0.0001 0.0 0.5303 0.0306 0.3689  0.0272
LOCATEZ  -0.06710 -0.08674 0.01577 1.00000 -0.35402 -0.02209 -0.04045
0.0075  0.0005 0.5303 0.0 0.0001  0.3794  0.1074
FAMILY 0.04760 - 0.04960 - 0.05433 -0.35402 1.00000 -0.01966 0.01405
0.0582 0.0483 0.0306 0.0001 0.0 0.4342  0.5763
YOUNG 0.01855 0.02328 -0.02258 -0.02209 -0.01966 1.00000 0.01505
0.4605 0.3544  0.3689 0.3794 0.4342 0.0 0.5494
MALES 0.05045 0.05326 0.05548 -0.04045 0.01405 0.01505 1.00000
0.0446  0.0340 0.0272 0.1074 0.5763 0.5494 0.0
WPWS -0.05134 -0.02793 -0.04421 -0.01976 0.03379 -0.06241 0.06718
0.0410 0.2664 0.0785  0.4318 0.1788  0.0130  0.0075
WPMS 0.04437 0.02679 0.07440 -0.04375 0.03397 0.09558 0.12098
0.0774  0.2865  0.0030 . 0.0817 0.1765  0.0001  0.0001
MPWS 0.00976 -0.01988 -0.05115 "0.01699 -0.01728 -0.01308 0.01744
0.6977  0.4290  0.0417 0.4990 0.4919  0.6027  0.4879
MPMS 0.03582 0.04134 -0.00418 0.07244 -0.07800 -0.00856 0.02098
0.1541  0.0999  0.8680  0.0039  0.0019  0.7333  0.4040
KNOWN 0.05991 0.01196 0.00966 -0.03617 -0.00781 0.00341 -0.09416
0.0171  0.6343  0.7009  0.1501 0.7561  0.8921  0.0002
Q22NUMYR  0.03305 0.03629 -0.08672 0.01051 -0.10302 0.00433 -0.01653
0.1885 0.1487 0.0005 0.6753  0.0001 0.8634  0.5108
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COMPLY1
ARREST
AUDIENCI
NUMBERP1
MALE1
WEAPON
Q401CON
COMMAND
" PHYSICAL
"* IMPAIR
LOCATE2
FAMILY
YOUNG
MALES
WPHS
WPMS
MPUS
MPMS
KNOWN

Q22NUMYR

WPWS

0.07438
0.0030
0.00393
0.8757
-0.03633
0.1483
0.01569
0.5325
0.10958
0.0001
0.06466
0.0100
0.05549
0.0272
-0.05134
0.0410
-0.02793
0.2664
-0.04421
0.0785
-0.01976
0.4318

0.03379 .

0.1788
-0.06241
0.0130
0.06718
0.0075
1.00000
0.0
-0.56963
0.0001
-0.19835
0.0001
-0.25595
0.0001
-0.08776
0.0005
0.01800
0.4739

WPMS

-0.05602
0.0257
-0.03008
0.2313
0.11675
0.0001
-0.02925
0.2444
0.16610
0.0001
-0.06712
0.0075
-0.03796
0.1309
0.04437
0.0774
0.02679
0.2865
0.07440
0.0030
-0.04375
0.0817
0.03397
0.1765
0.09558
0.0001
0.12098
0.0001
-0.56963
0.0001
1.00000
0.0
-0.17493
0.0001
-0.22577
0.0001
0.03228
0.1990
-0.04931
0.0497

MPWS

0.00568
0.8213
0.01673
0.5057
-0.06000
0.0169
0.00158
0.9497
0.01570
0.5322
0.01330
0.5966
0.02015
0.4228
0.00976
0.6977
-0.01988
0.4290
-0.05115
0.0417
0.01699
0.4990
-0.01728
0.491%
-0.01308
0.6027
0.01744
0.4879
-0.19835
0.0001
-0.17493
0.0001
1.00000
0.0
-0.07861
0.0017
0.00946
0.7067
-0.02734
0.2767

MPMS

0.00460
0.8548
-0.00667
0.7907
0.02763
0.2717
-0.03554
0.1573
-0.00985
0.6952
-0.03986
0.1127
-0.00018
0.9944
0.03582
0.1541
0.04134
0.0999
-0.00418
0.8680
0.07244
0.0039
-0.07800
0.0019
-0.00856
0.7333
0.02098
0.4040
-0.25599
0.0001
-0.22577
¢.0001
-0.07861
0.0017
1.00000
0.0
-0.01282
0.6102
0.04745
0.0590

KNOWN

-0.06827
0.0065
0.07144
0.0044
-0.00540
0.8300
0.01188
0.6365
-0.10418
0.0001
-0.02301
0.3600
-0.05524
0.0279
0.05991
0.0171
0.01196
0.6343
0.00966
0.7009
-0.03617
0.1501
-0.00781
0.7561
0.00341
0.8921
-0.09416
0.0002
-0.08776
0.0005
0.03228
0.1990
0.00946
0.7067
-0.01282
0.6102
1.00000
0.0
0.04594
0.0674

Q22NUMYR

0.00888
0.7240
0.00297
0.9060
0.01018
0.6856
0.01890
0.4522
0.05422
0.0309
0.02820
0.2619
-0.01388
0.5808
0.03305
0.1885
0.03629
0.1487
-0.08672
0.0005
0.01051
0.6759
-0.10302
0.0001
0.00433
0.8634
-0.01653
0.5108
0.01800
0.4739
-0.04931
0.0497
-0.02734
0.2767
0.04745
0.0590
0.04594
0.0674
1.00000
0.0
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Model 1: Logistic Regression of Suspect Compliance on the 19 Predictors

The SAS System
The LOGISTIC Procedure

Data Set: WORK.FRAME1
Response Variable: COMPLY1
Response Levels: 2

Number of Observations: 1585
Link Function: Logit

Response Profile

Ordered
Value COMPLY1 Count
1 1 1239
2 0 346

Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept and
Criterion Only Covariates Chi-Square for Covariates
AIC 1665.437 1242.227
SC 1670.805 1344 226 .
-2 LG L 1663.437 1204.227 459.209 with 18 DF (p=0.0001)
Score . 487.901 with 18 DF (p=0.0001)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr > Standardized Odds
variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio
INTERCPT 1 1.6598 - 0.4209 15.5482 0.0001 . .
ARREST 1 -0.1771  0.0898 3.8894 0.0486 -0.084913 0.838
AUDIENCL 1 0.0229 0.0401 0.3274 0.5672 0.023503 1.023
NUMBERPT 1 0.0348 0.0737 0.2230 0.6368 0.018946 1.035
MALE1 1 0.5189 0.2030 6.5335 0.0106 0:106622 1.680
WEAPON 1 0.5498 0.2733 4.0466 0.0443 0.079283 1.733
Q401C0N 1 0.8979 0.1825 24.1945 0.0001 0.219031 2.454
COMMAND 1 -0.5148 0.1870 7.5796 0.0059 -0.134863 0.598
PHYSICAL 1 -2.2445 0.1648 185.5834 0.0001 -0.512938 0.106
IMPAIR 1 -0.5001 0.1541 10.5336 0.0012 -0.129506 0.606
LOCATE2 1 -0.0142 0.1666 0.0073 0.9320 -0.003771 0.986
FAMILY 1 -0.0682 0.2003 0.1159 0.7335 -0.014827 0.934
YOUNG 1 -0.0367 0.2416 0.0231 0.8793 -0.006178 0.964
MALES 1 0.2573 0.1813 2.0133 0.1559 0.062376 1.293
WPMS 1 -0.3013 0.1704 3.1260 0.0771 -0.078399 0.740
MPWS 1 -0.3030 0.3231 0.8794 0.3484 -0.038874 0.739
MPMS 1 0.1234 0.2680 0.2119 0.6453 0.019675 1.131
KNOWN 1 -0.3485  0.2039 2.9210 0.0874 -0.064635 0.706
Q22NUMYR 1 0.0108 0.0146 0.5419 0.4617 0.031523 1.011

Association of Predicted Probabilities and Observed Responses
Concordant = 84.2% Somers’ O = 0.688
Discordant = 15.4% Gamma = 0.690
Tied . = 0.3% Tau-a = 0.235

{428694 pairs) . 0 R = (.844
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Model 2: Logistic Regression of Suspect Attitude on the 19 Predictors

The SAS System
The LOGISTIC Procedure

Data Set: WORK.FRAMEl
Response Variable: COMPLY2
Response Levels: 2

Number of Observations: 1585
Link Function: Logit

Response Profile

Ordered
Value COMPLY2 Count
1 1 1227
2 0 358

_Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept and
Criterion Only Covariates Chi-Square for Covariates
AlC 1695.524 1383.580
SC 1700.892 1485.579 .
2106 L 1693.524 1345.580 347.943 with 18 DF (p=0.0001)
Score . 358.426 with 18 DF (p=0.0001)
Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr > Standardized Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio
INTERCPT 1 2.3660 0.4022 34.6070 0.0001 . .
ARREST 1 0.0511 0.0848 0.3633 0.5467 0.024501 1.052
AUDIENCI 1 -0.1108 0.0364 9.2504 0.0024 -0.113463 0.895
NUMBERPI 1 -0.0218 0.0686 0.1004 0.7513 -0.011847 0.978
MALE] 1 0.2018 0.1953 1.0673 0.3016 0.041464 1.224
WEAPON 1 0.2195 0.2524 0.7566 0.3844 0.031655 1.245
Q401CON 1 0.0689 0.1762 0.1531 0.6956 0.016817 1.011
COMAND 1 -1.1494 0.1743  43.4937 0.0001 -(.301086 0.317
PHYSICAL 1 -1.3740  0.1557 77.8469 0.0001 -0.314008 0.253
IMPAIR 1 -0.8086 0.1417 32.5504 0.0001 -0.209375 0.445
LOCATEZ 1 0.0308 0.1549 0.0397 0.8421 0.008180 1.031
FAMILY 1 -0.5768 0.1816 10.0855 0.0015 -0.125405 0.562
YOUNG 1 0.1270 0.2324 0.2987 0.5847 0.021391 1.135
MALES 1 0.2302 0.1693 1.8485 0.1740 0.055805 1.259
WPMS 1 -0.0393 0.1584 0.0616 0.8040 -0.010225 0.961
MPWS 1 0.0485 0.3126 0.0240 0.8768 0.006217 1.050
MPMS 1 0.2784 0.2575 1.1693 0.2795 0.044409 1.321
KNOWN 1 -0.3373 0.1924 3.0733 0.079 -0.062552 0.714
Q22NUMYR 1 0.000825 0.0135 0.0037 0.9512 0.002418 1.001

Association of Predicted Probabilities and Observed Responses
Concordant = 79.7% Somers' D = 0.597
Discordant = 20.0% Gamma = 0.599

Tied o= 0.3% . Tau-a.  =0.209
(439266, pairs).. S = 0,798
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Model 3: Logistic Regression of Suspect Use of Force on the 19 Predictors

The SAS System
The LOGISTIC Procedure

Data Set: WORK.FRAME1
Response Variable: SFORCE
Response Levels: 2
Number of Observations: 1585
Link Function: Logit
Response Profile
Ordered
Value SFORCE Count

1 1 1357
2 0 228

WARNING: There is possibly a quasicomplete separation in the sample points.
The maximum Tikelihood estimate may not exist.
WARNING: The LOGISTIC procedure contigues in spite of the above warning.
— “Results shown are based on the last maximum 1ikelihood iteration.
Validity of the model fit is questionable.

Model Fitting Information and Testing Global Null Hypothesis BETA=D

Intercept
Intercept and
Criterion Only Covariates Chi-Square for Covariates
AIC 1307.687 537.127
SC 1313.056 639.125 .
-2 L0G L 1305.687 499,127 806.561 with 18 DF (p=0.0001)
Score . . 935.608 with 18 DF (p=0.0001)
Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr > Standardized Odds

Variable DF Estimate Error Chi-Square Chi-Square - Estimate Ratio

INTERCPT 1 5.3831 0.7570  50.5741 0.0001

ARREST 1 -0.2723  0.1401 3.7804 0.0519  -0.130581  0.762
AUDIENCY 1 -0.0142  0.0566 0.0632 0.8016 -0.014575  0.986
NUMBERPI 1 0.1218 0.1128 1.1660 0.2802 0.066364  1.130
MALE1 1 0.1553 0.3442 0.2036 0.6518 0.031909  1.168
WEAPON 1 -20.7897  377.0 0.0030 0.9560 -2.997939  0.000
Q401CON 1 -0.1375 0.2853 0.2322 0.6299 -0.033537  0.872
COMMAND 1 -0.4380 0.3128 1.9611 0.1614 -0.114745  0.645
PHYSICAL 1 -3.6019 0.3305 118.7700 0.0001 -0.823132  0.027
IMPAIR 1 -0.6349  0.2392 7.043% 0.0080 -0.164390  0.530
LOCATEZ 1 -0.2023 0.2630 0.5917 0.4418  -0.053637  0.817
FAMILY 1 0.1410 0.3074 0.2105 0.6464 0.030656  1.151
YOUNG 1 -0.2579 0.3723 0.4798 0.4885 -0.043433  0.773
MALES 1 0.4397 0.2946 2.2279 0.1355 . 0.106597  1.852
WPMS 1 -0.1932  0.2701 0.5116 0.4745 -0.050257  0.824
MPUS 1 -0.0698 0.5750 0.0147 0.9034 -0.008951  0.933
MPMS 1 0.0660 0.3999 0.0273 0.8688 0.010530  1.068
KNOWN 1 0.0706 0.3375 0.0438 0.8342 0.013101 1.073
Q22NUMYR 1 -0.0163 0.0213 0.6282 0.4280 -0.049519  0.983

WARNING: The validity of the model fit is questionable.
Association of Predicted Probabilities and Observed Responses

Concordant = 95.3% Somers® D = 0.910
Discordant = 4.3% Gamma =(.915

, Tied . o= 051 Tau-a - =0.224"
.. .1 (309396 pairs) e - =0.985
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Model 4: Logistic Regression of Suspect Compliance, Including Separate Police Voice Levels

“The SAS System
The LOGISTIC Procedure

Data Set: WORK.FRAMEL
Response Variable: COMPLY1
Response Levels: 2

Number of Observations: 1585
Link Function: Logit

Response Profile
Ordered
Value COMPLY1 Count

1 1 1239
2 0 346

Model Fitting Information and Testing Global Null Hypothesis BETA=0

o Intercept
Intercept and
Criterion Only Covariates Chi-Square for Covariates
AIC 1665.437 1240.363 .
sc 1670.805 1353.098 .
-2 LG L 1663.437 1198.363 465.074 with 20 DF (p=0.0001)
Score . . 494.009 with 20 DF (p=0.0001)

Analysis of Maximum Likelihood Estimates

parameter Standard wald Pr > Standardized Odds
variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio
INTERCPT 1 1.7088 0.4213 16.4519 0.0001 . .
-0.1901 0.0901 4.4486 0.0349 -0.091166 0.827

ARREST 1
AUDIENC] 1 0.0285 0.0403 0.4986 0.4801 0.029161  1.029
NUMBERPT 1 0.0299 0.0742 0.1620 0.6873 0.016262  1.030
MALE1 1 0.5182 0.2036 6.4793 0.0109 0.106471  1.679
WEAPON 1 0.5860 0.2765 4,4898 0.0341 0.084499  1.797
Q401CON 1 0.9099 0.1777  26.2291 0.0001 0.221957  2.484
Q401COM 1 -0.4644 0.1793 6.7083 0.0096  -0.120546  0.629
Q401VBL 1 -0.7827 0.4100 3.6440 0.0563  -0.064315  0.457
Q401SHT 1 -0.7162  0.5030 2.0274 0.1545  -0.048236  0.489
PHYSICAL 1 -2.2084 0.1652 178.6331 0.0001 -0.504672  0.110
IMPAIR 1 -0.5100 0.1545  10.8957 0.0010  -0.132054  0.601
LOCATEZ 1 -0.0403 0.1681 0.0575 0.8104  -0.010694  0.960
FAMILY 1 -0.0803 0.2008 0.1600 0.6892  -0.017463  0.923
YOUNG 1 -0.0279 0.2434 0.0131 0.9087 -0.004699  0.972
MALES 1 0.2598 0.1818 2.0422 0.1530 0.062985  1.297
WPMS 1 -0.3128 0.1710 3.3466 0.0673  -0.081383 0.731
MPWS 1 -0.3286 0.3224 1.0386 0.3081 -0.042155 0.720
MPMS 1 0.1345 0.2704 0.2475 0.6189 0.021451  1.144
KNOWN 1 -0.3462  0.2043 2.8720 0.0901 -0.064202  0.707
Q22NUMYR 1 0.0103 0.0147 0.4931 0.4825 0.030243  1.010
Association of Predicted Probabilities and Observed Responses

Concordant = 84.4% Somers' D = 0,690

Discordant = 15.3% Gamma = 0.692

Tied - 0.3 Tau-a = (.236

(428694 pairs) c = 0.845
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Model 5: Logistic Regression of Suspect Compliance, Using Number of Police
and Size of Audience at the Completion of Arrest Instead of at Initiation

The SAS System
The LOGISTIC Procedure

Data Set: WORK.FRAME]1 ~
Response Variable: COMPLY1
Response Levels: 2

Number of Observations: 1585
Link Function: Logit

Response Profile
Ordered
Yalue COMPLY1 Count

1 1 1235
2 0 346

Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
. Intercept and
Criterion Only Covariates Chi-Square for Covariates
AIC 1665.437 1242 .511
SC 1670.805 1344 .509 .
-2 L0G L 1663.437 1204 .511 458.926 with 18 DF (p=0.0001)
Score . 487.520 with 18 DF (p=0.0001)
Analysis of Maximum Likelihood Estimates
Parameter Standard Wald Pr > Standardized Odds.
Variable DF Estimate Error Chi-Square Chi-Square Estimate " Ratio

INTERCPT 1 1.8680 0.4213 19.6565 0.0001

ARREST 1 -0.1704 0.0897 3.6086 0.0575 -0.081726  0.843
AUDIENC2 1 0.00799 0.0408 0.0384 0.8446 0.007905  1.008
NUMBERPO 1 -0.0426 0.0703 0.3668 0.5448 -0.024973 0.958
MALE1 1 0.5168 0.2029 6.4859 0.0109 0.106186  1.677
WEAPON 1 0.5575 0.2728 4.1768 0.0410 0.080387 1.746
Q401CON 1 0.8871 0.1828  23.5608 0.0001 0.216402  2.428
COMMAND 1 -0.5102 0.1871 7.4392 0.0064 -0.133660  0.600
PHYSICAL 1 -2.2165 0.1644 181.6768 0.0001 -0.506535  0.109
IMPAIR 1 -0.4921 0.1539  10.2232 0.0014 -0.127412  0.611
LOCATE2 1 -0.0483 0.1656 0.0851 0.7706 -0.012806  0.953
FAMILY 1 -0.0678 0.2001 0.1149 0.7346 -0.014743  0.934
YOUNG ] -0.0118 0.2414 0.0024 0.9610 -0.001987  0.988
MALES 1 0.2577 0.1812 2.0225 0.1550 0.062477  1.294
WPMS 1 -0.3019 0.1701 3.1475 0.0760 -0.078538  0.739
MPWS 1 -0.3144 0.3226 0.9497 0.3298 -0.040340  0.730
MPMS 1 0.1399 0.2689 0.2706 0.6029 0.022310 1.150
KNOWN 1 -0.3550 0.2036 3.0387 0.0813 -0.065830  0.701
Q22NUMYR 1 0.0107 0.0146 0.5366 0.4639 0.031328 1.011
Association of Predicted Probabilities and Observed Responses

Concordant =~ 84.2% Somers' D = 0.687

Discordant = 15.5% Gamma = 0.690

Tied ... .= 0.32 Tau-a = 0.235

4269 pairs) ¢ 23

ort submitted to the U.S. Department of Justice. This report
epartment. Opinions or points of view expressed are those

of the author(s) and do not necessarily reflect the official position or policies of the U.S.
Department of Justice.

This document is a research re
has not been published by the B



Appendix E
SAS Programs*

Police Force Model 2: Regression of Police Force on the 41 Predictors and Suspect Force

option 1s=80 ps=63 nodate:

DATA framel:
INFILE 'c:\4 force\data\data.ixt' LRECL=8942.

INPUT
QID 1-4 ONUMBER 5-8 QIASSIGN 9-9
Q2CusT 10-10 Q3APP 11-11 Q401CON 12-12
0401C0M 13-13 Q401VBL 14-14 Q401SHT 15-15
Q402CON 16-16 Q402COM 17-17 Q402vBL 18-18
Q4025HT 19-19 Q4SCON 20-20 Q4sCoM 21-21

. Q4SVBL 22-22

Q5PASSIV 25-25
Q5CUFF 28-28
QB0INONE 31-31
QBOIHELI 34-34
Q602CAR 37-37
Q6SF00T 40-40
Q701SPD 43-43
Q701PRON 46-46
Q701B00Y 49-49
Q702NONE 71-71
Q702STND 74-74
Q702LEG 77-77
Q702SPEC § 80-99
Q801PUSH 102-102
Q801BITE 105-105
Q8010TH 108-108
Q802GRAB 130-130
Q8OZWRST 133-133
Q802CARO 136-136
08SCoMP 158-158
Q8SHIT 161-161
Q8SPRES 164-164
QB8SSPEC $ 167-186
Q901S1DE 189-189
Q901CHEM 192-192
Q901D0G 195-195
Q902STRT 217-217
Q902FLA 220-220
Q902RIFL 223-223
Q9020TH 226-226
Q9SSTICK 248-248
Q9SMARTS 251-251
Q9SRIFL 254-254
Q9SOTHER 257-257
Q100LEXP 279-279
Q1001HAN 282-282
Q1001MOT 285-285

Q1001SPE § 288-307

.Q100281D 310-310

Q1002CHE 313-313 . -

Q1002006 316-316

. Q10020TH 317-317

Q4SSHT 23-23
QSEVADE 26-26
Q5PLACE 29-29
Q601F00T 32-32
QB602ZNONE 35-35
Q602HELT 38-38
Q6SCAR 41-41
Q701KNL 44-44
Q701HOBB 47-47
Q7010TH 50-50 -
Q702sPD 72-72
Q702PRON 75-75
Q702BODY 78-78
Q801COMP 100-100
Q8OIHIT 103-103
QB8O1PRES 106-106

Q801SPEC $ 109-128

Q802PUSH 131-131
QBOZBITE 134-134
Q80207TH 137-137
Q8SGRAB 159-159
Q8SWRST 162-162
Q8SCARO 165-165
Q901STRT 187-187
Q901FLA 190-190
QS01RIFL 193-193
09010TH 196-196
Q902EXP 218-218
Q902ZHAND 221-221
Q902ZMOTR - 224-224

(Q902SPEC $ 227-246

QISKNIFE 243-249
QYSHAND 252-252

Q9SMOTOR 255-255
Q9SSPEC § 258-277

- Q1001SID 280-280

Q1001CHE 283-283
Q1001D0G 286-286
Q1002STR 308-308
Q1002FLA 311-311
Q1002RIF 314-314

Q5COMPLY 24-24
Q5IMPEDE 27-27
Q5ASSLT 30-30
Q601CAR 33-33
(602F00T 36-36
Q6SNONE 39-39
Q701NONE 42-42
Q701STND 45-45
Q701LEG 48-48
Q701SPEC $ 51-70
Q702KNL 73-73
Q702HOBB 76-76
Q7020TH 79-79
Q801GRAB 101-101
Q801WRST 104-104
(801CARO 107-107
Q802CoMP 129-129
QBOZHIT 132-132
Q80ZPRES 135-135
QBOZ2SPEC $ 138-157
Q8SPUSH 160-160
Q8SBITE 163-163
Q8S0TH 166-166
Q901EXP 188-188
QS01HAND 191-191
Q901MOTR 194-194
Q901SPEC $ 197-216
Q902SIDE 219-219
Q902CHEM 222-222
Q902D0G 225-225
(Q9SNONE 247-247
QISHITEM 250-250
(Q9SCHEM 253-253
Q9SDOG 256-256
Q1001STR 278-278
Q1001FLA 281-281
Q1001RIF 284-284
Q10010TH 287-287
Q1002EXP 309-309
Q1002HAN 312-312
Q1002M0T 315-315
Q1002SPE $ 318-337
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Q10SNONE 338-338
QI0SITEM 341-341
Q1OSCHEM 344-344
Q10SDOG 347-347

Q11INEFF 369-369
Q1201NON 430-430
Q1201CUT 433-433
Q12011IRR 436-436
Q1202NON 458-458
Q1202CUT 461-461
Q1202IRR 464-464
(Q12SNONE 486-486
012SCUT 489-489

Q10SSTIK 339-339
Q10SMART 342-342
QIOSRIF 345-345

Q10SOTH 348-348

Ql1WHAT $ 370-389
Q1201PA] 431-431

Q1201CON 434-434
Q12010TH 437-437
Q1202PAI 459-459
0Q1202CON 462-462
Q12020TH 465-465
Q12SPAIN 487-487
Q125CONC 490-490

QIOSKNIF 340-340
QIOSHAND 343-343
Q10SMOTR 346-346
Q10SSPEC $ 349-368
Q11WHY § 390-429
Q1201BRU 432-432
Q1201BRO 435-435
Q1201SPE § 438-457
Q1202BRU 460-460
(Q1202BRO 463-463

Q1202SPE § 466-485

Q12SBRUI 488-488
Q12SBROK 491-491

Q125SPEC § 494-513
Q1302MED 535-535
Q13SSPEC $ 557-576

Q12S0TH 493-493
Q1301SPE § 515-534
Q13SMED 556-556

Q12SIRR 492-492
Q1301MED 514-514
Q1302SPE § 536-555

QL4CALL] 577-580
Q14B00K 584-584
QL9IN $ 588-607
Q20NONTH 629-629
Q21VISIB 632-633
Q22NUMMO 639-640
Q23T1YR 663-664
Q2373 § 687-706
QZ50FFIN 712-713
Q255USCO 718-719
Q26SATT 727-728
Q2IVUNK 732-732
Q27VEMLY 735-735
Q2785TRG 738-738
Q2BSRACE 741-741
Q2801SEX 744-744
Q29NONE 747-747
Q29ASSLT 750-750
Q30SGANG 753-753
Q310THER 756-756
Q32WRNT1 761-762
LOCATION 766-767
INSIDE2 770-770
LENGTHPD 774-774
WHITES 777-777
WHITEL 780-780
WHITEZ 783-783
RACEMIX 786-786
HISPP 789-789
HEIGHT1 792-792
WEIGHT1 795-795
AGE2 798-798
SUSKNOW 801-801
IMPAIRED B04-804
COVER 807-807
DOMESTIC 810-810
VIOLENTZ 814-814
VICE 817-817
WEEKEND 820-820
FAMILY 823-823
BYFAMILY 826-826
LOCCRIME 829-829
GANG 832-832
OTHERS 835-835
 WPHS 838-838

- WPOS' 839-839.

Q14VIEW 581-581
QI7SHIFT 585-585
Q190UT § 608-627
Q20CRIM 630-630
Q22MUMAR 634-636
QZ3ACDMY 641-642
Q2312 § 665-684
Q23T3YR 707-708
Q250FFCO 714-715
Q25BYIN 720-723
Q26BYATT 729-730
Q27VSTRG 733-733
Q27BNONE 736-736
QZ7BFRND 739-739
Q2BSSEX 742-742
(2802RAC 745-745
Q29COMP 748-748
QZ9WPNS 751-751
Q310RUGS 754-754
Q32POC 757-758
FILE 763-763
INSIDE 768-768
KNOWLOC 771-771
RELVICT 775-775
BLACKS 778-778
BLACK] 781-781
BLACK2 784-784
WHITEP 787-787
SAMERACE 790-790
HEIGHT2 793-793
WEIGHT2 796-796
AGES 799-799
KNOWEAPN 802-802
DRUGS 805-805
PATROL B08-B08
CHARGE 811-812
PROPERTY 815-815
DISPATCH 818-818
ENDNIGHT 821-821
BYATTIT 824-824
DEMEANOR 827-827
LOCKNOW 830-830
FEMALES 833-833
WPWS B36-836

WITNESS - B63-863

CHANGESN 868:869
'MALEP 873-873
-RACEDIF 876-876

- MALE1 874-874
- AGEDIF.877-878

Q14CHRG) 582-583
Q19LOCN 586-587
QZ0NONE 628-628
Q20HAZRD 631-631
Q22NUMYR 637-638
Q2371 $ 643-662
Q23T2YR 685-686
Q24INJ 709-711
Q25SUSIN 716-717
Q25BYCO 724-726
Q27VNONE 731-731
Q27VFRND 734-734
Q27BUNK 737-737
Q27BFMLY 740-740
Q2801RAC 743-743
Q2802SEX 746-746
Q29REST 749-749
Q29RECRD 752-752
Q31ALCO 755-755
Q32vPC 759-760
BATCH 764-765
HOUSE 769-769
LENGTH 772-773
RELBYST 776-776
HISPS 779-779
HISP1 782-782
HISP2 785-785
BLACKP 788-788
HEIGHTS 791-791
WEIGHTS 794-794
AGE1 797-797
SEXMIX 800-800
KNOWRECD 803-803
ALCOHOL 806-806
CUSTODY 809-809
VIOLENT 813-813
TRAFFIC B16-816
NIGHT B19-819
SHIFT 822-822
BYANTAG 825-825
LOCHAZRD 828-828
PROBSUSP 831-831
OTHER1 834-834
WPBS 837-837

. BPWS 840-840
- BPOS. 843-843

HPHS -846-84

"OPBS849-84

RACEUNK 852-852 -

- POLINIT2 B55-855
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WEIGHDIF 879-880
BOTHMALE 884-884
RESPONSE 887 -887
MOVEN 890-890
RESTRAI 894-894
TACTICN 899-899
WEAPONN 903-904
WEAPONUN 908-908
SWEAPPN 912-912
SWEAPUN 917-917
INJURYN 920-520
MEDICAL 923-923
INJCAT 926-926
PHYSICAL 929-929
CHEMICAL 932-932
VEHICLE 935-935
LEVELS 938-938

HEIGHDIF 881-882
VOICE 885-885
RESPONDN 888-888
SMOVE 891-891
TACTIC 895-896
STACTICN 900-200

WEAPONU 905-905

WEAPON 909-209
SWEAPONU 913-914
SWEAPTN 918-918
SINJURY 921-621
SMEDICAL 924-924
SMEDCAT 927-927
PHYSSUS 930-930
CANINE 933-933
FIREARM 936-936
MAXFORCE 939-940

SEXDIF 883-883
SVOICE .886-886
MOVE 889-889
RESTRAIN 892-893
STACTIC 897-898
WEAPONP 901-902
WEAPONT 506-907
SWEAPONP 910-911
SWEAPONT 915-916
INJURY 919-919
SINJURYN 922-922
SINJCAT 925-925
MEDCAT 928-928
BATON 931-931
FLASHLIT 934-934
CONTINUE 937-937
SMXFORCE 941-942 .

IF QNUMBER=9999 THEN QNUMBER=.:

IF Q2CUST=9 THEN QZCUST=.:
IF Q3APP=8 THEN Q3APP=.;

IF Q401COM=9 THEN Q401COM=.:
IF Q401SHT=9 THEN Q401SHT=.:
IF Q402COM=9 THEN Q402C0M=.:
IF Q402SHT=9 THEN Q402SHT=.:
IF Q4SCOM=9 THEN Q4SCOM=.:
IF Q4SSHT=9 THEN Q4SSHT=.:

IF Q5PASSIV=9 THEN QSPASSIV=.:
[F QSIMPEDE=9 THEN QSIMPEDE=.:

IF QSPLACE=9 THEN QSPLACE=.:

IF Q601NONE=9 THEN Q601NONE=.;

IF Q601CAR=9 THEN Q601CAR=-.:

IF Q602NONE=9 THEN Q6QZNONE=. :

IF Q602CAR=9 THEN Q602CAR=.:
IF Q6SNONE=9 THEN Q6SNONE=. :
IF Q6SCAR=9 THEN Q6SCAR=.:

IF Q701SPD=9 THEN Q701SPD=.:

IF Q701STND=9 THEN Q701STND=.:
IF Q701H0BB=9 THEN Q701HOBB=.:
IF Q701B0DY=9 THEN Q701BODY=.:
IF Q702NONE=9 THEN Q702ZNONE=.:

IF Q702KNL=9 THEN Q702KNL=.:

IF Q702PRON=9 THEN Q702PRON=.:

IF Q702LEG=9 THEN Q702LEG=.:
IF Q7020TH=9 THEN Q7020TH=.:

IF QBO1GRAB=9 THEN QBO1GRAB=.:

IF QBOIHIT=9 THEN Q80IHIT=.:

IF QBOI1BITE=9 THEN QBO1BITE=.:
IF Q801CARO=9 THEN QB01CARD=.:
IF QBO2COMP=9 THEN Q802COMP=.;
IF Q802PUSH=9 THEN QBOZPUSH=.;
IF Q802WRST=9 THEN QBOZWRST=.:
IF QBO2PRES=9 THEN Q802PRES=.:

IF Q8020TH=9 THEN QBO20TH=.:
IF Q8SGRAB=9 THEN QBSGRAB=.:
IF Q8SHIT=9 THEN Q8SHIT=-.:
IF QBSBITE=9 THEN Q8SBITE=.:
IF Q8SCARO=9 THEN Q8SCARO~.;

IF QYOISTRT=9 THEN Q9OISTRT=.:
IF Q901SIDE=9 THEN Q9OLSIDE=.: -

IF Q1ASSIGN=9 THEN QIASSIGN=.:
IF Q3APP=9 THEN Q3APP=.:

IF Q401CON=9 THEN Q401CON=~.
IF Q401VBL=9 THEN Q401VBL=.:
IF Q402CON=9 THEN Q402CON=.:
IF Q402VBL=9 THEN Q402VBL=.:
IF Q4SCON=9 THEN Q4SCON=.:
IF Q4SVBL=9 THEN Q4SVBL=.:
IF Q5COMPLY=9 THEN QS5COMPLY=.:
IF QSEVADE=9 THEN QSEVADE=.:
IF Q5CUFF=9 THEN Q5CUFF=. ;
IF Q5ASSLT=9 THEN QSASSLT=.:
IF Q601F00T=9 THEN Q601FOQT=.:
1F Q601HELI=9 THEN Q6O1HELI=.:
1F Q602F00T=9 THEN Q602FO0T=.:
IF Q60ZHELI=S THEN QBOZHELI=.:
1F Q6SFOOT=9 THEN Q6SFOOT=-.:
IF Q701NONE=S THEN Q701NONE=.:
IF G701KNL=9 THEN Q701KNL=.:
IF Q701PRON=9 THEN Q701PRON=.:
IF Q701LEG=9 THEN Q701LEG~-.:
IF Q7010TH=9 THEN Q7010TH=.:
IF Q7025PD=9 THEN Q702SPD-.:
1F Q702STND=9 THEN Q702STND=.:
IF Q702HOBB=9 THEN Q702HOBB=.;
IF Q702B0DY=9 THEN Q70280DY=.:
IF Q801COMP=9 THEN Q8O1COMP=.:
IF Q801PUSH=9 THEN QBO1PUSH=.:
IF QBO1WRST=9 THEN (BOIWRST=.:
IF Q801PRES=9 THEN QBOIPRES=.:
IF Q8010TH=9 THEN QBO10TH=.:
IF QB802GRAB=9 THEN QB802GRAB=.:
IF Q802HIT=9 THEN QBOZHIT~.:
IF Q802BITE=9 THEN Q802BITE=.:
IF QB02CARO=9 THEN (QBO2CARD=.:
IF Q8SCOMP=9 THEN Q8SCOMP=. ;
IF Q8SPUSH=9 THEN Q8SPUSH=.:
IF Q8SWRST=9 THEN QBSWRST=.:
IF Q8SPRES=3 THEN Q8SPRES=.:
IF Q8SOTH=9 THEN Q8SOTH=.:
IF Q901EXP=9 THEN QID1EXP~.:
IF QS01FLA=9 THEN Q9D1FLA=.:
IF Q901CHEM=9 THEN QY01CHEM=.:
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IF QOSMOTOR=9 THEN Q9SMOTOR=-.:
IF Q9SOTHER=9 THEN Q9SOTHER=.:
IF Q1001EXP=9 THEN Q1001EXP=.:
IF Q1001FLA=9 THEN Q1001FLA=._;
IF Q1001CHE=9 THEN Q1001CHE=.:
IF Q1001MOT=9 THEN Q1001MOT=.:
IF Q10010TH=9 THEN Q10010TH=.:;
IF QL002EXP=9 THEN Q1002EXP=.:
IF Q1002FLA=9 THEN Ql002FLA=.:
IF Q1002CHE=9 THEN Q1002CHE=.:
IF Q1002M0T=9 THEN Q1002MOT=.:
IF Q10020TH=9 THEN Q10020TH=.:
IF Q10SSTIK=9 THEN Q10SSTIK=.;
IF QIOSITEM=9 THEN QlOSITEM=.:
IF Q10SHAND=9 THEN Q10SHAND=.:

IF Q1OSRIF=9 THEN Q10SRIF=.:
IF Q10SDOG=9 THEN Q10SDOG=.:

IF QI1INEFF=9 THEN Q11INEFF=.:
IF Q1201PAI=9 THEN Q1201PAl=.:
IF Q1201CUT=9 THEN Q1201CUT=.;
IF Q1201BR0O=9 THEN Q1201BRO=.:
IF Q12010TH=9 THEN Q12010TH=.:
IF Q1202PAI=9 THEN Q1202PAI=.:
IF Q1202CUT=9 THEN Q1202CUT=.:
IF Q1202BR0O=9 THEN Q12028RO=.:
1F Q12020TH=9 THEN Q12020TH=.:
IF Q12SPAIN=9 THEN Q12SPAIN=_:

IF Q12SCUT=9 THEN Q12SCUT=.:

IF Q12SBROK=9 THEN Q12SBROK=.:

IF Q12S0TH=9 THEN Q1250TH=.:

IF Q1302MED~9 THEN Q1302MED-.:

IF Q14CALL1=9999 THEN QI14CALL1=.:
IF Q14CHRG1=99 THEN Q14CHRGl=.:
IF Q17SHIFT=9 THEN Q17SHIFT=.;

IF Q20NONE=9 THEN Q20NONE=. :
IF Q20CRIM=9 THEN QZ20CRIM=.:

IF Q21VISIB=99 THEN Q21VISIB=.:
IF Q22NUMYR=99 THEN Q22NUMYR=.:
IF Q23ACDMY=99 THEN Q23ACDMY=.;

IF Q23T2YR=99 THEN Q23T2YR=.:
IF Q24INJ=9 THEN Q24INJ=.:

IF Q250FFC0O=99 THEN Q250FFCO=.:
IF Q25SUSCO=99 THEN Q25SUSCO=.:
IF Q25BYCO=999 THEN Q25BYCO=.;
IF Q26BYATT=9 THEN Q26BYATT=.;

IF QZ7VUNK=9 THEN Q27VUNK=.;

IF Q27VFRND=9 THEN Q27VFRND=.:
IF Q27BNONE=9 THEN Q27BNONE=.;
IF Q27BSTRG=9 THEN Q27BSTRG=.:
IF Q27BFMLY=9 THEN Q27BFMLY=.:

IF Q28SSEX=9 THEN Q28SSEX=.:

IF 02801SEX=9 THEN Q2801SEX=.:
IF Q2802SEX=9 THEN Q2802SEX=.:

IF Q29COMP=9 THEN Q29COMP=.:

IF Q29ASSLT=9 THEN QZ9ASSLT=.:
IF QZ9RECRD=3 THEN Q29RECRD=.:
IF Q31DRUGS=9 THEN Q31DRUGS=.:
IF Q310THER=3 THEN Q310THER=.;

IF Q32VPC=99 THEN Q32VPC=.:
IF KNOWLOC=9 THEN KNOWLOC=.:

.. IF LENGTHPD=9 THEN LENGTHPD=.:
~IF. RELBYST=9 THEN'RELBYST=.

U IF. HEIGHTS=G THENHEIGHTS
- IF HEIGHT2=9-THEN: HEIGHT?:

" IF TRAIN-G THEN TRAIN=. : .-
_ IF NUMBERPO=9 THEN NUMBERPO=

Sy,

IF Q9SDOG=9 THEN Q9SDOG=.:

IF Q1001STR=9 THEN Q1001STR=.:
If Q1001SID=9 THEN Q1001S1D-.:
IF Q1001HAN=9 THEN Q1001HAN=.:
IF Q1001RIF=9 THEN Q1001RIF=.:
IF Q100100G=9 THEN Q1001D0G=.:
IF Q1002STR=9 THEN Q1002STR=.:
IF Q1002S1D=9 THEN Q1002SID=.:
IF Q1002HAN=9 THEN Q1002HAN=.:
IF Q1002RIF=9 THEN Q1002RIF=.:
IF Q100200G=9 THEN Q1002D0G=..
IF Q10SNONE=S THEN Q1OSNONE=.:
IF QIOSKNIF=9 THEN Q10SKNIF=.:
IF Q10SMART=9 THEN Q1O0SMART=.:
IF Q10SCHEM=9 THEN Q10SCHEM=.;
IF Q10SMOTR=G THEN Q10SMOTR=.:
IF Q10S0TH=9 THEN Q10SOTH=.:
IF Q120INON=9 THEN Q1201NON=.:
IF Q1201BRU=9 THEN Q1201BRU=.:
IF Q1201CON=3 THEN Q1201CON=.:
IF Q12011RR=9 THEN Q1201IRR=.:
IF Q1202NON=9 THEN Q1202NON=.:
IF Q12028BRU=9 THEN Q1202BRU=.:
IF Q1202CON=9 THEN Q1202CON=.:
IF Q1202IRR=9 THEN Q1202IRR=.;
IF Q12SNONE=9 THEN Q12SNONE=.:
IF Q12SBRUI=9 THEN Q12SBRUI=.:
IF Q12SCONC=9 THEN Q12SCONC=.:
IF Q12SIRR=9 THEN Q1ZSIRR=,:
IF Q1301MED~9 THEN Q1301MED=.:
IF Q13SMED~9 THEN Q13SMED=.:
IF Q14VIEW=9 THEN Ql4VIEW=.:
IF 014BOOK=9 THEN Q14BOOK=.:
IF Q19LOCN=99 THEN Q19LOCN=.:
IF Q20NONTH=9 THEN Q2ONONTH=.:
IF Q20HAZRD=9 THEN Q20HAZRD-.:
1F Q2ZNUMAR=999 THEN Q22NUMAR=-.:
IF Q2ZNUMMO=09 THEN Q22NUMMO=. ;
IF Q23T1YR=99 THEN Q23T1YR=.:
IF Q23T3YR=99 THEN Q23T3YR=.:
IF Q250FFIN=99 THEN QZ50FFIN=.:
IF Q25SUSIN=99 THEN Q25SUSIN=.:
IF Q25BYIN=999 THEN QZ5BYIN=-.:
IF Q265ATT=9 THEN Q26SATT=.:

IF Q27VNONE=9 THEN Q27VNONE=.:
IF Q27VSTRG=9 THEN Q27VSTRG=.:
IF Q27VFMLY=9 THEN Q27VFMLY=.:
IF Q27BUNK=9 THEN Q27BUNK=.:

IF Q27BFRND=9 THEN Q27BFRND=-.:
IF Q28SRACE=9 THEN Q28SRACE=-.:
IF Q2801RAC=9 THEN Q2801RAC=.:
IF Q28B02RAC=9 THEN Q280ZRAC=.;
IF Q29NONE=9 THEN Q29NONE=..

IF Q29REST=9 THEN Q29REST=.:

IF Q29WPNS=9 THEN Q29WPNS=.:

IF QB0SGANG=9 THEN Q30SGANG=.;
IF Q31ALCO=9 THEN Q31ALCO=.:

IF Q32P0C~99 THEN Q32POC~.:

IF LOCATION=99 THEN LOCATION=.;
IF LENGTH=99 THEN LENGTH=.:

- IF.RELVICT=9 THEN RELVICT=.:
iIF_RACEMIX-9 THEN, RACEMIX- :

F mERPI-b THEN NUMBERPi? I

FNUMBERSI=9. THEN NUMBERSI=.
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IF NUMBERSO=9 THEN NUMBERSC=.:
IF NUMBERBO=9 THEN NUMBERBO=.:
IF CHANGEBN=9 THEN CHANGEBN=.:

IF VISIBLE=99 THEN VISIBLE=.:
IF AGEDIF=9 THEN AGEDIF=-.:

IF HEIGHDIF=9 THEN HEIGHDIF=.:

IF VOICE=9 THEN VOICE=.:

IF RESPONSE=9 THEN RESPONSE=.;

IF SMOVE=3 THEN SMOVE=.:
IF TACTIC=99 THEN TACTIC=.:

IF SWEAPONP=99 THEN SWEAPONP=.:
IF SWEAPONT=99 THEN SWEAPONT=.:

IF SINJURY=9 THEN SINJURY=.:

IF NUMBERBI=O THEN NUMBERBI=.:
IF CHANGEPN=G THEN CHANGEPN=_:
IF CHANGESN=9 THEN CHANGESN=.:
IF ARRESTN=9 THEN ARRESTN=.:
IF WEIGHDIF=9 THEN WEIGHDIF=.:
IF SEXDIF=9 THEN SEXDIF=.:

1F SVOICE=9 THEN SVOICE=.;

IF MOVE=9 THEN MOVE~.:

IF RESTRAIN=99 THEN RESTRAIN=.;
IF STACTIC=99 THEN STACTIC=.:
IF SWEAPONU=99 THEN SWEAPONU=. :
IF INJURY=9 THEN INJURY=_:
1F MEDICAL=9 THEN MEDICAL=.:

IF SMEDICAL=9 THEN SMEDICAL=.:
/*Replace Missing Values with Variable Means*/

if numberpi=. then numberpi=1.9934426:

if changepn=. then changepn=.4422006;

if shift=. then shift=1.8963964;

if visible=. then visible=7,4958625;
o if agel=. then agel=3.6266846:

if heightl=. then heightl=4.1747238;

if weightl=. then weight1=3.7798785:

if lengthpd=. then lengthpd=2.8270073;

if g24inj=. then q24inj=1.5758645;

if arrestn=. then arrestn=2.8098160:

if train=. then train=1.5111111:

if ages=. then ages=3.4138158;

if hejghts=. then heights=3.4363636:

if weights=. then weights=2.846;

if agedif=. then agedif=-.0285146;

if heighdif=. then heighdif=_5984308:

if weighdif=. then weighdif=.7657222:

/* Model Z2: Physical on the 53 Predictors and Physsus. Logistic */

proc logistic data=framel descending:
model physical=

patrol custody numberpi polinit2 changepn cover dispatch weekend night endnight shift
violent2 property traffic vice domestic family susinit2 suscompZ witness byfamily byantag
house inside2 lochazrd loccrime visible
agel whitel heightl weightl maiel lengthpd q24inj arrestn train
ages blacks hisps heights weights males drugs alcoho! probsusp knowrecd gang
agedif wpbs wphs heighdif weighdif bothmale physsus: run;

/* Model 2: Physical on the 53 Predictors and physsus. Stepwise Logistic*/
proc logistic data=framel descending:
mode] physical= '

patrol custody numberpi polinit2 changepn cover dispatch weekend night endnight shift
violent2 property traffic vice domestic family susinit? suscompZ witness byfamily byantag
house inside2 lochazrd loccrime visible
agel whitel heightl weightl malel lengthpd q24inj arrestn train
ages blacks hisps heights weights males drugs alcohol probsusp knowrecd gang
agedif wpbs wphs heighdif weighdif bothmale physsus
/ selection=stepwise slentry=.05 slstay=.10: run;
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/* Model 2: Continue on the 53 Predictors and Levels.*/

proc reg data=framel:
model continue=
patral custody numberpi polinit2 changepn cover dispatch weekend night endnight shift
violent? property traffic vice domestic family susinit2 suscomp2? witness byfamily byantag
house inside? lochazrd loccrime visible
agel whitel heightl weightl malel lengthpd q24inj arrestn train
ages blacks hisps heights weights males drugs alcohol probsusp knowrecd gang
agedif wpbs wphs heighdif weighdif bothmale levels;
age: test agel. ages, agedif =0:
race: test whitel, blacks. hisps, wpbs, wphs =0:
sex: test malel. males, bothmaie =0:
height: test heightl, heights, heighdif =0;
weight: test weightl, weights. weighdif =0: run:

/* Model 2: Continue on the 53 Predictors and Levels. Stepwise */

proc reg data=framel:

model continue= :

patrol custody numberpi polinit2 changepn.cover dispatch weekend night endnight shift
" violent2 property traffic vice domestic family susinit2 suscompZ witness byfamily byantag

house inside2 lochazrd loccrime visible
agel whitel heightl weightl malel lengthpd q24inj arrestn train
ages blacks hisps heights weights males drugs alcohol probsusp knowrecd gang
agedif wpbs wphs heighdif weighdif bothmale levels
/ selection=stepwise slentry=.05 slstay=.1: run;

- /* Model 2: Maxforce on the 53 Predictors and Smxforce.*/

proc reg data=framel;
model maxforce=
patrol custody numberpi polinit2 changepn cover dispatch weekend night endnight shift
violentZ property traffic vice domestic family susinit2 suscomp2 witness byfamily byantag
house inside2 lochazrd loccrime visible
agel whitel heightl weightl malel lengthpd g24inj arrestn train
ages blacks hisps heights weights males drugs alcohol probsusp knowrecd gang
agedif wpbs wphs heighdif weighdif bothmale smxforce:
age: test agel. ages. agedif =0:
race: test whitel, blacks, hisps. wpbs, wphs =0:
sex: test malel, males. bothmale =0:
height: test heightl. heights. heighdif =0:
weight: test weightl. weights, weighdif =0; run:

/* Model 2: Maxforce on the 53 Predictors and Smxforce. Stepwise */

proc reg data=framel:
mode] maxforce=

patro! custody numberpi polinit2 changepn cover dispatch weekend night endnight shift
violent2 property traffic vice domestic family susinit2 suscomp2 witness byfamily byantag
house inside2 lochazrd loccrime visible
agel whitel heightl weightl malel lengthpd g24inj arrestn train
ages biacks hisps heights weights males drugs alcohol probsusp knowrecd gang
agedif wpbs wphs heighdif weighdif bothmale smxforce
/ selection=stepwise slentry=.05 slistay=.1; run;

This document is a research reBort submitted to the U.S. Department of Justice. This report

has not been published by the Department. Opinions or points of view expressed are those
of the author(s) and do not necessarily reflect the official position or policies of the U.S.
Department of Justice.



Police Force Model 4: Regression of Police Force on the 41 Predictors and
Predicted Suspect Force

/*Calculate Predicted Values of Suspect Continuum of Force: Level3d */
proc reg data=framel; .
model levels=
numberpi changepn cover violent2 property vice domestic witness
byantag malel lengthpd g24inj ages hisps drugs alcohol gang heighdif;
output out=framel p=ievels2: run:

/*Continue on the Predictor Subset and Levels2.*/
proc reg data=framel;
model continue=
numberpi changepn cover shift violent2 property traffic vice domestic witness
byantag house inside2 loccrime visible lengthpd q24inj drugs alcohol gang
agel ages agedif whitel blacks hisps wpbs wphs malel males bothmale
Tevels2:
age: test agel. ages. agedif =0:
race: test whitel., blacks, hisps. wpbs. wphs =0:
sex: test malel, males, bothmale =0: run;

/*Continue on the 53 Predictors and Levels2. Stepwise */
proc reg data=framel:
model continue=

patro} custody numberpi polinit2 changepn cover dispatch weekend night endnight shift
violent? property traffic vice domestic family susinit2 suscomp2 witness byfamily byantag
house inside2 lochazrd loccrime visible
agel whitel heightl weightl malel lengthpd g24inj arrestn train
ages blacks hisps heights weights males drugs alcohol probsusp knowrecd gang
agedif wpbs wphs heighdif weighdif bothmale levels2
/ selection=stepwise slentry=.05 slstay=.1: run;

/* Calculate Predicted Values of Suspect Maximum Force: Smx3 */
proc reg data=framel;
model smxforce=
numberpi changepn shift violent2 property vice domestic witness
byantag lengthpd q24inj ages hisps males drugs alcohol gang heighdif;
output out=framel p=smx2; run;

/* Maxforce on the Predictor Subset and Smx2 */
proc reg‘data=framel.
model maxforce=
" mumberpi changepn cover shift violent2 property traffic vice domestic witness
byantag house inside2 Joccrime visible lengthpd q24inj drugs alcohol gang
agel ages agedif whitel blacks hisps wpbs wphs malel males bothmale
smx2:
age: test agel. ages. agedif =0:
race: test whitel, blacks, hisps. wpbs. wphs =0;
sex: test malel, males, bothmale =0: run;

/* Maxforce on the 53 Predictors and Smx2. Stepwise */
proc reg data=framel:
model maxforce=
patrol custody numberpi polinit2 changepn cover dispatch weekend night endnight shift
violent2 property traffic vice domestic family susinit2 suscomp? witness byfamily byantag
house inside2 lochazrd loccrime visible
agel whitel heightl weightl malel lengthpd g24inj arrestn train
ages blacks hisps heights weights males drugs alcohol probsusp knowrecd gang
.. agedif wpbs wphs heighdif weighdif bothmale smx2
-/ selection=stepwise slentry=.05 sistay=.1; run;
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Suspect Force Model 2: Logistic Regression of Suspect Force on the 41 Predictors
and Police Force

/* Mode] 2: Physsus on the 53 Predictors and Physical. Logistic */
/*proc logistic data=framel descending;
model physsus=
patrol custody numberpi polinit2 changepn cover dispatch weekend night endnight shift
violent2 property traffic vice domestic family susinit2 suscomp2 witness byfamily byantag
house inside2 lochazrd loccrime visible
agel whitel heightl weightl malel lengthpd q24inj arrestn train
ages blacks hisps heights weights males drugs alcohol probsusp knowrecd gang
agedif wpbs wphs heighdif weighdif bothmale physical: run:*/
/* Mode} 2: Physsus on the 53 Predictors and Physical. Stepwise Logistic*/
/*proc logistic data=framel descending:
model physsus=
patrol custody numberpi polinit2 changepn cover dispatch weekend night endnight shift
violent2 property traffic vice domestic family susinit2 suscomp? witness byfamily byantag
house insideZ lochazrd loccrime visible
o agel whitel blackl hispl heightl weightl malel lengthpd q24inj arrestn train
ages whites blacks hisps heights weights males drugs alcohol probsusp knowrecd gang
agedif whitep blackp hispp wpws wpbs wphs heighdif weighdif bothmale physical
/ selection=stepwise slentry=.05 slistay=.1: run:*/
/* Model 2: Levels on the 53 Predictors and Continue.*/
/*proc reg data=framel:
model levels=
patrol custody numberpi polinit2 changepn cover dispatch weekend night endnight shift
violent2 property traffic vice domestic family susinit2 suscomp2 witness byfamily byantag
house inside2 lochazrd Toccrime visible
agel whitel heightl weightl malel lengthpd q24inj arrestn train
ages blacks hisps heights weights males drugs alcohol probsusp knowrecd gang
agedif wpbs wphs heighdif weighdif bothmale continue:
age: test agel. ages. agedif =0:
race: test whitel, blacks, hisps. wpbs. wphs =0:
Sex: test malel. males. bothmale =0;
height: test heightl, heights. heighdif =0;
weight: test weightl. weights., weighdif =0: run:*/
/* Mode) 2: Levels on the 53 Predictors and Continue. Stepwise */
/*proc reg data=framel;
model levels=
patrol custody numberpi polinit2 changepn cover dispatch weekend night endnight shift
violent2 property traffic vice domestic family susinit2 suscomp? witness byfamily byantag
house inside2 lochazrd loccrime visible
agel whitel blackl hispl heightl weightl malel lengthpd q24inj arrestn train
ages whites blacks hisps heights weights males drugs alcohol probsusp knowrecd gang
agedif whitep blackp hispp wpws wpbs wphs heighdif weighdif bothmale continue
/ selection=stepwise slentry=.05 slistay=.1; run:*/
/* Model 2: Smxforce on the 53 Predictors and Maxforce.*/
/*proc reg data=framel;
mode] smxforce=
patrol custody numberpi polinit2 changepn cover dispatch weekend night endnight shift
violent2 property traffic vice domestic family susinit2 suscomp2 witness byfamily byantag
house inside2 lochazrd loccrime visible
agel whitel heightl weightl malel lengthpd q24inj arrestn train
ages blacks hisps heights weights males drugs alcohol probsusp knowrecd gang
agedif wpbs wphs heighdif weighdif bothmale maxforce:
age: test agel. ages. agedif =0;
race: test whitel, blacks. hisps, wpbs wphs =0
sex: test malel, males. bothmale =0;.
he1ght test he1ght1- hEIthS~

endn1ght shift
:ft2 suscompz w1tness -byfamily byantag

::‘thouse 1ns1de2;lochazrdrloccr1me‘vxs1ble v
" -agel ‘whitel blackl hispl height1 weightl malel ]engthpd q24inj arrestn tra1n
- ages whites' blacks ‘hisps heights weights males drugs alcohol probsusp knowrecd gang

" agedif whitep blackp. hispp WpWS wpbs wphs heighdif wexghd1f bothmale maxforce
/ se1ectlon-stepwlse slentry- 05; slstay- 17 runi*

This document is a research reBort submitted to the U.S. Department of Justice. This report
has not been published by the Department. Opinions or points of view expressed are those
of the author(s) and do not necessarily reflect the official position or policies of the U.S.
Department of Justice.



Reconstruction of Richmond Compliance Study

if q5comply=1 then complyl=1:
it qScomply=, then complyl=0;
if physsus=0 then sforce=1:
if physsus=1 then sforce=0;
if g26satt=1 then comply2=1:
if qQ26satt=2 then comply2=0;
if q26satt=3 then comply2=0:
if comply2=. then comply2=1:
if glachrgl=1 then arrest=4;
if qldchrgl=2 then arrest=4:
if ql4chrgl=3 then arrest=4:
if qlachrgl=4 then arrest=4;
if qldchrgl=5 then arrest=4;
if qldchrgli=6 then arrest=4;
if qlachrgl=7 then arrest=2:
if gl4chrgi=8 then arrest=4;
— - if qlachrgl=9 then arrest=4;

if ql4chrgl=10 then arrest=4:
if ql4chrgl=11 then arrest=4;
if qldchrgl=12 then arrest=4:
if ql4chrgl=13 then arrest=4;
if ql4chrgl=14 - then arrest=4:
if ql4chrgl=15 then arrest=3;
if ql4chrgl=16 then arrest=2:
if qlachrgi=17 then arrest=2:
if ql4chrgli=18 then arrest=2:
if qldchrgi=19 then arrest=2;
if qldchrgl=20 then arrest=1;
if qldchrgl=2] then arrest=4;
if qldchrgi=22 then arrest=4;
if qlachrgl=23 then arrest=2:
if ql4chrgl=24 then arrest=2:
if ql4chrgl=25 then arrest=2:
if qldchrgl=26 then arrest=2;
if qldchrgl=27 then arrest=4:
if ql4chrgl=28 then arrest=2:
if ql4chrgl=29 then arrest=2;
if gql4chrgl=30 then arrest=4:
if qldchrgl=31 then arrest=2;
if qQldchrgl=32 then arrest=2;
if ql4chrgl=33 then arrest=2;
if qlichrgi=34 then arrest=4:
if ql4chrgl=35 then arrest=2:
if gldchrgl=3s then arrest=2;
if ql4chrgl=37 then arrest=2:
if ql4chrgl=38 then arrest=2:
if gl4chrgl=39 then arrest=2;
if qlachrgl=40 then arrest=2;
if ql4chrgl=41 then arrest=2;
if qlachrgl=42 then arrest=4;
if ql4chrgl=43 then arrest=2;
it qldchrgl=44 then arrests.;
if ql4chrgl=45 then arrest=.;
. 11.ql4chrgl=98 ~ then arrest=.:
1f qlachrgl=99 then arrest=.;
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» Qdolcon=.
if qdolcom=,
if gdolvbl=.
if qdolsht=.

then gdolcon=0;
then gdolcom=(;
then qdolvbi=0:
then gdolsht=0:

if qdolcom=1 or gdolvbl=1 or qéolsht=1 then command=1: else command=0:

if drugs=1 or alcohol=1

if location=l
if location=2
if location=3
if location=4
if location=5
if Jocation=b
if location=7
if location=8
if Yocation=9
if location=10
if location=11
if location=12
if location=13
if location=14
if location=15
if Yocation=16
if location=17
if location=.
if ages=1

if 2<=ages<=6
if ages=.

if q29none=.
if q29none=1

then Yocate2=0:
then locate2=0;
then locate2=1:
then locateZ=1:
then locate2=1;
then locate2=1:
then locate2=1:
then locate2=1:
then locatez=0:
then locate2=0;
then locate2=0:
then locate2=0;
then locate2=1.
then Tocate2=1:
then locate2=]:
then locatez=0:
then locate2=1:
then locate2=0:

then young=1:
then young=(:
then young=(:
then known=1:
then known=0:

then impair=1: else impair=0:

oy

if wpbs=1 or wphs=1 or wpos=1 then wpms=1: else wpms=0:

if bpws=1 or hpws=1 or opws=1 then mpws=1; else mpws=0:

if bpbs=1 or bphs=1 or bpos=1 or hpbs=1 or hphs=1 or hpos=1
or opbs=1 or ophs=1 or opos=1 then mpms=~1: else mpms=0:

/*replace missing values with variable means*/
then arrest=2.6755187;
then numberpi=1.9934426;
then numberpo=2.4257358;
then q22numyr=6.9529229:

if arrest=,

if numberpi=.
if numberpo=.
if q22numyr=.

/*Model 1: Regression of Suspect Compliance on the 19 Predictors*/
proc Yogistic data=framel descending;
model complyl=
arrest audiencl numberpi malel weapon gdolcon command physical impair
locateZ family young males wpms mpws mpms known q22numyr; run;

/*Model 2: Regression of Suspect Attitude on the 19 Predictors*/
proc logistic data=framel descending:
model comply2=
arrest audiencl numberpi malel weapon gdolcon command physical impair
locate2 family young males wpms mpws mpms known @2Znumyr: run;

/*Model 3: Regression of Suspect Use of Force on the 19 Predictors*/
proc logistic data=framel descending:
model sforce=
arrest audiencl numberpi malel weapon gdolcon command physical impair
locate? family young males wpms mpws mpms known qzznumyr run;

© Audience at: ‘the chplet1on of ‘Arrest
proc logistic data=framel descend1ng
mode) complyl= . : ’

.o arrest. audienc2 numberpo malel weapon'q4olcon command phys1ca1 1mpa1r-

loc ez f ily young males w nS .MpW
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