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PREFACE

In May 1978 the Police Division of the National Institute of Justice
(NIJ) awarded Public Systems Evaluation, Inc. (PSE) a two-year grant for
the purpose of analyzing and synthesizing the results of research in
police field services. In particular, the study was intended to identify
areas of missing knowledge and to facilitate the. development of a future

research agenda.

Organizing the field services research literature along functional
lines (i.e., patrol, investigation, support services, etc.), PSE's
research team identified a series of hypotheses whose origins are rooted
in the historical assumptions which have shaped field service operations.
It was from this hypothesis-based perspective that PSE reviewed a large
set of research products and selectively specified a subset for further
review, analysis, and synthesis.

Throughout, PSE attempted to be "fair" in its selection of research
products. Where significant and relevant research activities concluded
subsequent to the review stages of the project, every reasonable effort
was expended to acquire such products for inclusion--or, at least, mention.
In some cases PSE was unable to acquire the associated reports, but
these are inevitable "gaps" which characterize efforts to synthesize
broad bodies of written materials. It should be stated that PSE has
strictly construed the term "research." As a result, this report
disproportionately reflects the patrol discipline, which has been
characterized by more formal research--i.e., experimental or quas1-
experimental--activities.

Finally, the authors have attempted to be objective in their assess-
ment of the research products by stating carefully the criteria upon which
that assessment is founded. However, when strong criticism is justified--
for example, in the case of widely cited major studies with serious
methodological flaws--the authors have not refrained from expressing their
concerns. Their purpose throughout was to expand our future research
knowledge base, not to dwell on past individual efforts.
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I _INTRODUCTION

The operations of urban police departments have been observed with
interest for many years. Today this general interest in policing is
accompanied by a persistent questioning of the effectiveness of police
activities. Given the millions of dollars spent on police forces each
year, government officials, local administratofs, and citizens alike are
asking whether or not the police are worth the investmert that has been
made.

At the centér of concern with policing lies the traditional practice

of police patrol. This-activity has consumed a large fraction--perhaps

greater than 50 percent--of all financial, personnel, and fechno]ogica]
resources allocated to police departments over the past fifty years.
However, the effectiveness of police patrol in preventing and deterring
crime and in providing general public safety services has been difficult
to establish.

It should come as no surprise, then, that police patrol has become
the subject of numerous researchers. Since the 1967 Report of the Sci-
ence and T;chno]ogy Task Force of the President's Crime Commission (The 5
Institute for Defense Analyses, 1967), 1literally hundreds of reports, :
articles, and books have appeared focusing on the issues, merits, and g

practice of police patro]. The purpose of this particular report is to

synthesize the major findings of these researchers and to surface some

1-1



of the problems evident in patrol research as well as patrol practice.

This report is not the first attempt at summarizing what is known in
the field of police patrol. In particular, the following six reports
have all presented useful knowledge syntheses relative to their publica-
tion dates:*

(1) An Evaluation of Policy Related Research: Reviews and Critical

Discussions of Policy Related Reseafch in the Field of Po]iée

Protection (S. I. Gass and J. M. Dawson, 1974).

(2) National Evaluation Program (NEP) Phase I Summary Report:

Traditional Preventive Patro] (T. Schell, D. Overly, S. Schack,

and L. Stabile, 1976).
(3) NEP Phase I Summary Report: Neighborhood Team Policing

(W. Gay, H. Day, and J. Woodward, 1976).

(4) NEP Phase I Summary Report: Specialized Patrol Projects

(K. Webb, B. Sowder, A. Andrews, M. Burt, and E. Davis, 1977).
(5) Task Force Report: Science and Technology/A Report to the

President's Commission on Law Enforcement and Administration
of Justice (The Inst%tute for Defense Analyses, 1967).

(6) Police (National Advisory Commission on Criminal Justice
Standards and Goals, 1973). }

While not deriding the efforts which resulted in the above publica-
tions, suffice it to say that the report beﬁng 1ntroduced is different.
In this;report we have attempted to let research hypotheses (as opposed
to complete research studies) form our basic units of analysis. Such an

approach allows one to see how the body of completed patrol research

* A brief summary of each of these reports can be found in the Appendix.
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resbonds to the dominant issues and questions raised in the study of
police patrol. Thié‘aﬁproach is also useful in uniting previously dis-
connected literature in a coherent manner.

THe report is organized along the following lines. In Part II, we
begin with a discussion of the historical background of po]ice‘patroi
and note the simultaneous development of patrol strategies and patrol
research 16 recent years. In doing so, we provide the reader with a
brief initial tour of the patrol research literature. Part II concludes
with a normative discussion of the structure of patrol research efforts.
The model of research developed there provides a useful tool for use -in
assessing completed research studies. |

From our discussion of the goals of patrol and the development'of
patrol research in Pa;t II, we discern three major categories of research
questions. These categories--Preventive Patrol, Response Time, and
Alternative Organizational and Manpower Allocation Schemes--are comprised
of a number of reséarch hypotheses. A listing and discussion of these
hypotheses is provided in Part III. ,

Part IV contains the results of the major effort of this report:
our hypothesis-based.assessment of patrol research. For each research
question surfaced in Part IfI, we have attempted to determine both the
degree to which current research supports or refutes the central idea
being suggested and the credibility of each piece of reported evidence
pertaining to this central idea (whether the evidence is pro or coh).
Our method for assessing credibility is also discussed in Part IV.

The next two sections of the report address collective findings. 1In
Part V, synthesized methodological findings are presented. Much of this

section focuses on the methodological problems currently faced by patrol

1-3

TS TSRy U TR LT

PR
Ry

e

ae o Ty s o s g - x0T



research, and several reported findings of questionable research merit
are discussed. Part VI addresses synthesized substantive findings. The
areas of agreement and disagreement among studies with respect to speci-
fic research questions are summarized there.

In Part VII we present'our recommendations. Thése recommendations
address both methodological concerns with patrol research and specific
areas in which future research could be beneficial. The importance of
developing an overall research framework by which otherwise independent
studies may- be related is noted. |

Finally, many of the readers may find our appendices particularly
useful. The annotated study bibliography briefly describes each of the
studies we examined in conducting the study. The full bibliography,
which we believe to be quite comprehensive, lists many patrol-related
research studies which have been reQiewed but are not specifica11y

addressed in this report.

1-4 '



II HISTORICAL BACKGROUND

2.1 GENESIS OF THE PATROL FUNCTION

The Police, 1967, p. 3), the first attempts to organize a mobile patrol

The activities of police patrol have historically accounted for the
major portion of all police work. According to Manning:
The most visible activity of the police, that for which
they were conceived and by which they are best known,
is preventive patrol. (Manning, 1977, p. 19)
In this brief section, we will examine the historical development of tﬁe
police patrol function and identify the “stated purposes" of patroil.
Although the origins of policing may be traced as far back as the

"watch-and-war" system of the thirteenth century (President's Commission

on Law Enforcement and Administration of Justice, Task Force Report:

force occurred in Britain during the mid-1700s. That patrol became a
reality in eighteenth century England is not surprising given the high
level of street crime existing at that time. For example:

In 1776, the Lord Mayor of London was robbed at gun-

point, and within the decade two of England's great

nobles, the Duke of York and the Prince of Wales, were

mugged as they walked in the city during the day. ;

(Rubinstein, 1974, pp. 8-9) v

One of the first advocates of police patrol was Henry Fielding, a

London magistrate of the 1750s. Fielding argued that constables should "
be ". . . organized to patrol the streets rather than remain at their
watch boxes" (Rubinstein, 1974, p. 9). Viewing the people of his time as

in need of control, Fielding felt that a patrol oriented towards the

1-5



prevention of crime was warranted to supervise London. In this Tight,
he constructed a mounted patrol to protect the highways leading into the
city. Fielding created one of the world's first mobile patrol forces
with this action.

By the late 1700s the urban crime problem in Britain was staggering,
despite Fielding's initial efforts to institute police patrol. As Lee
claims:

. . there is no exaggeration in saying that, at the
dawn of the nineteenth century, England was passing
through an epoch of criminality darker than any other
in her annals . . . and the other lurid crimes which
belong to this age, surpass in enormity anything before
or since. . . . Such then was the desperate state of
the society at the dawn of the century. (Lee, 1977,
pp. 67-68) ‘

In 1798, Patrick Colquhoun (also a magistrate) established a patrol
force to guard the docks of the East India Company along the Thames River.
However, Colquhoun was interested in the application of the patrol concept

in general. In his 1796-1806 Treatise on the Police in the Metropolis,

Colquhoun wrote:

Police in this country may be considered as a new

setence; the properties of which consist . . . in

the prevention and detection of crimes; and in those

other functions which relate to the internal regula-

tions for the well ordering and comfort of civil

society. (In Manning, 1977, p. 73)
Thus, Colquhoun saw 1in the patrol force a means by which crimes could be
deterred before-the-fact; this view of policing was markedly different
from the "apprehension and punishment of criminals" model of policing
popular at the time.

Though Colquhoun's thoughts on policing were made explicit through

his writings, his thoughts were not permanently translated into action

until England's Home Secretary Robert Peel began a concerted effort to

1-6
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establish a fulltime police patrol force in the 1820s. Beginning with
a Timited one-year 24-man experimental patrol in 1822-23, Peel was able
to sell the notion of po]icé patrol to his‘peers and to the public at
large. With reference to Peel, Manning states:

He rationalized his proposal for the police in London
not on the basis of control of the masses but because
it would be cheap and efficient, helpful in reducing
the rising crime rate, a matter of progress (he ex-
pressed the opinion that the city had ‘outgrown' its
police institutions), and a matter of simplification and
centralization of function, as changes in enforcement
capacities were to be instituted in concert with reform
of the criminal law. His aim in the latter action . .
was to increase the deterrent capacity of the police
and to substitute more certain enforcement and preven-
tion for harsh penalities. (Manning, 1977, pp. 77-78)

In 1829, under Peel's patronage, England's Parliament péssed an
"Act for improving the Police in and near the Metropolis". With this
act, the existence and functions of police patrol became formal. Peel

stated:

It should be understood, at the outset, that the
principal object to be obtained is the Prevention of
Crime.

To this great end, every effort of the Police is to

be directed. The security of person and property,

the preservation of the public tranquility and all
other objects of a police establishment, would thus

be better effected than by the detection and punish-
ment of the offender after he has succeeded in commit-
ting the crime. . . . Officers and police constables
should endeavour to distinguish themselves by such
vigilance and activity as may render it extremely dif-
ficult for anyone to commit a crime within that portion
of the town under their charge. (In Chapman, 1972, p. 4)

Peel not only stated the aims of patrol, he aiso proposed a measure
for assessing patrol performance:

. . when in any division offenses are frequently
comm1tted there must be reason to suspect that the
police is not in that division properly conducted.
The absence of crime will be considered the best proof
for the complete efficiency of the police. (In Chapman,
1972, p. 4)

1-7
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Thus, it was well known after 1829 what the purposes of police
patrol were. Peel's formalization of the patrol function based upon his
own ideas as well as those of Fielding and Colquhoun survived unchallienged
almost until the present day. However, the strategies employed by che
police to achieve the goals of patrol have changed since Peel's time, sd
a brief history of patrol methods will now be presenfed.

The oldest patrol mode is foot patrol. It has already been mentioned
that Robert Peel's foot patrolmen (the "Bobbies") constituted the first
formal police department. Foot patrol as initially practiced was scheduled
along fixed routes in assigned territories called beats. Patroimen would
walk singly or in pairs, communicating with each other by blowing whistles
or pounding the streets with their batons in time of need. Since each
patrol officer had a schedule to maintain, patrol supervisors knew where
their officers were. Unfortunately, it was also possible for thieves and

other ruffians to learn the patrol routes; this allowed for the occurrence i

of "well-timed" crimes.

| Mounted patrol is probably as old a patrol mode as foot patrol; indeed,
Fielding's mounted highway patrol, although shortlived, was established well
before the end of the eighteenth century. However, mounted patrol was not
suitable for regular street patrol 1n‘the city, so most urban patrol forces
remained on foot.

From the 1830s onwards, many of the major innovations in police patrol
were teéhno]ogica] in nature. For example, the establishment of telegraph
call boxes in the 1850s and telephone call boxes in 1880 greatly improved
the communcations between patrol officers in the field and administrative
personnel in the station houses. The invention of the bicycle allowed

patrol officers to cover greater territory during their tours of duty.

1-8
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However, the invention of the automobile coupled with the development
of two-way radio systems in all likelihood had the greatest impact upon
police patrol. The first fully-motorized po]iCe force was fielded by
August Vollmer of the Berkeley, California, Police Department in the 1920s,
while two-way radios were successfully initiated into motorized police
patrol in 1929. In 1930, Vollmer declared:

. with the advent of the radio-equipped car a new
era has come. . . . Districts of many square miles

. are now covered by the roving patrol car,
fast, efficient, stealthy, having no regular beat to
patrol, just as liable to be within 60 feet as 3 miles
of the crook plying his trade--the very enigma of this
specialized fellow who is coming to realize now that a
few moments may bring them down about him 1ike a swarm
of bees--this lightning swift 'angel of death.' (In
Rubinstein, 1974, pp. 20-21)

Recently, a new wave of technological developments has served to
further advance the state of police patrol. Some American cities have
installed Computer-Aided Dispatch (CAD) systems; others are experimenting
with Automatic Vehicle Monitoring (AVM) systems. The potential usefu]hess
of these new technologies is only beginning to surface.

As mentioned earlier, the basic functions of police patrol have
remained unchanged over the last 150 years. For example, 0. W. Wilson and

R. C. McClaren in their book Police Administration state that:

The elimination of the actual opportunity, or the

belief in the opportunity, for successful misconduct

is the basic purpose of patrol. A thief's desire to

steal is not diminished by the presence of a patrol-

man, but the opportunity for successful theft is.

(Wilson and McClaren, 1972, p. 320)
In the final report of the President's Commission on Law Enforcement and
Administration of Justice (1967) the principal patrol function is said to
be deterrence: ". ... discouraging people who are inclined to commit

crimes from following their inclinations" (President's Commission on Law

1-9
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Enforcement and Administration of Justice, 1967, p. 95). Similar state-
ments méy be found in any current referénce stating the primary functions
of patrol.

While deterrence is seen as the basic goal, other functions such as
the apprehension of offenders, the recovery of stolen property, and the
provision of public services have been attributed to the patro] force.
Thesevstated purposes of patrol have given rise to several intuitive
patrol strategies. For example, if patrol does deter crime, then it seems
correct to reason that more patrol deters more crime; hence the argument
by some for high visibility saturation patrol. Or, if the apprehension
of criminals by the patrol force appears to vary inversely with response
time, then response time minimization is arguable as an appropriate'
strategy in light of the apprehension function of patrg]. '

For many years theories linking patrol stratégies to achievement of
batro] objectives have remained unchallenged. However, in recent years
some have begun to query the wisdom of conventional police patrol as a
means for achieving patrol objectives. It was this initial questioning
of police patrol's "sacred cows" which has led to the past decade of
patrol research. The evolution of patrol research .is the topic of our

next section.

2.2 EVOLUTION OF PATROL RESEARCH

Though the police have formally existed for over 150 years, independent

research in police patrol is a relatively recent phenomenon. Indeed, prior
to 1967 "research" in patrol was usually an in-house enterprise conducted
by police departments for their internal use. For the first half of this
century, research in patrol and "doing something new in patrol" were prac-

tically synonymous.

.
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It is important to realize that the police community and the academic
community held (and to some degree still hold) different views as to what

constitutes reéearch. The Webster's New Collegiate Dictionary (1974,

p. 984) provides the following definition of research:
. investigation or experimentation aimed at the

discovery and interpretation of facts, revision of

accepted theories or laws in the light of new facts,

or practical application of such new or revised

theories or laws.
Academics are primarily concerned with the first part of this definition,
i.e., the discovery of facts and the revision of theories. On the other
hand, police officials are most concerned with the practical application
of new knowledge. ®In the patrol area, this has often amounted to the
introduction of new organizational strategies or new technologies into
policing, and those responsible for the innovations have become respected
as police researchers.

Among the most .well known of these early researchers/innovators was
Berkeley's Chief of Police August Vollmer. His initial work involved
. the fielding of a complete bicycle patrol force and the installation of an
electronic alarm system in 1905-06. Vollmer's -force was also the first
to become completely motorized; this occurred during the 1920s.

Quite often, .observations accompanying the introduction of new
technologies into patrol constituted research. With respect to motorized
patrol, 0. W. Wilson, a former student of Vollmer, reported in 1929 that:

b

. . an effort has been mada to render adequate
patrol service to outlying business and residential
sections by increasing the strength of the mounted
[in automobiles!] patrol. On a basis of arrests
made for all thefts, the mounted officer is six times
as effective as a foot patrolman, and instead of

protecting two to four blocks, he covers an area of
over three square miles. (In Chapman, 1972, pp. 322-323)
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Thus, new}know1edge emerged as a byproduct of technological innovations
in policing. |

New hardware was not the only police research item in the first part
of this century; the police were also concerned with the efficiency of
their service. August Vollmer was particularly interested in efficient
procedures for the deployemnt of his officers, and in 1933 he stated how
such prbcedures could be derived:

If the assumption is made that patrol work-is important
and that the patrolmen should be distributed by areas
in proportion to the amount of work to be done, it
should be possible to state a universal hypothesis. This
hypothesis is that the normal expectation of police
duties on any beat can be indicated with a reasonable
degree of certainty because of the regularity in the
occurrence of crimes and of other police duties. The
further hypothesis is necessary that time units can be
discovered for the routine operations of patrol. If
the normal number of operations to be performed and the
average time required for each can be determined, the
amount of time required to cover a given territory can
then be calculated. In other words, it should be pos-
sible on this hypothesis to allocate patrol duty so
that no patrolman will have an impossible task to per-
form and all patrolmen will have definite minimum duty
requirements, (In Chapman, 1972, p. 317)

Similarly, 0. W. Wilson's development of hazard formulas provided the

police with a technique for allocating patrol units to beats. Wilson,
building on the earlier work of Vollmer, attempted to state explicitly the
relative amounts of time required for certain patrol activities compared
to others. The end result was a weighting formula which determined the
amount of "work" required in each beat; patrol units could then be
allocated in proportion to beat workioads.

With the exception of Vollmer, Wilson, aﬁd a few others, research of
any form was notably absent from most police departments. The majority
of American police officials accepted both the traditional functions and

strategies of patrol. Forfexample, the common argument that "more patrol

1-12

e e

i
N
&=
H
.

b
L
fes
i
C.
N

VY

v anei g A

e e W e N e L e e e



deters more crimes" assumed that police patrol does deter crime even
though such a relationship between police patrol and crime’deterrence
had never been shown to exist. |
In the 1960s urban America facéd violent times. The rising crime
rate led President Johnson to estabiish a Presidential Commission on

Law Enforcement and Administration of Justice in 1965. The Commission's

final report, The Challenge of Crime in a Free Society, appeared in 1967,
and a telltale research-related finding emerged:

The Commission found that T1ittle research is being
conducted into such matters as . . . possible

methods for improving the effectiveness of various
procedures of the police . . . the criminal justice
agencies should welcome the efforts of scholars and
other independent experts to understand their problems
and operations. These agencies cannot undertake
needed research on their own; they urgently need the
help of outsiders. (President's Commission on Law
Enforcement and Administration of Justice, 1967, p. X)

With respect to police patrol, the Commission's Science and Technology

Task Force presented a challenge to conventional thinking about patrol.
The usefulness of standard preventive patrol was directly questioned by the

Task Force:

Police on 'preventive patrol' cruise the streets to
look for crimes in pragress. Presumably, this act-
ivity prevents crime because it poses a threat of
detection and immediate apprehension. However,
there is little evidence on how much crime is thereby s
prevented or on how much would be prevented with
alternative patrol tactics. (The Institute for Defense
Analyses, 1967, p. 12) :

R

G v e e
- . g

The Task Force researchers estimated that the probability of detecting a

e

crime such as robbery via preventive patrol was so low that an individual
patrol officer could expect an opportunity to detect a robbery about

once every 14 years (The Institute for Defense Analyses, 1967).
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Another conventional patrol practice questioned by the Task
Force was the equal manning of patrol shifts in large police departments.
Such time-independent manpower allocation schemes do not reflect the time-
dependent nature of demands for police service, nor do they reflect
relative spatia] needé for patrol service (e.g., per capita level of crime
in different areas). The Task Force outlined some crude yet indicative
statistical procedures to deal with this problem.

Limited evidence presented suggested that apprehension probabilities
were inversely related to response time; hence, response time minimization
on calls for service was seen as a useful goal. prever, the Task Force
‘stated that the effects of response time on arrests need to be studied iq
more detail. ’

Other suggestions presented in the Task Force feport called for the
implementation of Automatic Vehicle Monitoring (AVM) systems and the
establishment of criteria for priority dispatching of patrol cars. Perhaps
the most important contribution of the Task Force Report was not its sub-
stantive queries into patrol operations but rather its seed effect on other
research. Some of the major patrol-related Task Force recommendations
were: :

(1) Undertake studies in large police depaffments;of crimes,

~arrests and operations; )

(2) Develop. computer-assisted command-and-control systems;

(3) Undertake experiments to improve statistical procedures

for manpower allocation. |
(The Instiiute for Defense Analyses, 1967, p. xiv)
Throughout the body of the Task Force report emphasis was placed on‘the

need for controlled experimentation. Many of the questions raised by the
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Task Force could not be conclusively answered due to lack of available
data. It was hoped that through experimentation'enough valid data could
be generated to answer these questions.

Other relevant Task Forces of the President's Commission on Law
Enforcement and Administration of Justice included the Task Force on Police
and the Task Force on the Assessment of Crime. Though the Police Task
Force did not concentrate on patrol operations as exténsive]y as the
Science and Technology Task Férce,.one key recommendation was that:

Police departments should commence experimentation
with a team policing concept that envisions these with
patrol and investigative duties combining under

unified command with flexibla assignments to deal

with the crime problems in a defined sector. (President's
Commission on Law Enforcement and Administration of
Justice, 1967, p.118)

The major contribution of the Task Force on the Assessment of Crime
was the finding that reported crime comprises only a fraction of all
crime, that fraction being as low as 35 percent. If the goal of the
patrol force 1is to deter crime, this finding suggests that the use of
reported crime rates to judge patrol activity is in itself inappropriate.
The use of victimization surveys to probe true levels of crime was
presented as a statistically more reliable but expensive alternative.

The final reports of the Commission and its Task’Forces marked the
beginning of a new wave of patrol-related research. Patrol operations,
though accepted by the police, became the subject of major inquiry. The
little patrol fesearch completed to this point was basically the product
inn-house‘p011ce department studies; the new era of research was to be

conaucted largely by independent consultants or academics with federal- or

state-level funding.
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Indeed, with increasing pressure to keep municipal spending down,
the concern over the ef%ect1Veness of costly patrol operations has resuTted
in numerous studies of traditional patrol and other alternatives to-crime
deterrence. Much of this research has taken the form of program evaluation,
where specific proposals in patrol are empirically tested in an experimental
or quasi-experimental setting. A smaller number of studies have concentrated
on operations research, where police patrol is characterized and analyzed
with the aid of mathematical models. It appears that the Commission's
suggestion to incorporate "outside" peuple into police research has been
implemented. |

When examining the évo]ution of research in any field, it is ihteresting
to observe the timing of relevant studies and the interrelationships between
studies that develop over time. For example, one may hypothesize a general
pattern for the timing of research into any specific issue as follows. |

Initially, a few pathbreaking "seed" studies of the issue will be

published. After a short time period, the interest generated by these studies

will lead to a growth of research in the area. Fina11y,xa small number of
definﬁtive studies,‘building on the results of past research, will effec-"
tively answer the original research questions and hence end thé;debate.
There are two pictures associated with this conjecture. First, one may
imagine a unimodal frequency curve of completed studies over time as shown
in Figure 1. Secondly, an S-shaped cumulative Frequency (or "0give") curve
S will re;ult from this theory of the timing of researth, as shown in Figure 2.
Now, patrol research is a relatively recent endeavor, as mentioned
earlier. In Figure 3 the publication dates for patrol-related studies
obtained from our bibliography have been used to construct a pair of

frequency curves for patrol research. From a rather humble start in 1967,
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Figure 1
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the "modal" or peak stage of patrol research appears to have been reached.
Though our observed frequencies for completed studies in 1978 and 1979
have tapered off, this is more likely due to our lack of knowledge of the
existence of such studies than to the true nonexistence of such studies.
.Thus, the state of patro1 research at present corresponds rough]y to the
Teft halves of Figures 1 and 2, indicating that research in police patrol
may be‘expected to continue, though perhaps at lesser intensity, for some
time to come. |

With respect to the interrelationships between pieces of research,
it should be possible to determine the degree to which certain studies
have influenced (or motivated). other studies. In our ideal model, we
expect studies to buila’on the knowledge gained from prior reséarch‘ In
the area of patrol this is not always the case.

As a specific example, consider Figure 4. Here we have attempted to
present the interrelationships (or 1iqkages) between‘representative
studies which have exgmined, among other topics, issues of police response
time. The arrows connecting’'studies indicate that the earlier study was

referenced (in a footnote or in the bibliography) by the later study.

Table I presents this same information in the form of a connectivity matrix.

It is particularly interesting to examine the row and column totals in

Table I. Two studies, the Science and Technology Task Force Report (The

Institute for Defense Ana]yses,v1967) and Urban Police Patrol Analysis
(Larson, ]9}2b), appear to_have been the most influential "seed" studies
in this area, at least in the sense that these two studies were referenced
more often than all of the others combined. A lesser seed study was the
Kansas City Preventive Patrol Experiment's analysis of response time

data (See Kelling, Pate, Dieckman, and Brown; 1974).

o o 1-19

B RN e o ot e comen reveanct

P

o

ERE Ea

Php e R ey Y e g e

7 ST T AT Y e S e
o T




Figure 4

Linkages Between Response Time Studies
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Table 1

Linkages Between Response Time Studies¥

Referencing Study

* See Table II for Study Identification Number References

1-21

1 2 3 45 6 7 8 9 101112131415 1617 18| Total

1{- 1T 100101110111 1000 10
2 - 11000000UO0UO0GO0O0O0GO0GO 00O 2
3 -11T1101110111001 11
4 - 000O0O0OTO0OGODOOOO0TDODO 0
5 -00071000O0O0O0O0O0OUO 1

6 - 100110001001 5
g 7 - 0000O0O0OOT1O0O0T1] 2
3 8 - 0000DO0O0T1O0O0TO0 1
e 9 - 0000O0TDO0O0O0 O 0
‘:10 - 0D 0100O0TD0 DO 1
ERRL - 0011000 2
212 - 000010 1
13 - 00000 0
14 LEGEND - 0000 0
15 1 = Column study referenced - 000 0

16 Row study - 01 1

17 0 = No reference - 0 0
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(1)

(2)
(3)
(4)

(5)
(6)

(7)
(8)

(9)

(10)

Table II
A Sample Family of Response Time Related Studies*

Institute for Defense Analyses, Task Force Report: Science and
Technology (A Report to the President's Commission on Law Enforcement
and Administration of Justice).

Larson, R. C., 0peratf0na1 Study of the Police Response System.

Larson, R. C., Urban Police Patrol Analysis.

Larson, R. C., "Improving the Effectiveness of the New York City
911 System." .

Lipsett, F. R. and Arnold, J. G., "Computer Simulation of Patrol
Operations of a Semi-Rural Police Force."

Kelling, G., Pate, T., Dieckman, D., and Brown, C., The Kansas City
Preventive Patrol Experiment: A Technical Report.

Larson, R. C., "What Happened to Patrol Operations in Kansas City?"

Tien, J. M. and Larson, R. C., et al., An Evaluation Report:
Worcester Crime Impact Program.

Brown, W. J., "Response Speeds and Response Times of Urban Police
Patrol Cars in Ottawa, Canada."

Larson, R. C., et al., Evaluation of an Implemented AVM System:

‘Phase I.

Pate, Tony, et al., Police Response Time: Its Determinants and
Effects. :

Clawson, C. and Chang, S., "Relationship of Response De]ays and
Arrest Rates."

Reiéhart, Otto, The Effect of Automatic Vehicle Location on Police
Patrol Efficiency.

Kansas City Police Department, Response Time Analysis.

Tien, Jd. M., et al., An Evaluation Report: Wilmington Split-Force
Patrol Program. ,

* For full citations, see bibliography.
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(16)

(17)
(18)

Table 11
(Page 2 of 2)

Boydstun, John, et aZl., Patrol Staffing in San Diego: One- or
Two-0fficer Units.

Tarr, Dianne, "Analysis of Response Delays and Arrest Rates."

Kaplan, E., "Evaluating the Effectiveness of One-Officer versus
Two-0fficer Patrol Units." '
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One‘wou1d expect that with the passage of time and the completion
of research projects the number of referenced studies per new study would
increase. This figure, given by the column totals in Table I, has begun
to increase, though it has remained fajrly stable over time. The
Wilmington Split-Force Experiment acknowledged a larger number of studies
than other research projects, though some of these 1inkages could be
related to issues other than response time. Given the low rate of past
referencing, it seemé that research in response time, 1like patrol research
in general, is far from being complete.

With the arrival of independent $cho1ars on the patrol scene has
come a change 1ﬁ the scope and methods of patrol research. The emphasis
has been changed from low-key, in-house analysis of po]%ce records data
to large-scale social experimentation in patrol. Though these experimental
studies have encountered certain methodological problems,* they have also
served to surface several issues in the patrol area.

‘Concrete examples of pgtro] experimentation serve to illustrate the
types of methods, hypotheses; and problems encountered in pétro] research.

Thus, in the following paragraphs, we briefly review eight selected studies

.which are representative of state-of-the-art patrol research. The intent

here is to familiarize the reader with some of the substantive hypotheses
which occur frequently in patrol research and the types of conclusions
reached by this research. While this quick review does not exhaust the
number ;f studies performed since 1967, the findings presented are indica-
tive of what has been learned from patrol research. A much more detailed

asseéssment of patrol research is presented in Part IV.

* The methodological problems with patrol research will be examined in
depth in Part V.
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The Crime Control Team Experiment (El11iott and Sardinb, 1971)

Beginning in July 1968, an experiment involving an organizational
restructuring of the police department was conducted for a one-year
period in Syracuse, New York. This project, a joint effort of General
Electric's Syracuse Electronics Laboratory and the Syracuse Police
Department, utilized various patrol strategies 'such as:

(1) The use of one-officer patrol cars;

(2) The use of time-dependent manpower allocation schemes; and » i

(3) The use of a mathematical model in an attempt to increase the L

detection probability of patrol. :

The Crime Control Team Experiment was evaluated, and the results of

the research included several interesting findings:

‘(1) The substitution of two one-officer units for one two-officer
unit was shown to increase the apprehension capability of the

patrol force.

(2) The use of systematic patrol procedures (as determined via thé
use of models and statistics) increased the~cr1me interception ;}
rate to about six times the pre~experimehta1 level,

(3) The new patrol strategies implemented were viewed favorably by
citizens of the Tocal community.

The purpose of this experiment was to demonstrate that an alternative

(namely, Team Policing) to the traditiona] organizational structure of the
police coufd be effectively used to combat crime. Although the Crime 51
Control Team Experiment was not able to show conclusively that the program
strategies reduced crime rates, it did demonsfrate that organizational P
structures other than those normally associated with traditional police

departments could effectively control crime in an urban area.
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The Kansas City Preventive Patrol Experiment (Kelling, Pate,

Dieckman, and Brown, 1974) ‘

The results of the Crime Control Team Experiment were available in
book form in 1971. While this book was generating interest among police
researchers and practitioners, the groundwork was being laid for the most
elaborate and we]l—kno&n police study to date. The intent of the Police
Foundation's Kansas City'Preventive Patrol Experiment was to determine
the effect of varying levels of routine preventive patrol on outcome
measures such as the crime rate and citizen satisfaction with the pblice.
Beginning in October 1972, 15 Kansas City police beats were divided into
three groups af five beats. Each group of five beats was to receive one
of the following three levels of patrol activity for a one-year period:

(1) Reactive Beats - no preventive patrol was to be performed

in these areas.

(2) Control Beats ~ preventive patro] was to be carried out as

usual.

(3) Proactive Beats - two to three times the normal level of

patrol was to be impiemented.

The general finding of this study was that variations in the level of
preventive patrol had no measurable effect on the relevant outcome
measures. Stated differently, the crime rates and levels of citizen sat-
isfactien found in reactive, control, and proactive beats were not
signifieant1y~different from each other‘at the end of the one-year experi-
mental period.

The implication of these results could be far-reaching. Indeed, if

it really is true that routine preventive patrol has little influence on

the incidence of crime (this was suggested by the Science and Technology
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Task Force Report discussed earlier), then perhaps the amount of resources
allocated to the patrol function should be seriously questioned. While
some tock the Kansas City results as an indication that patrol forces
could be vastly reduced in number without a concurrent degradation in -
service, other researchers questioned the experimental methodology and,
hence, the validity of the stated results (See Larson, 1976; Davis and
Knowles, 1975; Fienberg, Larntz, and Reiss, 1976; and Zimring, 1976).
While the emphasis of the Kansas City Preventive Patrol Experiment
was on the relationship between patrol and the crime rate, some positive
"side effects™ in the area of manpower allocation have emerged. For
example, R. C. Larson presents a case for "fluid patrol":
. . . if conditions warrant a change in the spatial

deployment of units within a confined region (say a

'precinct®, 'district', or 'division'), then if pro-

cedures are followed such as those used in Kansas

City, such redeployments can be made without suffer-

ing marked degradations in either actual or perceived

service in the depleted regions. (Larson, 1976, p. 291)

Without doubt, the Kansas City Preventive Patrol Experiment remains

one of the most significant pieces of patrol research performed to date.
While the experiment did not prove conclusively that preventive patrol
does not influence crime rates, the experimeht did demonstrate that the
relationships between patrol and crime may be much weaker than had been

assumed. Further investigation of the relationship between preventive

patrol and crime has been a major concern for subsequent research.

i

Police Response Time}, Its Determinahts‘and Effects (Pate, Ferrara,
Bowers, and Lorence, 1976)
The Kansas City Preventive Patrol Experiment generated large amounts

of data useful for the testing of hypotheses other than those central to

the relationship between patrol and crime. In particular, data on response
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time and related outcome measures such as arrest rates and citizen satis-

faction were collected. A detailed analysis of these data was released

by the Police Foundation in 1976, in a study entitled Police Response

Time: Its Determinants and Effects.

While the small samples involved in this study render its findings
somewhat weak, three separate surveys indicated that there was no relation-
ship between response time and arrest rates (contrary to the results of
the 1967 Science and Technology Task Force). Similarly, when examining
the impact of rapid police response on citizen satisfaction with‘the police,

researchers found that citizen satisfactien with response time remained at

"a (high) constant 1evg1 over a large range of response times, thus demon-

strating that citizen satisfaction apparently does not depend on rapid

~police response.

Instead, the researchérs found that citizen satisfaction with the
police depended upon the difference between observed and expected response
times, a difference that was preVious]y not given much thought. If the
police were able to respond more quickly.than expected, the citizen inQo]ved
was more likely to be satisfied than if the police responded more slowly

than expected.

Kansas City Response Time Analysis ' (Kansas City Police Deparfment,
o 1977) '
Another major study which examined the merits of rapid police response
was also undertaken in Kansas City when, in 1973, the Law Enforcement
Assistance Administration (LEAA) awarded a grant to the Kansas Cfty Police

Department. Published in 1977, the report Response Time Analysis examined

several hypotheses similar to those scrutinized by the Police Foundation's

response time study just discussed. With respect to arrests, response
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time Qas shown to be inversely related to apprehension probability, but
only marginai]y SO. A]so; surveys confirmed the earlier fesu]t that most
of the population was satisfied with response time regardless of the
actual response time involved, though the difference between observed and
expected response time was again shown to be a determinant of citizen
satisfaction with the police.

This study is important for another reason; it was one of the few
studies whjch attempted to determine the length of the delay associated
with citizens' reporting.of crimes to the pofice. This delay was shown
at times to be larger than typical response times‘(including dispatch
delays). Based on this finding and the results discussed earlier, the
researchefs concluded that the minimization of response time is ﬁot an
empfrical]y justifiable goal.

Unfortunately, some of the analysis upon which these conclusions
are based is demonstrably weak. In fact, several of fhe assertions made
by this study are open to question. In Part V wé will critically review

this study as an example of troubled methodology in patrol research.

The St. Louis AVM Experiment (Larson, Colton, and Larson, 1977;

" Larson and Simon, 1978)

While studies examining the effects of response time on various ouﬁ-
come variables were beiﬁg undertaken in Kansas City, other researchers
were “-.~using on the application of modern techho]ogy to police patrol
using response time as a performance measure. In July 1974, Public
Systems Evaluation, Inc. began an 18-month study of an Automatic Vehic]é
Monitoring (AVM) system in conjunction with the St. Louis Police Depart-

ment. The potential gain in efficiency achievable via AVM was expected
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to arise from the practice of closest car dispatching, a practice not
possible without exact car location information.

A somewhat surprising result of the initial 16-beat Phase I étudy
‘was the finding that the use of an AVM system did not reduce response |
time, despite the expected benefits of closest car dispatching. This
finding was confirmed in a citywide Phase II.effort involving all 135 beat
cars.

However, as in the Kansas City Preventive Patrol Experiment, a
positive "side effect" was noticed, again in the area of manpower alloca-
tion. It was suggested that appreciable improvements in patrol productivity
may be cbtainable by exercising the potential for improved supervision of
the patrol force using AVM. Such a supervisory capability could greatly
enhance the possibility of establishing.a "fluid patro]"'1ike that suggested
by Larson in his review of the Kansas City Preventive Patrol Experiment

presented earlier.

The Worcester Crime Impact Program (Tien, Larson, Gregh, Williamson,

Dunlap, and Simon, 1975)

Fluid patrol may be viewed as one alternative to traditionaT deploy-
ment and allocation schemes. A quite different alternative could entail
a change in the role played by police officers with respect to the call-
for-service response function. In particular, the use of civilians to
respond‘to noncrime calls for sérvice‘offers the opportunity for both a
departure from t%aditiona] patrol staffing andﬂan improvement in the |
productivity of the police. |

In March 1974, Public Systems Evaluation, Inc. undertook a six-month

after-the~fact evaluation of the Worcester Crime Impact Program, whose

1-30

T

A e e B oy e e 2 g2 fm e



main innovative feature was the use of some 41 Police Service Aides.
This study demonstrated that for many police calls, a trained civilian
can handle the work required at a lower cost without compromising the
quality of service provided. In fact, the number of calls handled by a
civilian can approach the number of calls handled by a uniformed bo]ice
officer. |

As part of the evaluation effort, researcheks were interested in
whether of not the response times of Police Service Aides were acceptable
to the public. As in the two Kansas City studies discussed earlier,
citizen satisfaction with response time was consistently high despite
wide variations in respbnse time. While fhis jndicates that Worcester
residents were happy with the attention they received, it alsc indicates

that citizen satisfaction is not too dependent on response time.

The Wilmington Spiit-Force Patrol Experiment (Tien, Simon, and

Larson, 1977)
Yet another approach to the utilization of p&]ice reﬁources was
- tested in Wilmington, Deiaware. The concept of split-force, which
involves separating the preventive patrol and call-for-service response
functions of the patrol force, was first tried in St. Louis in 1966 and
then in Chicago in 1971. An LEAA-funded test of the split-force approach
was conducted in w11mington in 1975, and Public Systems Evaluation, Inc.
performed the evaluation of this program. -

The results of this study showed that split-force patrol does
increase the efficiency of the pétro] force in béth the call-for-service
response function and the preventive patrol function. This improvement
was achieved without decreased effectiVeness on the part of the patrol

force. Thus, this program was able to demonstrate the feasibility of
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split-force patrol as a cost-effective alternative to traditional patrol
stratégies.

Another interesting result from this study was in the area of
response time, where it was again found that response time had no effect
on citizen satisfaction. In addition to this, a Timited number of"
citizens were formally told that a response delay would occur, and 45 per-
cent of these citizens responded that they "couldn't care Jess"! Hence,
the Wilmington study supports the contentﬁon that po1fce response time,
when averaged over all types of calls for police service, is not an

important factor contributing to citizen satisfaction with the police.*

Patro1‘5taffing in San Diego: One- or Two-Officer Units (Boydstun,

Sherry, and Moelter, 1977)

When considering the allocation and deployment of police resources,
a seemingly simple decision such as whether to staff a patrol unit with
one or two officers can give rise to rather comp]ex‘imp1ications. Tra-
ditiona]ly, many police departments have staffed their cars with two
officers, primarily for reasons of safety. Those departments which have
used one-officer patrol (such as the Crime Control Team in Syracuse) have
usually exchanged two one-officer units for each two-officer unit.

In October 1975, the Police Foundation began an experiment in San
Diego where only one one-officer unit was substituted for each two-officer
unit. It was found that in terms of respohse time, on-scene arrests,
officer injuries, and other performance measures one-officer units per-

formed at a satisfactory level of efficiency and effectiveness. The cost

* As we will argue Tater, however, rapid response to certain types of
priority calls is very important.
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implications of this drastic reduction in manpower are clear; if one
wished to retain equal-cost staffing options, the potential for increased
productivity through the use of one-officer patrol is very great (Kaplan,

1979). Thus, a simple switch in staffing policy may have significant

implications towards patrol productivity.

As can be seen from this brief review of eight studies, there are
a number of important issues bging addressed by patfo] research. The
main body of this report will examine in depth the substantive and method-
ologijcal sides of these issues. -Howéver, it is firét necessary to
understand the structure of the typical patrol research effort, as we will
be drawing generic research conclusions which in somé cases rely on this
structure. It is to the mechanisms of patrol research that the next

section is devoted.

2.3 THE STRUCTURE OF A TYPICAL PATROL RESEARCH EFFORT

Patrol research may be performed in a vériety of modes. For example,

research may take the form of a narrative case study where certain aspects
of patrol activity are observed and described in detail. A demonstration
project could be undertaken to see if a particular concept in patrol is

viable. At the other end of the spectrum, mathematical models of operat-

ing police patrol systems may be constructed, and suggestions for improve-

ment may stem from insights provided by the models.
Reten%ly, the soeial experiment has become the dominant paradigm
adhered to in the patro1 area. In general, experiments may be thought of

as consisting of the following five steps:
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(1) selection of hypotheses to be tested;
(2) Selection of performance criteria by which to test
the stated hypotheses;

(3) Design of an experimental procedure for testing purposes;

(4) Execution of the experimental procedure; and

(5) Evaluation of thé experimental results.
Since most of the studies to bé reviewed in Part IV are of this type, it
is useful to examine the ideal structure of this style of analysis as it

applies to police patrol research..

SELECTION OF HYPOTHESES

The relevance of a particular piece of patrol research is to a
large extent determined by the hypotheses underlying the research. In
selecting hypotheses for research investigation, it is important to keep
in mind the potent1a1 value that confirming or rejecting the proposed
hypotheses holds for police dec1s1on makers.

As mentioned previously, many research hypotheses have stemméd from

a questioning of the standard methods of patrol as a means for acéomp]ish-

ing patrol objectives. The 1967 Science and Technology Task Force Report
was a catalyst in this regard. Also, the Kansas City Preventive Patrol
Experiment was designed to test one of the most basic and traditiona]r
modes of policing--routine preventive patrol.

Direct questioning of traditional police practice has not -been the
only foruﬁ Teading to the formulation of research hypotheses. Recently,
we have witnessed research based on emerging themes in the patrol area.
One such theme is the utilization of civilians in patrol; the evaluation
of Police Service Aides in Worcester serves as an example, Another

emerging theme centers around the creative use of technology in the
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patrol area; the Phase II evaluation of the St. Louis AVM system may be
viewed in this 1ight. In Part III, the major hypotheses which have been
researched over the past ten years will be discussed in detail.

| We should note at this early stage that the hypothesis-based re-
search approach 1s‘not without its problems. For examp]e,’the dominant
hypothesis-based approach focuses on a so-called "null hypothesis" which is
an hypothesis that conjectures that the particular program being studied
has no effect. As an illustration, if an innovative police patrolling
program'is instituted for one year in a particular.area of the city, the
null hypothesis wou]d.be that that program had no effect compared to |
status quo or traditional policies. The problem with this approach is
that the resulting experimental design tends to be conservative in néture.
and biased toward the null hypothesis. That is, to prove that the new
program has a measurable effect, the researchers must disprove the null
hypothesis. Such disproving at scientifically acceptable levels of signi-
ficance (which are typically .05 or less) is difficult to do in many
police .patrol experiments because of limited time and budgets which in

| turn 1imit the sample sizes involved. With small sample sizes it is
often very difficult to disprove a nutl hypothesis of no effect. With
the hypothesis-based approach, one should also bear in mind that one
never proves an hypothesis; one only fails to disprove it or succeeds at
disproving it at particular levels of significance. Surviving or domi-
nant or pophlar hypotheses aré those that have not been disproved in
repeated attempts by different researchers in similarly focused studies.
An additional concern with the hypothesis-based approach is that it is
‘subject to a subtle form of abuse in that a researcher with preconcep-

tions about patrol can hide his or her own biases by the selection of his
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or her own null hypotheses; a set of null hypotheses which reflects pre-

I SO AR Ah o At i 8

conceived biases may be hard to disprove in a study with limited éample
size and then can be disseminated as supporting “scientific" evidence

that the researchers' initial idea has been validated. Examples of

these difficulties exist in thé patrol research literature, but clearly
they are.not unique to that field and virtﬁa11y any area of social science

inquiry is subject to similar concerns.

SELECTION OF PERFORMANCE MEASURES

Hypotheses are often stated broadly (such as "routine preventive

patrol represents an ineffective use of patrol officers", or "team polic-

ing is better than standard patrol organizational modes"). In designing
an experiment to test the validity of such broadTy stated hypotheses,
one must reduce the broad hypothesis to a set a of more focused and

measurable specific hypotheses that to the extent possible reflect the

R S0 B e DA T S P

true character of the more broadly stated hypothesis. These more narrow-

1y focused hypotheses must be stated in terms of measurable quantities

Tem ey

whose values can be obtajned and compared both before, during, and after
the experiment. These quantities are called experimental performance
measures. The attitudinal and operational performance measures that are
selected should satisfy certain criteria: ' |

(1) They should truly represent the broader hypothesis or hypo-

theses being tested and not be subject to deliberate

i

manipuiations by those who may want to subvert the
experiment. e
(2) The measures should be based on available or collectable :
data. . %f
(3) The measures should be understandable to the police, the E

public, and researchers alike.
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Any particular performance measure is subject to jts own limitations.
As an example, one may pose as a measure of preventive patrol activity
the number of patrel miles driven on an eight-hour tOUﬁ of duty; we have
seen 1n$tances in which this measure can be ‘perverted by driving the
patrol car at relatively high speeds for, say, one hour from 4 to 5 a.m.
in a public park and performing virtually no patrol during the remaining
seven hours on duty. Thus, to Timit the vulnerability of a study to
weaknesses in performance measures, one usually wants to select a family
of performance measures and to collect data from a wide variety of sources.
This usually implies the collection of qualitative, process-oriented data
in addition to more "scientifically rigorous” statistical 'data. These
issues will be further discussed in conjunétion with experimental conduct
and evaluation. |
The measures which are chosen for a given patrol research study are ;
of coursé dependent on the hypotheses being examined. However, for any
given class of studies, these same measures almost always appear to sur-
face. Some exaﬁples are presented in Table III. It is not clear whether

the measures that surface repeatedly do so because of their quality or

because of their.ease of measurement.

EXPERIMENTAL DESIGN

The key concern with the design of patrol experiments rests with the
formation of "experimental" and "control” groups (e.g., beats, squads,
districts, staffing rules, etc.). Theoret%ca]1y, both experimental and
control groups should be identical in character. However, while nothing
changes from the usual mode of po]ice'operation in the control group, an

experimental mode of police operation is implemented in the experimental
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Table III

Common Performance Measures Found in Police Patrol Research‘

Type of Study Associated Measures

Crime Prevention Uniform Crime Report (UCR) Index

~ Locally, reported crime rates
Victimization rates (survey) ,
Probability of crime interception £
Citizen-perceived fear of crime
‘Citizen-perceived Tevel of safety

Police Response Time Travel time (with/without dispatch
' time)
Travel distance
Dispatch delay =
Citizen reporting delay
‘Apprehension probability °

Citizen satisfaction with response 4
time ﬂ ;
Patrol Productivity/ Patrol officer workload
Manpower Allocation Patrol officer safety (injuries)
Crime/Victimization rates >
Travel time £
Frequency of preventive patrol s
passings , P
Citizen complaints i
Officer complaints h

Ravas R S
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gﬁoup. The experimental mode of police operation shou]d be the only
difference between experimental and control groups, The levels of pre-
détermined performance measures are monitored over the experimental
period (typical experiments in patrol have had durations of about one

~ year), and at the end of the experimental period, the control and experi-
mental groups are compared statistically (this will be fufther discussed
under the evaluation of experimental resu]tg).

In many experiments, it has not proved possible to obtain a con-
trolled situation of thé type described above. These quasi-experiments
(ely on less powerful comparison groups and/or before-and-after obser-
vations. Some duasi-experiments have managed to incorporate models of
the relevant performance measures into the experimental design (e.g.,
time series models). These models are able to predict levels of the per-
formance measures that would have occurred in the absence of the experi-
mental treatment,.dnd hence serve the same function as that of a control
group. Of course, the strength of such designs‘ig largely dependent upon

the accuracy of the models involved.

EXPERIMENTAL CONDUCT

In the previous section on experimental design, the importance of
obtaining good experimental and control groups was stressed. While
actually conducting.an.experiment, the emphasis shifts towards the mainte-
nance of the experimental design, which includes carefu1”monitoring of the
experimental and control groups.

While the laboratories of the physicist or chemist allow desired
conditions to be prolonged almost indefinitely, the urban environments of
police patrol experiments do not even approximate these laboratories.

Hence, there is good reason to be concerned about technical problems such
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as the contamination of the experimental and/or control groups. The con-

'duct of a successful experiment requires that the general conditions in
the control and experimental groups remain the same throughout the course
of the experiment. To achieve this, it is necessary to monitor continu-
ously the experiment for the entirety of its duration. This type of
process montioring may take the form of on-site observation, periodic
interviews with involved personnel, routine statistical checks on various
measures (e.g., number of cars in patrol areas, surveyed crime 1evels),
or continuous time observation (e.g., use of AVM, Tachographs).

The above comments are even more important when the program is of
the quasi-experimental type. Without controls, one has an accountability
problem with respect to the true determinants of program outcomes: Was
it the program or some other environmental condition that caused the
observed results? The collection of process information will not guaran-
tee an answer to this question, but such fnformation may surely provide
clues not available elsewhere.

Continuous time observation is clearly the most powerful method for
ensuring that the conditions demanded by the experimental design are
maintained; in particu]ar, the use of AVM technology is promising‘in
the patrel research area. Most studies have utilized routine statistical

checks combined with interviews and/or on-site observation.

EVALUATION OF EXPERIMENTAL RESULTS

The evaluation of experiménta] results in police patrol has relied
heavily upon the use of classical statistical procedures. The use of
‘such procedures is predicated on the control group/experimental group
design discussed earlier. If it is in fact true that the sole difference

between experimental and control groups rests with the presence of an
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experimenta1‘tréatment in the experimental group, then observed dijffer-
ences in the Tevels of.performance measures between the two groups may_bé
aﬁtributed to one of two sdurces:

(1) Chance; or

(2) The experimental treatment. .
Statistical procedures along the lines of hypothesis testing check to
see if observed differences can be plausibly attributed to chance. If
plausible attribution to chance cannot be established, then the experi- -
mental treatment is assumed to be responsibie for the observed differences
through the logic of elimination. | |

| Similarly, quasi-éxperimenta1 procedures utilize statistical routines

té compare program performance in the light of comparison groups, “before-
and-after" periods, or a reasonable model as discussed earlier. ‘However,
as the design of a test pfogram deviates from that of the classic experi-
ment, the rationale behind the use of statistical evaluation deVices is
weakened. In such cases (which constitute the majority of police patrol
research'efforts), the collection of process data is extremely important,
as such information aids in determining whether or not it was the experi-
mental innovation or some other combination of factors which was respon-
sible for observed outcomes.

This description of social gxperimentation as applied to police

patrol has been the model for the bulk of police patrol reseérch that

has been af%empted in recent years. While the presentation here has been .

~ somewhat normative, this is not meant to imply that patrol research has
been problem free. Indeed, the patrol research area as a whole has been
fraught with difficulties. Some of these difficulties stem from mis-

applications of the methods associated with the eXperimenta1 model, other
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difficulties arise from the rigidity of the experimental model, and still
others arise from-the urban environiment itself, which is relatively hos-
}tile to the estab]fshment and maintenance of experimental conditiohs. ‘With
these tempering remarks in mind, Part III proceeds to examine the fesu1t§
of several research studies 1n‘hypothesiséspecific terms; we will return

to examine the problematic aspects of patr01 research in Part IV.
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ITI PATROL HYPOTHESES

Hypotheses contained in patrol research studies are motivated by
concerns for effectively achieving patrol objectfves; The attainment of
objectives is dependent upon -the efficaqy of various operational proce-
dufes that are designed and implemented in patrol operations. Thus,
hypotheses focus on alternative patrol operating procedures, attempting
to test their effectiveness in achieving stated goals. Recalling our
ear]ier'discussions, the three major purposes of an urbah police p&irol
force are: (1) the prevention and deterrence of crime; (2) the apprehen-
sion of criminals; and (3) the performance of certain public services.

Operationally, almost all of these functions are carried ouf as a
result of ohe of two events: (1) a call for service (CFS) can be
received by the police, where the caller is reporting the need for on-scene
police assistance; or (2) a patrolling police vehicle may comg’across the
scene of a situation or intident requiring police service. In the first
case, it is the police emergency response system that is activated which
in turn dispatches one or more appropriate police vehicles to the scene of
the reported incident. In the second case, it is the patrolling police
vehicle while on preventive patrol or on some other duty that comes upon
the incident requiring po]ite service., The po]ice patrol vehicle or unit
is most often in either one}of two states: either responding to a call

for service emanating through the police emergency response system, or
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performing some type of preventive patrol. The response state represents
the reactive stance of a police patrol force; the patrolling state re-
presents potentially a proactiverr preventive stance of a patrol force.

It is not unusual then that one can divide the research hypotheses per-

taining to police patrol into families; the first corresponding to the

.merits of police preventive patrol, the second corresponding to merits of

the police emergency response system, and the third--whose concerns cross
botﬁ types of patrol activities, reactive and proactive--focusing on the
merits of alternative organizational and manpower allocation schemes.
Contained in each of these categories are several specific research
questions.

In this section, we will identify the major research hypotheées
found in the patrol literature. The findings related to these hypotheses

will be detailed in Part IV.

3.1 RESEARCH EXAMINING THE MERITS OF POLICE PREVENTIVE PATROL

According to Larson:

Preventive patrol constitutes touring an area, with the
officer(s) checking for crime hazards (open doors and

- windows) and attempting to intercept any crimes while in
progress. By removing opportunities for crime, preventive
patrol activity is supposed to prevent crime. By posing
'the threat of apprehension, preventive patrol is supposed
to deter criminals from committing crimes. But agreement
on how to achieve the objectives of prevention and deter-
rence is noticably lacking in police circles. (Larson,
1972b, p. 33)

At preseht, researchers recognize that there is still scant evidence for

linking preventive patrol (its amount and tactics) to crime prevention

and crime deterrence. Most studies examining preventive patrol and crime

have focused on crime deterrence rather than crime prevention. This may

be due to the fact that numerous potential targets for crime exist, and
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such crime prevention tactics as "target hardening" are more 1ikely to
be the responsibility of citizens-at-large (e.g., property owners) than
the police. A large number of studies have attempted to answer one of
the following two questions:

Does motorized preventive patrol deter crime?

Does foot preventive patrol deter crime?
Indeed, these questions have proved to be a catalyst for modern patrol
research. With new studies currently underway investigating the relation-
ships between patrol presence and crime deterrence (Public Systems Evalu-
ation, Inc., 1980),- this area of research continues to_yield the most
controversial results in the patro]lliterature. ’

While the police are concerned with deterring crime they are also
concerned with citizen attitudes towards crime and towards police. As
- the police are a public agency, they are expected to maintain a service
of high quality. The'po1iqe have long felt that preventive patrol is an
effective crime deterrent, and that patrol presence enhances citizens'
feeling of security as a result; hence researchers have been led to ask:

Does motorized preventive patéol enhance citizen satisfaction

or citizen sense of security?

Does foot preventive patroZ'enhance citizenksatisfaction or

citizen sense of security? |

A more‘specific research issue deals with the interception capabili-
ties of mot;rized patrol units. We already mentioned the discussion of
the Science and Technology Task Force with respect to this issue (The
Institute for Defense Analyses, 1967). Other studies have attempted to
determine whether or not preventive patrol does pose a threat to the

would-be offender through the possibility of a random interception.
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These studies have asked the question:

Does preventive patrol facilitate the interception of crimes‘

in progress?
These five questions represent the bulk of the activities of researchers
~in the area of preventive patrol. We have reviewed nearly 30 studies
which have addressed these issues; our assessment of this research is

discussed later.

3.2 RESEARCH EXAMINING THE MERITS OF THE POLICE EMERGENCY RESPONSE SYSTEM

The police emefgency response-system is most readily described in
terms of a sequence of events that occurs following an incident that will
ultimately require on-scene police service. First, the incident, such as
a robbery or vehicular accident or fire, occurs. Second, the incident is
"~ detected by a person or device that will report the incident to the
police. Third, the detector,,say, a citizen, attempts to call the police.

Fourth, usually moments later, initial contact is made with the police,

usually with a police emergency telephone operator. Fifth, critical infor-

mation describing the incident is communicated to the police telephone
operator. Sixth, this information is converted to a patrol beat number
and dispatcher identity number and assembled for communication‘to the
dispatcher. Seventh, the information is then transmitted to the dispatch-
er, either by hand, conveyor belt, or via computer memory transfer (as
would occur in a Computer-Aided Dispatch [CAD] system). Eighth, the in-
cident report now enters the dispatcher queue; which, if it contains
additional incident reports, may severely delay dispatch of one or more
po]ice‘vehicTes to the scene. ‘Ninth, ultimately a patrol unit is dis-
patched. Tenth, it arrives at the scene to provide required service.

Finally, eleventh, that service is completed and the patral unit reports
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its availability to the dispatcher.

Such a linear sequence of activities that is initiated by an incident
requiring on-scene police service Tends itself to a time-oriented descrip-
tion. Thus, it is natural and understandable that response time, or more
precisely each of the components of the response time identified above,‘
would be used as a surrogate measure of effectiveness of the police
emergency response system. This in fact has happened, as ﬁany studies
have examined police response time to reported incidents. Unfortunately,
many of these.studies have made one or both of two errors: Error type 1
occurs when the various components of response time are lTumped or aggre-
gated together into a single response time measure; the resulting study
conclusions while focusing allegedly on response time as a single entity °
would be more appropriately focused on the constituent components of
response timé such as dispatcher queuing delay or travel time, or report-
ing delay until an attempt is made to contact thelpolice. The second type
of error occurs when all incident types are lumped or aggregated together
and treated as a homogenéus pool of incidents having homogenous response
needs and characteristics; since 80 to 90, or even higher, percent of
calls to police are of a non-urgent nature, this grievous error of call-
type aggregation results in conclusions which are dominated by a non-
urgent (often service-oriented) cé]].v The potential for erroneous
research conclusions 1is enormous, since improper response to the small
minority ofihighly urgent calls can yield catastrophic consequences.

Each of these types of errors has occurred in police research 1iterature.
An additional error has also occurred which is related to error type 1:
one researcher may label "response time"‘as travel time while another

researcher may label response time as the sum of the internal
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communications room delay and travel time, while yet a third researcher may
label response time as the sum of the reporting delay plus the internal
police communications delay plus the travel time; thus we have studies
which allegedly yield commensurate quantities, but definitional problems
preclude their contrast and comparison.

In-addition to the aforementioned problems relating to the response
time performance measure, it should be noted that response time is not
itself a comprehensive measure of performance of fhe police emergency
response system. Other measures include thé probability of miscategoriz-
ing the call, probability of teking down an incorrect address, and the
probability of dispatching a unit whose officers are inadequately train-
éd to handle to incident. Still, almost all studies of the police
emergency response system have focused solely on response time, and thére-
fore our hypothesis-based approach will focus on this measure as well.

Intuitively, it seems that the 1ikelihood of apprehending an qffend-
er should decrease as the amount of time taken by the police to arrive
at the scene of the offense increases. Thus, considerable research has
been designed around the question:

Is response time inversely related to apprehension probability?

The police have also assumed that response time correlates well with
citizens' perceptions of police service. Again, it is intuitively
plausible that a citizen's satisfaction with the police would decrease as
responsé time to an incident reported by that citizen increases. Research-
ers have therefore queried:

Is response time inversely related to citizen satisfaction?

While some have questioned the validity of response time as a méasure

of police performance, others have accepted kesponse time reduction as a
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‘desirable goal. There have been several proposals suggesting how patrol
forces may reduce their response times. Two hypotheses that have beenv
“empirically examined are:

Is response time inversely related to the number of units

on patrol?

Do Automatic Vehicle Monitoring Systems reduce response tzme7

The results of 16 studies of po]1ce response time will be presented

in Part IV.

3.3 RESEARCH EXAMINING THE MERITS OF ALTERNATIVE ORGANIZATIONAL AND MANPOWER

ALLOCATION SCHEMES

Until recently, the manner in which police patrol was practiced
remained unchanged for nearly 60 years. This situation is changing,
however, with researchers investigating alternatives to the traditiona]
modes of police patrol organization and manpower a11ocation. One emotional
issue for patrol officers concerns the number of patrol officers in
patrol cars. Since policing is a highly labor-intensive activity, the
reduction (or increase) in the number of officers per‘car cbu]d have
large cost consequences. When considering one-officer versus two-officer
patrol units, the two key research questions have been:

Is one-officer patrol more efficient/effective than two-

officer patrol?

Does one-officer patrol present a greater danger to officers'

safety than two-officer patrol?

There have been larger scale proposals regarding the reorganization
of the entire patrol force. One such proposal involves creating "teams"
of generalized patrol officers who perform both patrol and investigative

functions. While team policing presents one alternative, specialized
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patrol involves a different division of labor in the patrol force.
Specialized patrol schemes require officers to perform specific tasks
(e.g., respond to calls for service, period). Forms of team policing

and specialized patrol have been researched in detail, with both of these

patrol alternatives being compared to routine patrol. This is evidenced

in the following two research questions:
| Is team policing more efficient/effective than routine patroZ?
Is specialized patrol more efficient/effective than routine

patrol?

One issue of special concern since the 1972 amendment of Title VII
of the Civil Rights Act concerns the qbi]ity of women to perform the
duties of patrol officers. "Since women may not be excluded from police
work solely on the basis of sex, it has become important to determine
whether or nbt women can provide effectiye patrol service. Hence, |
researchers have attempted to answer this question: '

Are women as efficient/éffbctive‘on patrol as men?

We have uncovered over 20 studies which examine issues of organ{Za-
tion and manpower a110cation; the results of these‘studieélwi11 be
presented in the next section. ‘

These’]4 research questions represent the thrust of the majority of
patrol research completed to date. Having presented the major hypothéses
governing patrol research, it is now time to examine the research products

themselves. In Part IV, we present our assessment of patrol research in

hypothesis-specific terms.
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IV__HYPOTHESIS-BASED ASSESSMENT

This section presents a detailed éxamination of the major findings
of patrol research conducted over the past 30 years, with an emphasis on
research completed during the last decade. Our purpose is to synthesize
and .assess a body of research. Hence, our presentation will focus on the
research questfon or hypothesis as the unit of analysis as oppo§ed‘to
the individual research studies.

| In order to convey our results in an efficient manner, we wi]i
attempt to become rather systematic in this section. First, for each of
the three "families" of hypotheses jdentified in the last section (pre-

ventive patrol, response time, manpower organization and allocation), we

will present a list of the hypotheses contained in that family. Then, for

each hypothesis, we will bresent the findings of related studies and
critically assess the merit of these research efforts. Where a suffi-
cient number of studies permits, our ana]ysis of research questions will
conclude with a "findings/credibility" matrix such as that shown in Table
IV. In this anonymous format, 1t is possible to summarize the extent to
which patroi research has substantially confirmed or refuted a particular
research hypothesis, and the validity of the research in this area.

We will now discuss how we determine the "credibility" of a research
effort. In Part II, we outlined an,idea]ized structure for patrol

research. Many of the studies we encountered were of this form; and it
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RESEARCH QUESTION: Research question of interest.

Table IV

CREDIBILITY

YES,
HYPOTHESIS
CONFIRMED

'HIGH

MEDIUM

LOW

TOTAL

INCONCLUSIVE

NO, -
HYPOTHESIS
REJECTED

- TQTAL

NB:
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is thus possible to spot crucial deviations from a sound research design.
For example, a study which was comﬁ]ete]y lacking in the notion of control
(be it pure control group, comparison group, or a statistical control)
will have difficulty establishing the credibility of its findings, espe-
cially if the policy implication of the study indicates any form of plan -
for action elsewhere. Improper use of statistical methods will serve to
lower a study's credibility, as will heavy reliance on small sample sizes.
Faulty or unreliable performance measures can also damage a study, as can
poorly collected data. In short, research projects which suffer from
serious methodological flaws will have low credibility. On the oiher
hand, those studies which have maintained a research design of high
integrity and have made proper use of research metHodo]ogy will be said
to be of high credibility. Unfortunately, these studies are few ih num-
ber but they do provide useful examp]eé of how one can conduct credible
research in the field of police patrol. Of necessity, our assignment of
credibility level is subjective in nature.

Having explained our assessment strategy, we will now proceed to
examine the main body of patrol research, beginning with studies that f

addressed issues of- preventive patrol.

4.1 RESEARCH EXAMINING THE MERITS OF POLICE PREVENTIVE PATROL

From our review of the literature, it has become obvious that the
most fiercegy debated issue in police research today concerns the effectiv-
ness ofvroutine police preventive patrol. The following five questions

seem to summarize the intent of researchers in this area:

(1) Does motorized routine preventive patrol deter crime?
(2) Does motorized routine preventive patrol enhance citizen
satisfaction?
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(3) Does foot preventive patrol deter crime?
(4) Does foot preventive patrol enhance citizen
satisfaction?
(5) Does routine preventive patrol in general facilitate the
interception of crimes in progress?
In Table V, we have 1istedi£hose research studies which have examined at
least one ofrthe’five questions posed.  Our assessment of research in
. policé preventive patrol-is based upon our critical reading of theée
studies. |

(1) Does motorized routine preventive patrol deter crime?

As discussed, the postulated deterrent effect of preventive patrol

has provided the raison d'8tre for patrol as practiced today. We have

" jidentified 14 studies (one of which involved a bicycle patrol) which have’

to varying degrees examined this Fe]ationship between police patrol and
crime. Though these studies are of widé1y different scales and have em-
p1oyed'research methodologies ranging from the very simple to the very
sophisticated, the studies are basically similar. By changing the Zlevel
or intensity of patrol can one bring about a reduction in crime (measured
by reported crime data or'victimization survey results)?

Before discussing our findings in detail, let us briefly examine
the research problems 1ikely to surface in a study focusing on preventive
patrol and its relationship to crimé deterrence. First, the primary out-
come var%ab]e of interest in these studies is usually crime rate. Un-
fortunately, crime rate as measured or as reported to the police or as
réported by the‘po1ice, is often quite different from crime rate as
experienced by citizens; as mentioned earlier it is not unusual for only

one in -three serious crimes to be reported to and by police. Thus any
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Table V

Research Efforts: Preventive Patrol¥*

A Preliminary Evaluation. of the Des Moines .Police Department's

Comprehensive Neighborhood Patrol Program.

Allocations of Resources in the Chicago Police Department.

An Evaluation of a Police Patrol Experiment (Alburguerque).

Crime Control Team (Syracuse).

Evaluating the Effectiveness of One-Officer versué Two-0fficer

Patrol Units.

Examination of Police Patrol Effectiveness - High Impact Anti-
Crime Program. ‘

Final Report - Cleveland Deterence, Detection and Apprehension

Program.

Final Report - Overtime Foot Patrol (St. Louis).

Foot Patrols: The Fort Worth Experience.

Interception Patrol.

Isla Vista Foot Patrol: History, Operations and Evaluation.

Operation 25 (New York City).

Patrol Emphasis Evaluation (Cleveland Heights).

Patrol Eva1uatidn Research: A Multiple Baseline Analysis of
Saturation Police Patrolling During Day and Night Hours.

Police Tactics Against Robbery.

* Complete references may be found in the bibliography.
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(16)

(7

(18)

(19)

Table V
(Page 2 of 2)

Safe Streets Evaluation Report.

Science and Technology Task Force Report.

Social Evaluation Research: The Evaluation of Two Patrolling
Strategies.

Some Effects of an Increase in Police Manpower in the 20th Precinct

of New York City.

Special Police Units in Michigan: An Evaluation.

The Beat Patrol Experiment.

The Crime-Correlated Area Modelt An Application in Evaluating

Intensive Police Patrol Activities.

The Impact of Police Activity on Crime: Robberies on the New

York City Subway System.

The Kansas City Preventive Patrol Experiment.

The Use of Paraprofessionals in Police Service.

The Wilmington Split-Force Experiment.

Urban Police Patrol Analysis.

What Happened to Patrol Operations in Kansas City? A Review of the -

Kansas City Preventive Patrol Experimént.
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program that affects crime levels is potentially plagued by an accompany-
ing change in the probability of a crime being reported. For instance,

it is entirely conceiveable that a new preventive patrol strategy could
reduce actua] crime rates while at the same time increasing reported crime
rates; there is limited evidence in some of the studies that we have ex-

amined that this phenomenon has occurred. The major way out of this

dilemma is to try to estimate true crime rates via expensive victimization

surveys. Second, there is every reason to believe that crime rates should
vary as the number of police patrol officers is varied; recent police
strikes‘in various cities, and even the now infamous 1919 Boston police
strike have graphically revealed that the total absence of police can in
certain circumstances &ie]d intolerably high crime levels; at the other
extreme, virtual wall-to-wall police coverage essentially éiiminates the
opportunity for crime. The trouble fs that most cities today have neither

wall-to-wall police nor the total absence of police. Rather, most cities

have anywhere from 50 police per square miie to 0.2 police per square mile.

If the relationship between the number of crimes committed and police
intensity is rather "flat" at typical levels of police coverage, then a
virtual doublfng or tripling of police or on the other end a halving ofA
police presence might yield na measurable change in crime levels. This
is another problem confronted by police researchers in this area. Third,
the level of preventive patrol does not vary in proportion to the number
of patrol units out in the field. We can see this by example. Suppose
there is one patrol unit in a fixed area that spends four hours of an
eight-hour tour servicing calls for service, and thé remaining four hours
on preyentive patioi. Then, if a second car is added to the same fixed

area, there is no reason to believe that the call- for-service workload
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would be increased, thereby y1e1d{ng an identical call-for-service work-
load of four hours, now shared between two vehicles. But the vehicles
have available 16 total hours in an eight-hour tour, thus resulting in

12 hours of preventive patrol, up 300 percent from the four hours attri-
butable to only one patrol unit. Here, a doubling in number of patrol
cars has created a tripling in a preventive patrol level. One can thfnk
of other examples in which a doubling of patrol cars could yield a quad-
rupling in patrol levels or even an increase of patrol levels by a factor.'
of five, six or ten. The amount of time that a patrol unit must spend

on calls for service represents a "fixed charge" which renders the relation-
ship between patrol intensity and the number of patrol cars not directly
proportional. As obvjous‘as this may sound, researcheré have

made the mistake of assuming that an increase in the number of patrol
cars by x percent wif1 increase -the patrol level x percent; we have just,
seen that the amount of preventive patrol woqu be increased by greater
than x percent. The fourth problem with patrol experiments of the type
we are discussing here is the extreme difficulty encountered when

trying to measure the intensity of preventive patrol itself. As we men-
tioned briefly earlier, such surrogate measures’as number of miles
traveled during an eight;hour tour are easily subverted. It has not been
until very recently with the advent of automatic vehicle location systems
that one can in fact design experiments in patrol thaf can be carefully
monitorea to ensure integrity of experimental conditions throughout the
entire period of the experiments. Virtually all of the studies that we
report on here did not have the benefit of such technology to agsist the
executijon of the experiment.

In this section as well as in the following sections related to
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specific hypotheses the reader is advised to consult the annotated

bibliography for descriptions of the projects analyzed. Our focus
in this and éubsequent sections is on synthesis of results of the studies,
but not on the indiosyncrasies of individual studies. |

| Six reports suggest thét there is an inverse relationship between
patrol intensity and crime occurrence. For example, the Crime Control
Team (CCT) (E17iott and Sardino, 1971) in Syracuse increased the number , o ?
of patrols during selected time periods by as-much as a factor of fogr.
The time-qependent manpower allocation scheme used by the Crime Control
Team was determined by matching periods for fntense patrol to observed

high-crime periods. If the year-énd summary statistics for the Crime

Control Team are evaluated, it is noted that reported crime was reduced
by- a greater amount in the Crime Control Team beat than in the control 3
beats. |

As another example, consider the Wilmington Split-Force Experiment

(Tien, Simon and Larson, 1976). Here, patrol was also allocated in a
time-dependent manner with certain hours of the day receiving very in-
tensive patrol. Wilmington also experienced a decrease in'repdrted.
crime during the Split-Force study period.

Other studies which witnessed a decrease in crime rates after
patrol operations were intensified include the Patrol Emphasis Project
in Cleveland Heights (Gay, 1977), Budnick's evaluation of saturation
patrol in w;shington, D.C. (Budnick, 1972), Press's analysis of the man-
power increase in New York City's 20th Precinct (Press, 1971), and Howard's

study of campus bicycle patrols in Los Angeles (Howard, 1977). However,

B TR T i R D PR L B e Sy
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while these studies offer support to the contention that preventive
patrol deters crime, there are fiVe studies which found no evidence of

the presumed effectiveness of preventive patrol.
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Foremost among the studies which dispute the usefulness of preven-
tive batro] is the famous Kansas City Preventive Patrol Experimert
(KCPPE) (Kelling, Pate, Dieckman and Brown, 1974), the most elaborate
police research study to date. The evaluators of this patrol project
claim that during one year of marked variation in patrol intensities
among three types of beat (regular intensity, high intensity, little or
no*intehsity), no differences in the level of crime were observable
between areas of intensive patrol and areas of no patrol. These results
are based on statistical tests involving both reported cfime indexes and
victimization surveys.

Other studies have obtained the same basic results. The 1975 study
by Schnelle et aZ.,éf saturation patrol in Nashville invo]véd‘a quasi-
experimental time-series design (Schne11e, Kirchnér, Lawler, and McNees,
1975). Though arrest rates increased, the saturation patrol (of eight
to fifteeen additional pafro] officers) did not produce ankappreciable
chahge in the reported crime rate.

Similar results were obtained by Wagner with respect to the Special

Operations Sectionvo?‘the‘A]burquerque Police Department (Wagner, 1978).

In this program, two eight-officer teams were fielded alorgside the
regular patrol to create saturation conditions in various parts of
Albuquerque. No changes were detected in fﬁe reported crime rates as a
result of the increase in patrol intensity.

In addition to those studies already mentioned, the following two
studies~-Lewis et aZ.'s evaluation of saturation patrol in Michigan
(Lewis, Breene and Edwards, 1977), and the Safe Streets Evaluation Report

(Iutcovich, M. and Iutcovich, J., 1977)--could not detect a relationship

between patrol presence and crime occurrence.
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ana]]y, there are also those studies.which produced inconclusive
resulfs. In a second carefully monitored saturation patrol expgriment
~in Nashville, Schnelle et al. discovered that intensive patroT corre~
lated with reduced crfme levels only at night (Schnelle et al., 1977).
Daytime crime levels remained the same in spite of saturations ofiup
to 30 times the normal patrol level. Dahman's post hoc examination
of the High Impact Anti-Crime Program's overt patrol projects yie]ded
mixed kesu]ts, suggesting that there is no uniform relationship
between crime rate and overt police patrol (Dahman, 1975). The final
report of the Cleveland Deterrence, Detection, and Apprehension Pro-
gram indicateﬁ that after the introduction of a high visibility patrol
program, crime rates decreased, but then increased (C]eve]an& Impact .
Cities Program, 1975).

It is apparent that there is substantial disagreement among po11ce
researchers as to whether police preventive patrol deters crime. This '
inconclusive state of affairs is further aggravated by the sad fact that

the majority of the research efforts mentioned are methodologically

flawed, often because of general difficulties cited earlier for this
type of research. Additional technical problems with sbme of these

research products are serious enough to undermine their claimed

findings.

For exampie, the results from the Crime Control Team in Syracuse do
not allow o;e to conclude that preventive patrol deters crime for‘two
reasons:

(1) Other beats in Syracuse not involved in the experiment

experienced greater (or comparable) declines in the

crime rate when compared to the experimental area; and

(2) Other factorsvcould easily be responsible for the
reduction of crime in the CCT beat, including aspects
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of the CCT not related to patrol intensity, or events
external to the study (which were not well controlled).

Likewise, the Wilmington project did not provide crime statistics by time
of day. Since the nature of the Split-Force experiment did not call for
the use of control beats, the crime decrease experienced in Wilmington
cannot be‘attributed to preventive patrol.

Those studies that disputed the effectiveness of preventive patrol
also have their methodological weaknesses. The‘critfcisms of the Kansas
City Preventive Patrol Experiment are well known (Larsbn, 1975b; Fienberg,
Larntz, Reiss, 1976; Davis and Knowles, 1975). Essentially, the major
problem associated with this program was its inability to vary the levels ;
of patrol to the extremes necessary for detecting the presence (or absence) o
of a deterrent effect upon crime. A second problem rests in the fact that
the study tended to be biased in favor of the null hypothesis that varied
levels of patrol will have no effect on crime (Fienberg, Larntz and Reiss,

1975). Other problems of experimental design and maintenance plagued

~ this study, placing its controversial findings in question.
In Alburquerque, the selection of beats for the Special Operations
Section program was arbitrary; this could have biased the results obtain-

ed. Also, the patrol officers participating in the study volunteered

B L e T R I

to take part; this could also have led to biased results.

B R

Needless to say, there are several problems with completed research
on this question. Our review of relevant research has convinced us that

as of now, there are no credible, definitive studies which answer the

e g v s

question posed. This is reflected in Table VI which summarizes our

findings on the issue.

(2) Does motorized preventive patrol enhance citizen satigfaction?

Present-~day police departments are seen by both police -
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Table VI

RESEARCH QUESTION: Does motorized preventive patrol deter crime?

CREDIBILITY

YES,
- HYPOTHESIS
CONFIRMED

HIGH

MEDIUM

LOW

TOTAL

INCONCLUSIVE

NO’
HYPOTHESIS
REJECTED

TOTAL

14
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administrators and the general public as the deliverers of a'wide range of

municipal services. When viewed from the perspective of public service

delivery, client satisfaction with the mode of police service recejved,

becomes important. Of research concern is the validity of the contention

that citizens are by and large satisfied with routine preventive patrol,

and that increases in the level of patrol would increase the level of

citizen satisfaction with the police.

This contention was addressed explicitly by the Kansas City Preventive

Patrol Experiment. Through the use of survey techniques, the Kansas City

researchers concluded that citizen satisfaction was unaffected by the
changes in patrol associated with that experiment. However, a re-
interpretation of the data provided in the final reporf of the Kansas
City study suggests that there may be a strong relationship between
citizen satisfaction and preventive patrol. Ontpages,331 to 351 of the
~ KCPPE's Technical Report (Kelling, Pate, Dieckman and Brown, 1974), a
wealth of information remarkable in its consistency is presented which
in itself supports the idea that preVentive patrol'enhanceé citizen
satisfaction. These results have apparently remained obscure; it is
useful to h1gh11ght them here

(1) Community perceived need for ne1ghborhood police officers:
: the results comsistently state that more officers are needed.

(2) Community perceived need for city police officers: again
the results consistently state that more officers are
i needed in Kansas City as a whole.

(3) Community perception of time spent on patrol: when comparing
perceived amount of patrol to preferred amount of patrol,
the results comsistently state that citizens feel more
patrol is necessary (i.e., preferred level of patrol is
greater than perceived level of patrol).

(4) Commun1ty perception of time spent on aggres1ve patrol:

again, the results aonsistently show that citizens would
prefer more aggressive patrol than they perceive.
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(5) Community suggestions to reduce neighborhood crime: where
suggestions are given, the modal response is consistently
to implement more frequent police patrol.

(6) Aspect of neighborhood police service liked best: where
answered, the modal response.is consistently that police
aren't patrolling enough in the neighborhood.

The Kansas City reéearchers realized that the above six findings did not
vary in type of beat. Since patrol was presumably varied by reactive,
control and proactive beats, their conclusion was that patrol intensity
had no influence on citizen satisfaction with the po1ice.‘

However, the consistency of the above. six points is somewhat over-
whelming. If the criticisms of Larson and others discussed eariier are
correct, then it should come as no surprise that citizens did not detect
or perceive different levels of patrol where the experiment would have
expected these differing 1eve1$ to exist. These results also seem to
indicate that preventive patrol does enhance citizen satisfaction.

In Syracuse, the Crime Control Team experiment did not generate
speéific gvidence with respect to the question under discussion. The -
authOrs.of that study- indicate that through discussions with business,
civic, political, and religious leaders, it was apparent that citizen
satisfaction with the police had increased in the experimental beat
(E11iott and Sardino, 1971). However, this assertion cannot be sub-
stantiated, and even if it were true, it would be incorrect to attribute
it to the 1pcreased intensity of the patrol force.

Howardns study of bicycle patrol in the Claremont Colleges also
included a sﬁrvey of students there. He reports that stqdents' attitudes
toward departmental effectiveness became more positive, and that stuéents
felt more secure on campus after the special program had been operative

for five months (Howard, 1977). Both of these may be taken as indications

of improvements in students' satisfaction with the campus police.
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Thus, if we take the researchers' word on their answers to this

research question, we are again left with inconciusive results as shown
in Table VII. AA1so, we cannot ignore the methodo]ogical problems accom-
panying this work and these will be address later (seevPart V). However,
if we consider our own interpretation df the Kansas City results, then
more evidence would seem to favor the argument that preventive patrol
does enhance citizen satisfaction. At any rate, there is no conclusive
piece of research at present which answérs in a definitive manner the

research question posed.

(3) Does foot preventive patrol deter crime?.

Tho&gh motOrizea patrol currently constitutes the major activity
of urban U.S. police departments, foot patrol represents the oldest mode
of police deployment. There are those who feel that foot patrol has been
and continues to be an effective crime deterrent, and that the merits of
foot patrol should not be overilooked in favor of motofized patrol.  We
have uncovered nine* studies which have examined the deterrent effect df
foot patrol; the results of some of these studies will now be discussed
in detail.
| In Isla Vista, California, a foot patrol was initiated following 18
months of community unrest (Kinney, Howlett and Harris, 1976). MWhile
serious reported crime decreased, petty reported crime increased. The
‘isla Vista evaluators claimed that crime itself decreased, though report-

ing rates were thought to have risen. However, there is no evidence in

the report that substantiates this claim.

* As a tenth study, we had hoped to review the Police Foundation's foot
patrol experiment in Newark. Unfortunately, no documentation of this
significant study exists at the time of writing,
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. Table VII

RESEARCH QUESTION: Does motorized preventive patrol enhance citizen

satisfaction?
CREDIBILITY
HIGH MEDIUM LOW TOTAL
- YES, |

"HYPOTHESIS 0 - 1 2
CONFIRMED

INCONCLUSIVE 0 0 0 0
NO, ~ ,

HYPOTHESIS 0 1 1 2
REJECTED

TOTAL 0 2 2 4
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Pendland and Gay reported that Part I crime decreased 25.4 percent
in a high crime area of Fort Worth following the 1n1tiatibn of foot
patrb] (Pendland and Gay, 1972). Crime decreased by 11 percent citywide
during the one-year program. The authors con;1uded that the foot patrol
was effective in deterring crime. |

An earlier study of foot patrol was conducted in New}York City (New
York City Police Department, 1972). On September 1, 1554, the foot
patrol strength in New York's 25th precinct was increased from 188 to 440
patrol officers. This level of foot patrol was maintained for four months.
Felonies and misdemeanors decreased by 55.6 percent in the precinct‘wh11e
arrest rates increased. These results prompted New York police officials
to conc1gde that the foot patrol had. been a success. However, the study
was not controlled: there was no analysis pertain%ng to crime displace-
~ment and certain minor crimes were reperted to have increased--prompting
questions and doubts about crime cétegorizations by police officers.

Another New York study, this time of foot patrol fn the subwgy system,
was conducted by the New York City Rand Institute (Chaiken, Lawless, and
Stevenson, 1974). Using an interrupted time series design, the Rand
researchers examined eight years of subway robbery data. During this
period, bo1ice presence in the subway almost tripled.. Robberies apparent-
1y decreased after the increase %n foot patrol and these robberies were
not deferred to other’houré of the day. Rather, a "phantom effect" pre-
vailed whereby crime-deéreased at hours just outside of the foot patrol
shifts. Unfortunately, some time after the dissemin&tion of the results
of this study, it was learned that much of the data analyzed by the
researchers had been falsified during compilation by police employees.

However Chaiken (1978) has reanalyzed this study considering the effects
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of the data falsification, and he concluded that the earlier results are
valid with the exception of their 'magnitudes (i.e., the deterrent effect
was less than stated). | |
Not all foot patrol programs have demonstrated a deterkent effect.
In Nashville, an additional six foot patrol officers were deployed in
two target areas (Schnelle, Kirchner, Lawler and McNees, 1975). Using
time-series models based upon six weeks of dgta, it was determined that .
foot patrol had no effect on the arrest rate. The number of reporfed
offenses increased in.the areas provided with foot patrol. Thus, the
effectiveness of foot patrol is questioned by this study.‘iHowever, here
problems of random flucuations due to the small sampié size, basica]Ty.
in favor of the null hypothesis, and change {n crime reporting probabili-
ties may all have influenced the outcomes of the study.
Another study of foot patrol was conducted in St. Louis (Walsh, 19%5).
From June 1972 to November 1975, overtime foot patrols were deployed in
‘areas of the city exhibiting high crime rates. These foot patrols were
reallocated quarterly. According to the project evaluation report:‘
Measurable crime reduction has occurred only in isolated
cases when compared to area and citywide trends. No
significant gecgraphic displacement of crime appears
to have occurred. Crime appears to have been displaced
to the unpatrolled hours in the experimental areas.
(Walsh, 1975). | ~
One of the more interesting studies in foot patrol was reported by
- Bright (1970). This cne-year experiment was perfdkmed in the British.
cities of Cardiff, Manchester, Newcastle, and Sheffie]d beginning in Decem-
ber 1965. Each city selected one beat as a control (one foot officer/beat)
and one beat as experimental (0,2, 3,4 foot officers/beat). Crime

levels were examined as a function of the number of foot officers/beat.

The results 1ndicated‘that crime decreased markedly when the level of

1-69

B
1%
;

L

g
i




foot patrol.changed from no officers/beat to oneyofficer/beat. Crime
leveIS did not change with increases in foot patro1 intensity above one
officer/beat. Thus, it would seem that foot patrol is certain1y preferabTe
to no patrol, but that the actual level of foot patrol may hot be im-

- portant (within the ranges examined by this experiment).

Table VIII summarizes our assessment of studies Whiéh have examined
the deterrent effect of foot preventive patrol. As is the case with
motorized patrol, no easy conclusions are reachable. This is due to the
conflicting resu]ts reported by different researqhers, and the iow tech~
nical quality of most research performed to date. Thus, our review of
completed studies cannot support or refute the hypothesis that foot patrol
deters’ crime. |

(4) Does foot preventive patrol enhance citizen satisfaction?

As is the case with motorized patrol, police officials are
concerried that citizen response to foot patrol be favorable. Indeed, ‘it
is often foot patrol that tends to be stepped up in an area in response
to citizens' outcries for more "pnlice protection.” Four of the studies
we reviewed surveyed citizen attitudes toward foot patrol, and all fodr
yield similar conclusions.

In Fort Worth a survey was administered to two independently select-
ed random samples of residents, one before foot patrol, the other after.
According to the researchers, this second survey indicated “. . . a gener-
ally faVbrab]e response on the part of area residents to the Foot Patrol
Unit" (Pendland and Gay, 1972).

A direct comparison of foot patfol to motorized patrol was obtained
in St. Louis. As part of the eva]yation of the Overtime Foot Patrol

Project, a survey was administered to citizens asking them to compare the
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RESEARCH QUESTION:

Does foot preventive patrol deter crime?

Table VIII

CREDIBI!

O

& 3

YES,
HYPOTHESIS
CONFIRMED

HIGH

MEDIUM

LOW

TOTAL

o]

INCONCLUSIVE

2]

NO,
HYPOTHESIS
REJECTED

TOTAL
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Ly st e

effectiveness of foot patrol to . car patrol. Ninety-four percent said that
foot patrol was as good as or better than car patrol, with 69 percent
saying "better." This was taken as an indication of c¢citizen satisfaction ;;
with foot patrol by the St. Louis evaluators. » ' o
The evaluation of foot patrol in Isla Vista included a citizen sur-

vey. This survey showed that Isla Vista residents preferred foot patrol

g e ey
wF T T Ty

~to other types of policing. However, these findings are not entirely

believable, as "The sampling techniques employed to select survey respon-

o HTTOANRY S e e

dents were not precisely described; consequently, neither the representa- éi
tiveness of the sample not the levels of statistical confidence in the f
results could be assessedf (Kinney, Howlettqand Harris, 1976). _Another
problematic survey is presented with the preliminary evaluation of a

foot patrol program in Des.Moines, Iowa (Central Iowa Crime Commission,
1977). This survey was presented in conjunction with one month of foot

patrolling to small samples of citizens (20-30). Though the representa-

tiveness of this survey cannot be guaranteed, it did indicate that citizens
were satisfied with foot patrol.

Thus, from the four studies we have examined on this issue, it appears
that citizen satisfaction is enhanced through the use of foot patro].
Again, the technical quality of some of these reports is questionable. ﬂ
However, in the absence of strong counter-evidence, we conclude that
completed research supports the contention that foot patrol enhances
citizen Eatisfaction with the police.

(5) Does preventive patrol facilitate the interception of crimes
in_progress?

Sy v T Pl vt o e

The interception capabilities of motorized patrol units have been

analyzed from both theoretical and applied perspectives. Theoreticians
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have relied on an area of operations research known as "search theory" to
mpde1 the likelihood of events such as the space-time coincidence of
randomly patrolling cars and randomTy Tocated crimes. Empirical estimates
of these "interception probabilities" have been obtained by computing the
fraction of crimes’potentia]1y obsefvab1e by the police that resulted in
arrests of criminals "caught in the act."

With respect to the theoretical aspects of this issue, it is noted

that Blumstein and Larson (1967), El1iott (1973), Larson (1972b), Bottoms

et al. (1972) and Kaplan (1979) have all formulated similar models of
interception probability, and they have obtained similar results. An
increase in the number of patrol units in an area will certainly increase
the overall threat of intercepting crimes in progress. However, the f
actual magnitudes of thesefinterteption probabilities are so small ‘that
the cost of deploying additional patrol units may outweigh the benefits
of the improved interception capabilities.

We previously mentioned the finding of the Science and Technology

Task Force that interceptions are so rare that they occur once in 14 years.

Larson (1972b) estimated that at a patrol frequency of one passing per hour,

and for a crime lasting one minute, the 1ikelihood of 1n£ercéption is only
about 1.7 percent. In Syracuse, Elliot (1973)'est1mated an interception
probability of 0.8 percent, while Kaplan (1979) derived an interception
probability of 0.6 percent using data from San Diego. All of'these
probabi]iti;s are very Tow. Since apprehension probabilities are even
smaller than interception probabilities, these models suggest that patrol
in and of itself is not an effective strategy for.apprehending offenders.

The only large scale experimental study which explicitly addressed

this question was the Crime Control Team in Syracuse. It is true that at
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times, the number of patrol units was increased in the experimental beat
by as much as-a factor of four. It is also true that the interception
rate of 3.8 percent obtained was an improvement over the interception
rate of the regular patrol by a factor of six. However, Elliott was
disappointed with this result, having expected to achieve an interception
rate of 10 percent to 15 percent. He stated that he ". . . was not able
to impress the Crime Control Team with the importance of the speed of the
vehicle to an effective interception patrol. A1l of the people connécted
with the experiment continued to patrol at a constant slow speed, which
maximized their detection capabilities rather than their interception

capabilities." (E1liott, and Sardino, 1971, p. 116).

E1liott's later monograph entitled Interception Patrol: An Examin-

ation of the Theory of Random Patrol as a Municipal Police Tactic (El1liott,

1973) consolidated his previous theoretical work and his research with
the Crime Control Team. He proposed a method for constructing computer-
designed patrol routes based on the notion of maximizing interception
probabilities, and concluded ‘that his methods required extensive experi-
mental evaluation at High cost.

Larson a]so'examined the notion of allocating patrol resources with
the objective of intércepting crimes in progress. His model produces
optimal coverage functions which prescribe the relative amounts of time
different areas should be patrolled (as opposed to the fixed route patrols
resulting from El1iott's model). One interesting finding from Larson's
work is the idea that in order to maximize crime interception, certain
areas should not receive any patrol. This theoretical result buttresses
Larson's notion that ?f}uid patrol"” could be an efficient and effective

patrol option.
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A detailed examination of this same mode1 Qas performed by the
Operations Research Task Force of thelChicago Police Department (Bottoms,
}et al., 1972). Using actual robbery data from Chicago's Second‘Po]ice
District, the Chicago researchers were able to determine the amount of
patrol effort that should be alloéated in order to maximize the probability
of a space-time,coincidence. However, the maximum interception proba- .
bilities obtained were on the order of one or two percént. While these
percentages may be disappointingly small, they may account for a sizable
fraction of arrests for particular types of crimes (e.g., burglaries);
an increase, say from two to four percent interception rate woqu corre-
spond to a dbubZingrof on-scene interception arrests.

It would seem, though, from this review that although one can allo-
cate patrol resources in a manner which will maximize the interception
capabilities of patrol units, these interception capabilities are quite
limited even when operating at optimum levels. Thds, one wouid say that
preventive patrol does facilitate the interception of crimes in progress,
but this in itself is of limited consequence in the achievement of overall

patrol objectives.

4.2 RESEARCH EXAMINING THE MERITS OF RAPID POLICE kESPONSE

Another contested issue in patrol research concerns the effectiveness
of rapid police response to calls for service. Recalling our earlier
discussion, police response time (too often aggregated by type of call
and by response system component) is used widely as a surrogate measure
of the effectiveness of the police response system.

(6) Is response time inversely related to apprehension
probability?

(7} Is response time inversely related to citizen
satisfaction?
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(8) Is response time inversely related to the number of
units on patrol?

(9) Do Automatic Vehicle Monitoring Systems reduce response
time?

Our assessment of research in response time is based on those studies
listed in Table IX.

(6) Is response time inversely related to apprehension probability?

"The probability of arrest is strongly related to the elapsed time

113

between a criminal event and the arrival of police on the scene . . . .
(Bottoms et al., 1972, p. 89). The Chicago Operations Research Task Force
is not alone in assuming the correctness of the above proposition; indeed
this belief has long béen held by police administrators dating back to
August Vollmer and the beginnings of motorized patrol. Our research has
uncovered one theoretical and five eﬁpiricé1 studies relating to this issue;
the results of these efforts are as follows.

In a 1ittle known report entitled Police Tactics Against Robbery

" (Bottoms, 1971). Bottoms presented a model relating apprehension probabi]ity‘

to response time-.(which Bottoms refers to as "time late"). Using ideas
from search theory and some simple assumptions governing patrol behavior
and criminal escape routes, Bottoms was able to demonstrate why the like-
lihood of apprehending a thief should decrease markedly with increases in
response time. Thus, Bottoms' model provides a theoretical rationale for
the expectation that response time and apprehensfbn»probabi1ity are inverse-
1y relatéd. |

As mentioned, we have discovered five studies which have empirically
reséafched this issue. The approéch in all these studies was similar.
~ Essentially, each study examined the fraction of all calls with response

time not exceeding minutes that resulted in at least one arrest. Here
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(1)
(2)

(4)
(5)

(15)
(16)

Table IX

Research Efforts: Response Time *

Analysis of Response Delays and Arrest Rates.

Evaluating the Effectiveness of One-Officer versus Two-Officer

Patrol Units.

Patrol Staffing in San Diego: One- or Two-Officer Units.

Police Response Time: Its Determinants and Effects.

Police Tactics Against Robbeﬁy.

Resource Al]ocation in the Chicago Police Department.

Response Time Analysis.

- Science and Technology Task Force Report.

St. Louis AVM: Phase I.

St. Louis AVM: Phase II.

The Kansas City Preventive Patrol Experiment.

The Relationship of Response Delays and Arrest Rates.

The Wilmington Split-Force Experiment.

The Worcester Crime Impact Program.

Urban Police Patrol Analysis.

What iHappened to Patrol Operations in Kansas City? A Review of

the Kansas City Preventive Patrol Experiment.

* Complete reference may be found in the bibliography.
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"police response time" is the sum of communications room delay and travel
time, and calls for service are usually aggregated over a wide class.

The response time/arrest‘rate relationship was tested with respect to its
form and strength to determine if apprehension probability and response
time bear an inverse relationship to each other.

Of the five studies examined, three were able to demonstrate a strong
inverse relationship between response time and apprehension probability
(Isaacs, The Institute for Defense Analyses, 1967, Clawson and Chang, 1977,
and Tarr, 1978), while two claimed that the postulated inverse relationship
was either weék or non-existent (Kansas City Response Time Study, Kansas
City Police Department, 1977, Pate, Ferraia, Bowers and Lorence, 1976).
It is interesting to note that the two studies rejecting the hypothesis
under discussién had sample sizes much smaller than the other three pro-
jects. Indeed, Pate et al., considered only 731 calls, while the Kansas
City Response fime analysts sifted through 949 incidents. In sharp con-
_trast to this, Clawson and Chang examined 2,532‘ca1is, Tarr studied 3;639,
and the Is&acs study sampled 4,376 calls for police se}vice.

If one closely examines the methods used in these five studies, it
is apparent that the Isaacs, Clawson and Chang, and Tarr papers utilized
approaches which are well suited to the research question posed. The
other two studies are fraught w{fh methodological problems, some of which
will be discussed in Part V. Thus, the evidence presented would seem to
favor tge notion that there fs an inverse relationship between response
time and apprehension probability (see Table X).

However, this relationship is not necessarily causal. It is not true
that a quick response time will guarantee an apprehension. It may be
that for certain types of calls (e.g., victim-tkiggered robbery alarms, to
be extréme), offiéers will respond faster due to their'know1edge that there

1-78

ity u P e ety

i,

!
)
&
Feen
hE
i
I
py
o

¥

i
o

LR A A i R S

A ) s i e e A



RESEARCH QUESTION: Is response time inversely related to apprehehsion

probability?

Table X

CREDIBILITY

YES,
HYPOTHESIS
CONFIRMED

HIGH

LOW

TOTAL

MEDIUM

INCONCLUSIVE

NO,
HYPOTHESIS
REJECTED

TOTAL
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is a high likelihood of an arrest being‘made for these types of calls.
This "chicken-or-egg" syndrome will noﬁ be sorted out without recourse
to a carefully controlled study; Isaacs in 1967 made this clear in
stating: |

The data collected on the response time in duplicating
field units appears [sic] to support the hypothesis

that faster response time leads to more arrests. .
(But) only a controlled experiment designed spec1f1ca11y
to test this hypothesis would be conclusive proof.

(The Institute for Defense Analyses, 1967, pp. 100, 93)

To date, no such controlled experiment has occurred.

(7) Is response time inversely related to cztzzens satisfaction
with _the police?

We have already discussed why c]iéﬁt satisfaction is important to
the police. The level of motorized and]or foot Qatro] is one indicator
thoughi to be correlated with client satisfaction; response time is an-
other assumed surrogate for citizens' satisfaction with the police. We
have uncovered four studies which question the notﬁon that citizens'
satisfaction is partially governed by police response time, and it is of
note that these studies have all reached the same concluston.

The Police qundationestudy Police Response Time: Its Determinants

and Effects examined this issue in detail using data generated by the

Kansas City Preventive Patrol Experiment (Pate, Ferrara,'Bowers, and
Lorence, 1976). It was found that citizen satisfaction with response
time rgmained at a constant (and high) level over a large variatibn of
percei;ed response times. However, a significant correlation was found
between citizen satisfaction and the difference between observed and
expected response time; if the police were able to respond quicker than

expected, the citizen involved was more likely to be satisfied than if

the police responded slower than expected.
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The LEAA-funded Response Time Analysis (Kansas City Police Depart-

ment, 1977) also researched this question. Again, surVeys reported that
most of the population was satisfied W1th response time regardless of the
actual response time involved. The researchers also advanced the argument
that it is the difference between perceived and expected fesponse time
?which is crucial in determining citizen satisfaction. There are some
technical flaws in the statistical metnods accompanying this repﬁrt (see
Part V); however, the results obtained regarding citizen satisfaction were
probably not greatly éffected. |

In Worcester, Massachusetts, researchers (Tien et al., 1975) noted ~
that citizen satisfaction was consistently h%gh despite variations in |
response time. For example, 46 percent surveyed there experienced
response times ranging from 0-10 hinuteé, yet 50 percent were very sat-
isfied with the résponsé time incurred. Like the other studies mentioned,
the Worcester study also indicates that citizen satisfaction.is'not too
dependent on response time.

The same finding appéared in Wilmington (Tien, Simon, and Larson,
1976). Of 180.peop1e surveyed, nearly 50 percent stated that a response
time of over 10 minutes would be acceptable. The researchers attempted
to determine an upper bound for the range of response times which would
leave citizens satisfied with the service received. One survey showed
that a de1§y of up to 40 minutes would be unacceptable to 74 percent of
192 respondents, while another survey showed that 54 percent of 189
respondents would not accept delays of up to 30 minutes. The Wilmington4
study detected tremendous indifference among citizens as to the relation-
- ships between response time and quality of service. Ih two surveys, well

over 70 percent of survey respondents stated that response time had no
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effect on the .quality of police service received. Finally, in a very
limited sample, citizens were informed that a response delay would
occur--and 45 percent of this sample responded that they “"couldn't care
less". Hence, from the Wilmington study, it would appear that response

time does not have much of an effect on citizen satisfaction.

We have éeen four studies, which employed different methodologies
and were designed for different purposes, approach a near consensus on
the issue of the relationship between response time and citizen satis-

faction. It is certainly suggested from this review that response time

does not play a major role contributing to citizen satisfaction with the

" police (see Table XI).

Extreme care must be exercised in interpreting this result regarding
citizen satisfaction and police response time. It would be incorrect for
police decision makers té intérpret‘this result in a way which argued for
indiscriminate increase in police response time; the research sfudies
reviewed here do not c]aimkthat a deliberate iﬁcrease in response time
would be received favorably or, at Bést, indifferently by the populus at
large. The measured insensitivities of citizen attitude with respect to
various levels of responsiveness is due to several factors. First, the
great majority of calls for police assistance are non-urgent in nature;
these may either be servicé—re]ated calls, such as parking violations and
Tock-outs, or reports of crimes that occurred hours or days earlier. For
such incidents, citizens are now known to voluntarily incur significant
delay between discovery of the incidents and reporting to police; this
is. a major finding of the Kansas City Response Time study (Kansas City

Police Department, 1977). Thus, a citizen voluntarily delaying a call to
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RESEARCH QUESTION:

Table XI

Is response time inversely related to c1t1zens

satisfaction with the police?

CREDIBILITY

YES,
HYPOTHESIS
CONFIRMED

HIGH

MEDIUM

LOW

TOTAL

INCONCLUSIVE

NO,
HYPOTHESIS
REJECTED

TOTAL
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the police is not Tikely to care whether thé police respond within 5
minutes, 10 minutes, or even 45 minutes, as long as the delay incurred is
not judged to be excessive. This accounts for the finding that it is
citizens' anticipated delay for police service versus the actual delay

that is the critical variable, not the absolute delay incurred. Thus a
citizen who is calling in and who‘is advised that police response may
require 45 minutes is not Tikely to be perturbed if that citizen is
reporting a low-priority call. A setond problem related to these studies
is that each of the police departments involved in the studies are by

the selection process of the study being done there in the first place
re]ativg]y progressive, innovative, and willing to service calls from the
public in an effective manner. We have personally visited police depart-
ments in the United States in which a sizeable fraction of calls for

police assistance are never responded to, which results in a virtually
infinite response time. In & number of departments, queues at dispatcher's
stations of an hour or more preclude immediate dispatch of calls for serv-
ice; these queues are found not on]y‘during the more traditional high crime
hours but may occur at any time of the day or night. It is unlikely thét
citizen surveys of police response time in such cities would yield results
similar to the results we have seen for the four studies cited here.

Third, even the studies cited here tend to aggregate their findings over
the entire class of calls for service, thereby relegating the importance
of ext#eme]y urgent énd high priority calls to the "back burner". It
appears highly unlikely that a citizen who is calling for police assistance
while someone is attempting to break‘into his or her residence would be

satisfied with a 15-minute or 45-minute response time; the reason that
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these results do not show up in the studies is that such calls for service
account for a very small percentage of total calls for service.

Thus, the policy implications of a particular set of research studies,
even when the research studies share a cohsénsus of findings, are not at

all obvious. In the early 1970s, mayors and city managers reacting to

early press releases of the Kansas City Preventive Patrol Experiment results

_ jumped to the conclusion that preventive patrol--due to its relative
ineffectiveness--could be virtually e]iminaied, thus allewing a reduction
of up to 50 percent of total patrol officers; this policy conclusion was
also simplistic and inaccurate. It remains a challenge to translate
research findings into positive, action-oriented policy results. .

(8) " Is response time inversely related to the number of units on

patrol?
Related to the notion that small response times are "good" is the

question of how response time may be reduced to desirable levels. One

intuitive strategy is simply to increase the number of police cars fielded.

Indeed, there exist reasonable mathematical models relating mean response
time to the strength of the patrol force, and.these models all exhibit
inverse reiationships between response time and the nuﬁber of units on
patrol.

Hence, one df the expected results of the Kansas City Preventive
Patrol Experiment was that response time would vary by type of beat; 1.e.,
proactive ‘beats with three patrol units were expected to experience rapid
responses, while reactive beats with no patrol were expected to experience
lengthier responses. However, it was found that response time did not
vary at all by beat. This result is tenuous at best, due to improper
labelling (i.e., categorizing by type of car rather than type of beat) and

due to a large number of cross-beat dispatches. In all Tikelihood, this
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discovery says more about the inadequacies of the experimental design
of the Kansas City experiment than about the "hypothesis" being tested.

In San Diego, researchers (Boydstun, Sherry, and Moelter, 1977)
indirectly touched on this issue when response times involving two
answering units were comﬁared to response times involving one answering
units. It was found that two-unit response times were lower than one-
unit response times. Had response times been measured according to the
first unit to arrive on-scene in the two-unit case, then this finding
that two-unit response times are more rapid than one-unit response times
would make sense. However, the observed result was accompanied by the
fact that two-unit response times corresponded to the response times of
the second unit to arrive on-scene. One cannot accept such an unexplained
(and perhaps unexplainable) finding as.proof of much; one can suspect
that something was problematic with the conduct of the experiment.

Thus, although two empirical studies speak to the contrary if accepted
at face value, we feel that the relationship between response time and
the number of patrol units fielded is, in fact, inverse. Raising the
number of available units in an area should serve to reduce response time,
usually according to a "square root law" as discovered and verified
empirically be Rand researchers in a'fire context (Chaiken, Ignall, and
Walker, 1975).

(9) Do Automatic Vehicle Monitoring systems reduce response time?

t

Another proposal for reducing response time involves the use of

Automatic Vehicle Monitoring (AVM) systems. This technology provides
dispatchers with real-time information pertaining to the location and
availability of patrol units. The anticipated savings in response time
are due to the fact that with AVM information, it would be possible to

dispatch the patrol car closest to the incident.
1-86
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In Urban Police Patrol Analysis, Larson (1972b) modeled the perform-

ance of AVM systems with respect to reductions in response time due to
closest car dispatching. He concluded that the use of car locators such
as AVM could be expected to reduce travel time by 10 to 20 percent. For
cities with mean travg1 times of about 5 minutes, this transiates into

a mean savings of up to one minute in response time. However, since
travel time typically comprises only about 40 percent of tétal police
response time, even a 20 percenf reduction in travel time corresponds to
only an 8 percent reduction in total responSe time.

The Chicago Operations Research Task Force (Bottoms et al., 1972)
also analyzed anticipated savingé in response time due to the use of car
locator systems. Using a detailed simulation model, the Task Force
concluded that the car Tocator system alone does not result in large scale
improvements in system efficiency. The maximum savings in response time‘
due to the car locator were reported to be two minutes. If intersector
dispatching was allowed, and if a car locator system was in use, then
response time savings were predicted to approach four minutes. However,
the bulk of these savings was attributed to the allowance for intersector
dispatching rather than the use of the car locator system.

Considering the analytical results discussed above, the evaluations
of the implemented St. Louis AVM car locator system have revealed some
surprises gLarson, Colton, Larson, and McKnew, 1976; Larson and Simon,
1979). It‘was anticipated that AVM could reduce travel time by as much
as 15 percent. Empirically, reductions of this magnitude simply did not
occur; when comparing the drop in travel time citywide to tﬁevAVM
district's decrease, it was found that the AVM district expekienced a net

decrease in travel time of only 4 percent. Hence, the evaluators
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concluded: "Regarding the effect of AVM on average travel times, we
must view the results of Phase I (one-district AVM) as inconclusive"
(Larson, Colton, Larson, and McKnew, 1976, p. 23).

The Phase II (citywide AVM) evaluation revealed a similar finding.
"The impact of AVM on response time was small, and not sufficient to
materially influence apprehension rates or the effectiveness of the
department” (Larson and Simon, 1979, p. 106). Typica]]y,.AVM-re1ated
savings in response time were on the order of 15-20 seconds.

To date, the only cities that utilize AVM systems are St. Louis,
Missouri; Dallas, Texas; and Huntington Beach, California. We have
discovered a Master's thesis by Otto Reichart (1977) describing the
response time benefits of the Huntington Beach AVM system. For this
study too, there are no measurable response time benefits due to AVM,
compared to the police response system operating pr%or to AVM.

Thus, current empirical evidence does not support the contention
that an AVM system reduces police tra?e1 time. However, close scrutiny
of the evaluation reports in question, both for St. Louis and Huntington
Beach, reveals that the AVM systems in those two cities experienced
serious technical difficulties during‘thg period of the evaluation. In
St. Louis, for instance, it is known that dispatchers frequently}did not
follow the "closest car" concept due to their feeling that the system
was not function1ng properly from a technical point of view. Thus,
while the statistical evidence to date does not support response time
reduction due to AVM systems, one may correctly question whether the
finding is due to inadequacy in the theory or inadequacy in the tech-

nology impliemented to date.
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4.3 RESEARCH EXAMINING THE MERITS OF ALTERNATIVE ORGANIZATIONAL.AND
MANPOWER ALLOCATION SCHEMES

A broader body of research has attempted to examine several exp]oraf

tory hypotheses in the areas of patrol force organization and manpower
allocation. Table XII contains a 1ist of studies that have examined at
least one of the following questions: ’
| (10) Is one-officer patrol more efficient/efféctive than two-
officer patrol?
(11) Does one-officer patrol present a greater danger to officers'
safety than two-officer patrol?
(12) 1Is team policing more efficient/effective than routine
patrol? |
(13) Is specialized patrol more efficient/effective than routine,
patrol? .
(14) Are women as effic{ent/effective on patrol as men?
| The results of research into these aspects of patrol are the subjects
of discussion in this section.

(10) Is one-officer patrol more efficient/effective than two-officer
 patrol?

The postulated benefits of one-officer patrol are well known. Indeed,

reports along the lines of the Chicago Police Department's One-Man Patro1

Cars (Chicago Police Department, 1963) present a host of reasons for
uti]izingione-officer patrol cars. Though police officials across the
country have long held differing views on this topic (see Governmental

Research Institute's survey One-Man Patrol Car Operation [Governmental

Research Institute, 1957]), Tittle research has been carried out until

recently with respect to patrel car staffing.
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(6)
(7)
(8)
(9)

(10)
(11)
(12)
(13)
(14)
(15)

Table XII

Research Efforts: Alternative Organizational and Manpower

Allocation Schemes *

An Analysis of Team Policing in Dayton, Ohio.

An Evaluation of the Bellevue Police Department's Experiment in.

Team Policing.

Atlanta High Impact Program Project Evaluation.

Crime Control Team.

Evaluating the Effectiveness of One-Q0fficer versus Two-0fficer

Patrol Units.

Evaluation of Women in Policing Program, Newton, Massachusetts.

Evaluation of the Community Centered Team PoTicing Program.

Final Evaluation of Team 28 Experiment.

Final Report: West Philadelphia Strike Force, Act I, North,

Central-Northwest Strike Force, Act II.

First Year Evaluation of the San Jose Patrol Emphasis Program.

Montpelier, Vermont's Directed Patrol Expériment.

Orie=-Man Patrol Cars.

One-Man Police Patrol Car Operation.

Patrol Staffing in San Diego: One- or Two-Qfficer Units.

Policewomen on Patrol: Final Report.

* Complete references may be found in the bibliography.
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(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)

Table XII
(Page 2 of 2)

Report on One-Man Patrol Cars in Kansas City, Missouri.

Spécial Police Units in Michigan: An Evaluation.

Team Policing Experiment: Analysis and Evaluation.

The Beat Commander Concept.

The Cincinnati Team Policing Experiment.

The Use of Paraprofessionals in Police Service.

The Wilmington Split~Force Experiment.

The Worcester Crime Impact Program.

Women on Patrol: A Pilot Study of Police Performance in New
York City.
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One early exception to this last statement was the Kansas City

Police Department's Report on One Man Police Patrol Cars (Kansas City

Police Department, 1955). This study compared patrol performance in

1952, when all cars were staffed with two officers, to patrol performance
in 1954, when all cars were staffed with one officer. In terms of response
time, number of calls serviced, and crime rates, the one-officer patrols
performed well. However, due to its short time span and lack of statis-
tical controls, this study's findings are not easily generalized. Also,
through personal communication with the Kansas City Police Department, we
have reason to believe that not all results of this study were reported

in an acceptably unbiased manner.

As part of the Crime Control Team expériment in Syracuse (El1liott
and Sardino, 1971), a limited test was conducted to eva]ﬁate the inter-
ception capabilities of one- and two-officer patrol units. Here, man-
power was held constant, i.e., two one-officer units were substituted
for one two-officer unit. It was found that two-officer units consistently
outperformed one two-officer unit in terms of detecting "simulated" crimes
(é.g., tape on a window to represent a break-in). Since manpower was held
constant while detection capabilities were increased, it was concluded
that one-officer patrol is more efficient than two-officer patrol.

In Seattle, Tarr (1978) analyzed response-related arrests as a
functiop of the number of officers per primary unit. She reported that
for res;onse times under 10 minutes, two-officer units have significantly
higher arrest rates than one-officer units. However, she also notes that

this relationship could be due to the dispatching policy of the Seattle

Police Department.
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A twelve-month experimental study of patrol unit staffing was
performed in San Diego. This experiment substituted one-officer cars
for two-officer cars on a unit-for-unit basis. 1In the evaluation

report Patrol Staffing in San Diego: One- or Two-Officer Units (Boydstun,

Sherry, and Moelter, 1977), it is concluded that on the basis of calls

. handled, arrests, response'time, monetary cost, and other measures, one-
officer patrol is clearly as effective and more efficient than two-officer
patrol. |

Finally, Kaplan (1979) has investigated this issue using mathematical
models in conjunction with data proQided by the San Diego report. By
modeling performance measures such as patrol coverage, response time,
pétro] frequency and visibility, interception probability, and system
cost, he was able to conclude that one-officer patrb] is more efficient
than two-officer patrol. However, Kaplan's research assumed that two
one-officer units would be substituted for each two-officer unit (within
cost constraints), a strategy that preserves manpower. His models would
not support a unit-for-unit substitution of one-officer cars for two-
officer cars.

It would appear that with the exception of the Seattle data, most
researchers have found one-officer patrol to be an efficient staffing
mode. The arguments for one-officer patrol have generally assumed man-
power coniervation within cost constraints; assuming officer safety
and effectiveness are not problematic, one—officer‘patrol is probably
justified in this context. However, one study (San Diego: Boydstun,
Sherry, and Moelter, 1977) did go beyond this, suggestfng that unit-for-
unit Substitution (and the implied manpower decrease implicit in this

substitution) is both feasible and desirable.
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(11) Does one-officer patrol present a greater danqer to officers’
safety than two-officer patrol?

We are aware of only two studies which have examined this question,
and both studies committed the same basic mistake. In attempting to
compare the safety of one-officer and two-officer patrol, researchers in
Kansas City (Kansas City Police Department, 1955) and San Diego (Boyd-
stun, Sherry, and Moelter, 1977) examined the frequency‘of injury for
one-officer and two-officer units. The comparison statistic used was
the number of injuries per unit as opposed to the number of injuries per
officer. If one-officer and two-officer patrol were equally dangerous
to an officer, then the number of injuries per two-officer unit would
equal twice the rumber of inuries per one-officer unit; in either staffing
mode the number of injuries per officer would be the same (Kaplan, 1979).

However, one can easily correct this error by.halving the reported
two-officer injury rate. In doing this, we discovered that in both
mid-1950s Kansas City and mid-1970s San Diego, the injury rate per officer
is higher for one-officer patrol. The différence'between per officer
injury rates for one- and two-officer patrol 'is not great, however, and
in the absence of comparative statistics from other cities, we cannot yet
make a judgment on this issue.

(12) Is team poliecing more efficient/effective than routine patrol?

The topic area of team policing includes a wide range of organizational
strategies, not all of which are directly related to patrol. We will only
concern ourselves here with the patrol aspects of team policing; results
pertaining to other facets of team policing (such as new strategies for
criminal investigation) are discussed in another section of this study.
Also, a large number of team policing studies have been completed in recent

years, To assess all of these would be outside the scope of this project.
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Thus, we have chosén a sample of nine represantative team policing
studies for review and assessment. '

The common feature 1inking most team policing programs is their
reliance on the notions of decentralization and generalization. Thus,
the hypotheéis underlying team policing is that effective patrol and
other services can be provided in an efficient manner via a decentral-
ized (sometimes neighborhood-based) police department consisting of
offiCers who are generalists in the law enforcement field. From our
review of team policing studies, it would appear that the’validitx of
this hypbthesis remains an unresolved issue.

We have already commented about the preventive patrol aspects of
the Crime Control Team in Syracuge (E11iott and Sardino, 1971). While
it is true that crime rates went down in the CCT beat, it is difficult
to conc1udé that this was due to the new organi;atioﬁal structure of

policing in the experimental area. Indeed, this appears to be the

major difficulty in the evaluation of team policing programs in general--

there is no clear relationship between the change in police organization
implied by team policing and most of the measures of effectiveness
chosen for evaluation.

However, in some cases where team policing has been implemented,
patrol performance has improved markedly. The Crime Control Team was
one example. Crime rates were down over 30 percent in the Los Angeles
experiment%l area following the introduction of team policing (Los
Angeles Police Department, 1974). Another example occurred in Bellevue,
Washington (Ulberg et al., 1976), where burglary rates decreased by

12.5 percent after the implementation of team policing. Similar results

were obtained by the Atlanta Crime Analysis Team's evaluation of the
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Atlanta High Impact Program's team policing project (Atlanta Police
Department, 1976).

There have been reports of ineffective team policing programs as
well. For example, the Dayton, Ohio, team policing program was evalu-
ated (Cordrey and Pence, 1972; Cordrey and Kotecha, 1971), and it was
found that on the basis of clearance rates, apprehension rates, and
the 1ike, no differences emerged between team policing and routine
patrolling. In St. Louis (St. Louis Police Department, 1977), crime
rates did decrease, but not significantly so, leaving team policing
and regular patrol at hearly equivalent Tevels of effectiveness.

Finally, in the most in-depth study of team policing to date,
Schwartz andClarren ﬁ1977b) determined that crime rates decreased in
Cincinnati's team‘policing area and that more crimes were reported to
the police (a desired side effect that is, presumably, indicative of a
neighborhood's perception of police effectijveness). However, there
appears to be the possibility that some displacement of crime occurred.
The evaluators concluded that their results ". . . will serve both
advocates and opponents of team policing. What one makes of the findings
depends on the assumptions and background one brings to them" (Schwartz
and Clarren, 1977a).

Again, we have happened upon an issue which has not been resolved
by empirical research. It is also true that the credibility of most
studies;in team policing is low (Gay, Day, and Woodward, 1977). The
generic prob]ém of linking organizational changes in police departments
to patrol performance has made the evaluation of team policing programs
very difficult, foreing most evaluations into a state of methodological

helplessness in the absence of strict experimental controls as discussed
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in Part II. On top of this, there are some studies which have allowed
for research designs that would be problematic even with the use of
controls. For example, Bloch and Ulberg (1972) caution the reader to
"be aware that the project began with a call for volunteers who may Be
biased in judging the project's success." The authors of the Los Angeles
Team's study (Los Angeles Police Department, 1974) went so far as to
recomménd that ". . . any future team policing experiments not make use
of control areas for evaluative purposes, but be contrasted to city-wide S
data." ' |

Thus, we were simply not able to determine whether team policing is
more'prod0ctive than routine patrol. The conflicting findings and Tow

credibility of, the studies involved simply do not permit a definitive

T AT e Ty e,

answer to the research question posed. This situation is summairized in
Table XIII.

(13) Is specialized patrol more efficient/effective than routine
patrol? '

An organizational structure quite different from team policing is
found in those programs which have experimentéd with specialized patrol.
While team policing attempts to promote the notion of a generalist,
"Jack-of-all-trades" police officer, specialized patrol strategies aQoid
thé assignment of multiple functions to patrol officers. Terms such as
"split force", "directed patrol", and "strike force" have been developed
to denote ‘the unique assignments undertéken by these patrol officers.

One concept dating back to the mid-1960s is that of split-force ;;
patrol. The jdea behind split force is that the productivi%y of a police :
department may be improved if the two major activities of patrol--response

to calls for service and preventive patrol--are separated. Thus, a split }
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Table XIII

RESEARCH QUESTION: Is team policing more efficient/effective than i
routine patrol? L

CREDIBILITY

HIGH MEDIUM ~ LOW TOTAL

YES,
HYPOTHESIS 0 . 4 5
CONFIRMED

INCONCLUSIVE 0 S 0 ' 1

NO, .
HYPOTHESIS 0 1 2 3
REJECTED

TOTAL 0 | 3 6 9

LI el EXTE g e
LR TRETELTREY T
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force involves the formation of both response-oriented and preventive
patrol-oriented subforces within the overall command of the Chief of
Police.

A demonstration experiment in split-force patrol was formulated and
executed by the Chicago Operations Task Force in 1969. This three-month
experiment was designed to ". .-. increase the effectiveness of aggressive
preventive patrol activities while providing normal police service"
(Bottoms et al., 1972). The results obtained indicate that through
deferral of non-critical calls, police availability was increased; response
time increased on average by 30 seconds (though this was deemed insignifi-
cant); and preventive patrol effort was virtually doubled (though there
were no discernible changes in crime rates). Thus, though fhe effective-
ness of the patrol appeared to remain the same, the 'split force did
improve patrol efficiency.

In Wilmington, a one-year experiment in split-force patrol reached
similar conc]usionsi(Tien; Simon, and Larson, 1976). The Patrol Division
of the Wilmington Bureau of Police was divided into two patro1»e1ements{
Basié (response-oriented) patrol and Structured‘(pkevention—oriénted)
patrol. The intention of this city-wide study was "to test the efficacy
of the split-force concept. Unlike otiher more goal-oriented programs,

- the Wilmington split-force exheriment was not required to achieve any pre-
specified ghange in crime, fear, clearance or productivity level--it was
solely to ;est a concept" (Tien, Simon and Larson, 1976). As it happened,
the Wilmington split force operated in a more productive manner almost by
~definition. While patrol effectiveness did not decrease, patrol effi-
ciency did increase. The conclusijons of the Wilmington study strongly
support the contention that split force pafro] is a productive alternative

to routine preventive‘patro1..
' 1-99
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Building on the findings of the split-force experiment (i.e., that
citizen satisfaction is é function of expectation and that the Tlarge
majority of all calls for service are not critical in nature),

Wilmington conducted a follow-on National Institute of Justice-funded
management of demand program. What evolved was a response-oriented
strategy which attempted to test the central hypothesis that "alternative
response strategies cause an increase in call-for-service response
productivity." The program evaluation (conducted by Public Systems

Evaluation, Inc.) is completed at this writing and a draft report has

‘ been submitted which concludes that the reactive management of demand

approach, as tested in Wilmington, causes a significant increase in
call-for-service response productivit&; results in increased capability
to assess demand for po]iée services; and permits an increase in police
management effectiveness and flexibility.* |
Another experiment in Worcester also lends support to the split-
force concept (Tiem et al., 1975). Sworn police officers were freed to
concentrate on patrol-related strike forces (e.g., robbery and burglary) .
as eivilian Police Service Aides took responsibility for answering non-
critical calls for service. Crime levels «in the impact section of
Worcester decreased significantly compared to the city of Worcester as

a whole, and no crime displacement effects were detected. Paraprofessionals

(students, in this instance) were also employed in the policing of the

C]aremoﬁt Colleges in Los Angeles (Howard, 1977). Uniformed patrol officersy

were utilized for serious incidents, while the civilian personnel maintained

a patrol presence. ‘Though crime was reduced, the possibility of crime

* Cahn, Michael F. and Tien, James M., 1980. An Evaluation Report of An
Alternative Approach in Police Response: The Wilmington Management of

‘Demand Program. Cambridge, MA: Public Systems Evaluation, Inc.
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displacement was not ruled out.x It would appear, however, thaf the bulk
of the evidence reviewed with respect to split-force/civilianization
approaches to patrol is supportive of these specialized patrol options.
Programs experimenting with other modes of specialized patrol have
met with varying degress of success. For example, the final evaluation
of experimental strike forces in Philadelphia (Reagan et al., 1974) was
not able to determine the effectiveness of the project, principally due
to the difficulties involved in establishing causal Tinkages between the
strike forces activities and the crime rate. When examining implemented
strike forces and other special police units in Michigan, Lewis, Greene,
and Edwards (1977) could not detect any changes in crime rates, arrest
rates, and clearance rates as a function of the patrol programs. In
Montpelier, Vermont, a nine-month study of directed patrol yielded incon-
clusive results (Franks, 1980). Though Part I crime decreased in the
target area by 23 percent, the city-wide crime decrease was 37 percent.
From this quick review of selected research in specialized patrol,
it‘is apparent that organizationl changes can be made in police
departments and that SOme of these changes may be expected to improve
the delivery of patrol services. Split patrol and the use of civilians
in patrol work are two examples of successful patrol specialization.
However, it would be najve to expect that any organizational change
will impacg positively on patrol performance. Designing the organizational
structure of patrol forces in a manner which will maximize the usefulness
of patrol is a challenge to both police researchers and administrators.
The results from research in épec1a1ized patrol do offer a few pointers
as to what may or may not be efficient/effective blueprints for the

organization of patrol personnel.
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(14)  Are women as efficient/effective on patrol as men?

Police work has long been dominated by men. As of 1970, less than
one percent of American police personnel were women, and these were
primarily employed in traditional women's jobs (e.g., secretarial support)
(Milten, 1978). However, with the 1972 amendment of Title VII of the
Civil Rights Act, it became unlawful to deny women employment as patrol

officers solely on the basis of their sex. Hence, police officials were S

faced with another unanswered question: Can women perform all patrol
functions as well as men?

In an attempt to answer this question, Urban Institite researchers
.conducted a one-year experimental study in Washington, D.C. According » §

to Policewomen on Patrol: Final Report (Bloch and Anderson, 1974), 86

"new women" and 86 "comparison men" were hired by the Metropolitan D.C.
Poiice Department. These men and women were statistically compared using

a variety of patrol-oriented performance measures. The researchers . E

concluded that "the men and women studied. . .performed patrol work in a
generally simi]ar manner. They responded to similar types of calls for
police service while on patrol and encountered similar propoﬁtions of

citizens who were dangerous, upset, drunk or violent. . . .There'were no

reported incidents which cast seriocus doubt on the ability of women to

o A - e it 2 et <
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perform patrol work satisfactorily. . ." (Bloch and Anderson, 1974). -
An earlier study in New York City examined the performance of 41

statist{cally-matched pairs of male and female patrol officers over a

S R A T

seven-month period. Using measures such as type of incident serviced,

T e ¥ T e
N e

type of action instigated by officer (e.g., use of force), and citizens'
reactions to police services, it was determined that no differences existed

between the sexes with respect to patrol performance (Sichel et al., 1978).
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Similar results were obtained by Kizziah and Morris (1977) in Newton,

Massachusetts. Here, the performance of 12 female and 23 male patrol
officers was studied using multiple measures. After four months of
observation, no differences in performance were found, a resu]tAcon-
sistent with other women-on-patrol studies. | | R
The conclusions of these three studies support-the contention that
women can perform as well as men on patrol. Though each of the studies
mentioned suffers from the usual methodological problems associated with
experimental design, we have not been able to determine "fatal flaws"
which could completely negate the reported findings. Thus, we would agree
that based on the evidence that exists, women are as efficient/effective

on patrol as men.

\ | 1
This review of compteted research in police patrol has perhaps raised -

more questions that it has been able to answer. There have been substantive

agreements in a few research areas, but by and large, confTiéting results
and unresolved issues abound. The technical quality of the vast majority
of research projects reviewed has been disappointingly Tow. This only
serves to aggravate the lack of substantive consensus in patrol research.

In the next two parts of this report, we will attempt to sort out the
information that has been gathered in this section. We turn our attention
to research methodology in Part V, and attempt to synthesize the common

problems experienced in research design and conduct. In Part VI, we will

P ST I T S TSI T T v ey e - s . -
ST b I T Sy ey = Fhans

try to specify both the new knowledge we have acquired as a result of

patrol research, and the gaps in our knowledge which remain to be filled.
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V SYNTHESIZED METHODOLOGICAL FINDINGS

From our review of research in the field of police patrol, one
fact has become obvious: many studies examined exhibit low technical

quality. Inappropriate methods were used in some cases, while reason-

able techniques were poorly applied in other instances. Since conclusions

regarding the effectiveness of alternative patrol strategies are reached
thrdugh such analysis, the credibi]ity~0f these studies becomes question-
able. Indeed, the "findings/credibility" matrices of Part IV reflect |
this state of affairs.

We are not the first to have noticed the technical shortcomings of
pa£r01 research studies. For example, consider the National Evaluation
Project (NEP) patrol reporté. The Team Policing,NEP rated studies from
"low reliability" to "high reliability" on the basis of data sources.

Of 56 data sources, only four were rated to be highly reliable. With
respect to the Targe number of studies rated low, the authors of the NEP
state:

Most of the reports were rated as low primarily because

of inadequate research designs which made it difficult

to determine if the reported effects could be attributed

to the team policing program evaluated. (Gay, Day, and

Woodward, 1977, p. 4)
The NEP volume on specialized patrol also found problems with contemporary
patrol research. When éttempting to assess the merits of specialized

patrol via a review of existing program evaluations, the NEP researchers

state: .
1-105
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Serious flaws in the evaluation designs hindered any
definitive conclusions. The most serious flaws were:

- Failure to use an adequate comparison group

- Failure to control for historical changes in
project operation

- Failure to account for the effects of units
other than the specialized patrol on target
crimes

- Inadequate study of displacement.

(Webb et al., 1977, p. 11)
In the introduction to the NEP volume on traditional preventive patrql,
it is made c]ear'that‘“..... knowledge about patrol is incomplete in
many respects and frequently of dubjous quality" (Schell et al., 1976,
p. 5).

Indeed, the Mathematica review of policy-reTaied research in policing
Tabeled "Improper Study Design and Analytic Methods" as a major barrier to
validity. With respect to actual data analysis, the Mathematica team
statéd that ". . . the main theme appears to be the misuse of statistical
procedures . . . . Where the technidues are discernible, what is discerned
is often faulty . . . . Inference, which is the step logically following
from ané1ysis, is thereby rendered invalid" (Gass and Dawson, 1974, p. 21).
Several examples of flawed méthodo]ogy are discusséd in the Mathematica
report.

| These methodo1ogic§1 problems cannot be ignored. We feel that a
decision maker could be much worse off relying on an invalid piece of
research than s/he would be if Teft "uninformed". Though not intentionally
S0, podr]y designed research can mislead decision makers, resulting in
poﬁentia11y serious misallocations of scarce resources.

Several of the studies reviewed in Part IV qualify as poorly designed
and/or executed pieces of research. Though we fully intend td discuss the

generic difficulties associated with patrol research, a detailed examp1ey
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iTlustrating the research problems we have alluded to above would be most

useful. Such an example will now be presented.

5.1 A CRITIQUE OF THE KANSAS CITY RESPONSE TIME ANALYSIS (Kansas City
Police Department, 1977; 1979)

The LEAA-funded study of response time in Kansas City was conceived
as an investigation into the traditional assumptions governing police
response time. The two stated objectives of this study read as foW]ows:v

(1) Analysis of the relationship of response time to
the outcome of arrest, witness availability, citizen
satisfaction with response time, and the frequency
of citizens' injuries received in connection with
crime and noncrime incidents.

(2) Identification of problems and patterns in reporting
crime and requesting police assistance.

(Kans?s City Police Department, Executive Summary, 1977,
p. 1

The initial data base for this study consisted of 949 Part I crimes
which occurred in 56 of 207 Kansas City "beat-watches"* between March 1975
and January 1976. An additional 359 Part Il crimes occurring over the
sahe time period in the same beat-watches were also analyzed. In a |
lengthy statistfca] analysis, the components of response time (citizen
reporting time, dispatch delay time, and travel time) were reiated to both-
intermediate factors (e.g., trave1‘distance) and outcomes {(e.g., arrest)
via linear regression models (Kansas City Police Department, Analysis,
1977; 1979). Based on this analysis, the Kansas City researchers reached

the following conclusions:

* A “"beat-watch”" is defined as an eight-hour tour within a fixed
geographical beat.
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First, although some patrol strategies affect police
response time, a large proportion of Part I crimes are
not susceptible to the impact of rapid police response.
Secondly, for that proportion of crimes that can be
influenced by response time, the time taken to report
the incident largely predetermines the effect of police
response time. Thirdly, the factors which produce
reporting delays are primarily citizens' attitudes and
voluntary actions rather than uncontroliable problems
they encounter. Fourthly, if reporting time is not so
long as to hamper police efforts, prompt field response
has significant impact on crime outcomes in general.
(Kansa§ City Police Department, Executive Summary, 1979,
p. 23 :

The authors of the Kansas City reports elicited several decision implica-
tions from their work, one of which states, "Because of the time citizens
take to report crimes, the application of technological innovations‘and
human resources to reduce police response time will have negligible im-

pact on crime outcomes" (Kansas City Police Department, Executive Summary,

1977, p. 25). This is a strong statement, rooted in what appears at first
glance to be solid research. However, based upon our technical review of

the methodology employed by the Response Time Analysis, we question the

validity of the stated policy-relevant conclusions of this study on several
grounds.

(1) Small Sample Size

It must be noted that the majority of the analysis performed examined
subsets of the crimes in the data base. Indeed, several of the analyses

(particular]y'those of Part II crime in Volume III of the Response Time

Analysis report) suffer from an exceedingly small sample size with which
the researchers are trying to draw out strong conclusions. In Volume III,
this is acknowledged at the end of the analysis section (on page 23),
where it is written:

Finally, because of the small sample size of the variables

analyzed, caution should be taken in interpretation of
results.
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However, no such acknowledgement is found in the implications section of !

the Executive Summary.

As one indication of small sample size, Table 3.1 on page 35 of

Volume III indicates an N of 134 for involvement-type crimes in which
response time may be a factor. Here the number of response-related arrests
15 11 out of 134-*oh1y,8.2 percent of the total. VYet the authors try to
draw major conclusions from such small numbers.’ Here the Kansas City
researchers state:

Although the small N size presents a methodological

weakness, analysis has still been conducted to obtain

whatever value cautious interpretation might provide.

(Kansas City Police Department, 1979, p. 34) ?

There is reason to be concerned with the representativeness of these results

given the small samples utilized. :

(2) Self-Reporting of Response Time Data

The Kansas City researchers criticize others who rely on self-reporting

of response times:

. self-reporting sometimes relied upon individual
estimates of times, which can be confused by memory and -
recall or factors of stress. (Kansas City Police Depart-
ment, Methodology, 1977, p. 8)

Yet, the authors of the Kansas City reports themselves base the dominant
contribution of their research, namely, the time until an incident "is
reported to the police by the citizen, on self-reporting. 5

Qut of necessity, the time interval from crime occurrence o
to telephoning the police must be obtained from a victim P
or a witness, and measurement of this interval is reliant 5
on the citizen's perception of time. (Kansas City Police ;
Department, Methodology, 1977, p. 4) .

It appears that there is a logical 1nconsistenéy here. This is compounded

e e e e

by the following reference to Isaacs' study (The Institute for Defense

Analysis, 1967, pp. 88-106).
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The results of Isaacs' study were limited by its self-
reported database which did not allow for analysis of
time intervals by second and a sample bias towards in-
progress calls . . . . (Kansas City Police Department,
Methodology, 1977, p. 8)

If the limitations of self-reporting are severe enough to affect the

results of the Isaacs study, then surely these same limitations apply to

B e e

the self-reported data compiled by the Kansas Citx research team.

(3) Causation I: The Determinants of Travel Time

TN e

The authors of the Kansas City reports appear to have spent consider-
able amounts of time, money, and effort deriving known results. For
example, Chapter 9 of Volume III presents the following hypothesis:

Obviously, the distance which must be travelled to the N
scene of the crime could be expected to affect the time
taken to get there. Therefore, any dispatching or patrol
procedures affecting distance could be expected to exert
an influence over travel time. (Kansas City Police
Department, 1979, p. 86)

R P

Then, in a remarkable regression ana1ysis of the logarithm of travel time

versus 18 "explanatory" variables with a sample size of 154 ca1ls-48.6'

2 2R s P gepisiost

calls per variable on average (Kansas City Police Department, 1979,
p. 193)--the authors "discover" that travel distance is the major factor
influencing travel time.

As was expected, the distance that had to be traveled

to reach the incident scene strongly affected travel

time, with greater distances producing lorger delays

in arriving. (Kansas City Police Department, 1979,

pp. 88-9) '
This analysis was carried out apparently without awareness of numerous
response time models that predict the type of relationships between response
time and response distance or of the Rand researchers' studies of this same

issue for fire departments. The need for cross-fertilization across

artificially drawn research boundaries is apparent.
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(4) Causation II: (itizen Satisfaction with Response Time {

In Chapter 9 of Volume II (Kansas City Police Department, Analysis,
1977, p. ]20), a system of regression models was proposed to determine
the effects of various factors on citizen satisfaction with response time.

The five equations analyzed were:

¢
T ey i e

TT = a + b,T0C + e (1) :

DT = a + b,TOC + e (2) g

IRT = a + baSC + b,TOC + b.TT + b 0T + e (3)
(P-E)/E = @ + bsSC + bgTOC + bgTT + by DT + by;IRT + e ‘ (4) 3
CS = @ + bypSC + bygTOC + by TT + bygDT + by IRT + by, (P-E)/E + e (5) §1

5
" where: SC = Social characteristics of the involved citizen %;
TOC = Type of crime | 9

TT = Travel time 3
DT = Dispatch time a
IRT = Importance of response time §

(P-E)}/E = Perceptions and expectations findex ¥

CS = Citizen satisfaction ;f

a's, b's = constants to be estimated 3
e's = residual variation e

According to the report:

This model was analyzed through successive multiple §e
regression analysis of each equation listed above. By '
examining the path coefficients [b's], it was possible
to obtain the total effect that an independent variable
had on citizen satisfaction by examining both its direct
effects and its indirect effects through other variables.

3(Kansas City Police Department, Analysis, 1977, p. 120)

TR e g v e
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The "model” that is presented here has some peculiar implications.
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‘Suppose that equations (1) through (5) are true. It is a simple algebraic
exercise to show via the substitution of equations (1) through (4) into
equation (5) that the following result is also true:

CS=A+B«TOC +C+SC+e (6) g'

=111




where A, B, and C are constants; € is a random error term, and CS, TOC,
and SC are defined previously. Equation (6) states that citizen satis-
faction with response time is determined solely by the type of crime
committed, the social characteristics of the involved citizen, and
random fluctuations. Somehow, this result is troublesome. The best
result that could be produced by this model is one that dictates police
ineffectiveness. If the proposed model is true, all attempts by the
police to increase the level of citizen satisfaction with response time
are doomed to fail. |

IntuitiveTy, one senses that citizen Satisfaction with response time
should be a monotonically decreasing function of response time. A mode]l
exhibiting this behaVior could provide a useful framework for analysis.

While the model depicted by equations (1)-(5) does include some of the
factors which may be thought of as affecting citizen satisfaction with
response time, the way these factors are related in that model is
neither useful nor meaningful.

There are other problems associated with this study which are more
than technical. For example, the revelation that reporting delays are
large is, in fact, not a reve]ation at all. One only has to conéu]t the
1iterature on emergency medical services to realize that the median time

between onset of heart attack symptoms and contactingan EMS is 3.5 hours. This

has caused many in the EMS field to argue fof improved citizen education,
a]though it is not education itself which is to blame. The same 3.5 hour
mediaﬁ delay is also found among a special subset of the population:
physicians. The delay seems to be caused by‘a denial syndrome rather
than lack of kﬁowledge of what the symptoms mean. However, this has not

causéd people in the EMS field to argue against deploying ambulances to
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have efficient, effective, and rapid response. It has caused them to .
argue for both citizen education regarding the denial syndrome and for .
rapid response, because when both are solved, the probability of survival
and full recovery is maximized.

The claim that the Kansas City study was the first to examine reporting
time is also false. Elliott collected data pertaining to reporting time in
Syracuse from a sample of 2,200 crimes (E11iott, 1973, pp. 10-12). Noting
that 30 percent of all crimes were reported to the police within 10 minutes
of crime occurrence and that 25 percent of all crimes were reported within -
two minutes of crime occurrence, E11iott concluded that a significant
fraction of crimes could be apprehended by the police. The reliability of

ET1iott's data is comparable to the Kansas City sample, as both relied on

T e e e

"self-reporting of incident times. Thus, there is no reason to reject 3
_ET1iott's work based on the quality of his data. In fact, it is interestihg

to note that the Kansas City data is more optimistic than the Syracuse

figures in that over 60 percent of all calls experienced reporting times
.less than 10 minutes in length, yet the interpretation of these data by
the Kansas City researchers is pessimistic.

One recurring inconsistency concerns the potential usefulness of

Computer-Aided Dispatch (CAD) systems. In the Executive Summary, the

researchers state:

Other innovations which rely to varying degrees upon
the assumed importance of rapid response have resulted
in software 'queueing' programs, constructijon of
computer-simulated beat configurations, installation
of computer-aided dispatching equipment and design
implementation of automated vehicle location systems.
It is not the potenttal benefits of suech innovations
which arve in question, but their relative effective-
ness, given citizen delays in crime reporting.
(Kansas City Police Department, Executive Summary, ;
1977, p. 26) ‘

-
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While the authors argue against the software queueing programs and CAD
systems, they argue for selected stacking and prioritization of antici-
pated delay in response:
. . providing the expected time of officer arrival,

based on the availability of officers, the type of

incident reported, how quickly it was reported, etc.,

might be an important consideration in maintaining

citizen satisfaction with response time. (Kansas

City Police Department, 1979, p. 8)
It js the software queueing programs that the authors criticize that
provide this feedback via an ihte11igent CAD system! 'Somehow, the authors
of the Kansas City reports have been led to believe thaf all queueing
software and aZl CAD software are geared towards the minimization of
response time over a11.types of calls. This is clearly notfthe case, as
prioritization is a normal procedure in almost all CAD systems we have
observed.

The decision implication reflecting the researchers' views that "the
application of technological innovations and human resources to reduce
response time will have negligible impact on crime outcomes" mentioned
earlier is indicative of an anti-technology bias. This major policy
implication is based on, as we have seen, very questionable analysis.

The researchers' assertion is not only misleading, it 'is blatantly untrue
for victim-triggered robbery alarms and intrusion detection burglary
alarms.* Taken at face value, this recommendation could lead to very
poor decisions.

What we have tried to show is that one cannot merely accept the

message of a research document based on a perusal of the Executive Summary

* Limited evidence (See, for example, The Institute for Defense Analyses,
1967, p. 99) suggests that arrest probability when responding to a
victim-triggered or suspect-triggered alarm is roughly 30 percent (this
figure excludes false alarms).
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or Findings and Conclusions. All research results are based on analysis
of some sort, and in the field of police patrol, most of the analysis we
have reviewed has bgen weak. This is why we have assigned the Tabel "Tow
credibility" to so many studies.

There have been several generic methodo1pgical preblems -experienced
by patrol researchers. We w111fnow‘discuss the major difficulties,

providing examples where necessary.

5.2 THEORY AND PROCEDURE IN PATROL RESEARCH

Initially, it is useful to distinguish between two classes of

methodological error in patrol research. The first class of errors we
will label "procedural". The second class consists of errors that are
more "conceptual” in nature.

Procedural errors refer to flaws that arise during the mechanics
of analysis. Improper data aggfegatioﬁ, algebraic erroks, and computational
miscalculations may all be viewed és procedural problems. Procedural
errors may be éommittéd within the framework of a research design which
is in itself technicallyjsound, and some of these errors, if detected,
can be corrected without too much dif%iculty. It is our guess (and hope)
that these errors do not occur in isolation with sufficient frequency to
warrant fﬁrther attention.

Those errors we have termed as conceptual comprise a more serious
group of technical problems. Conceptual errors may arise from the
researcher's incorrect perception of the process by which the <mputs to
a patrol strategy (e.g., number of officers, number of units) are trans-
formed into the outeomes of a patrol strategy (e.g., level of deterrent

effect), and from the researcher's insertion of this process into a
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methodological framework for purposes of analysis. In short, conceptual
errors result when the relationship linking patrol inputs to patrol out-
puts is not well structured by the researcher.

One implication of this lack of theory concerns the anticipated out-
comes of research studies. According to Nobel Laureate Peter Medawar:

No experiment should be undertaken without a clear pre-
conception of the forms its results might take; for unless
a hypothesis restricts the total number of possible hap-
penings or conjunctions of events in the universe, the
experiment will yield no information whatever. 1If a
hypothesis is totally permissive - if it is such that
~anything goes - then we are none the.wiser. A totally
permissive hypothesis says nothing. (Medawar, 1979,

p. 72)

Problems with theory in patrbl research are sufficiently basic to
affect the formulation of reseafch hypotheses. An i]]-conceivgd hypothesis
can cause all kinds of trouble, including the selection of meaningless
performance measures, the collection of irre]evant data, and the apb]ica-
tion of poor analytical techniques (or unnecessary application of
sophisticated methods). In our discussion of one-officer versus two-officer
patro’ in Part IV, we noted that the hypothesis:

If one-officer and two-officer patrol cars are equally

safe, then the number of injuries resulting from one-

officer patrol units should equal the number of injuries

resulting from two-officer patrol units
Ted to the specification of injuries per unit (as opposed to injuries per
officer) as the key performance measure. This error in turn led to the
data analysis which acted to refute the hypothesis in question. Luckily,
this example was easy to correct, and luckier still, the correct result
does not differ sharply enough from the incorrect result to affect policy
significance. However, it should be obvious that this will not always be

the case.

1-116

e e ey

o w

BT e

e

T

T e TN e e e e T Y
T TN L T T e e e



The most serious design problem facing patrol researchers rests with
the formation of equivalent control and experimental groups. If one is
to rely on the experimental framework outlined in Part II, then the
fofmation and maintenance of control groups is critical. This step in the
experimental methodology is essentially intended to reduce the number of
explanatory factors for a particular outcome frdm infinity to fwo: ‘chance
and the experimental treatment. As we have seen, the rigidity required
for ‘this methodoiogy is most often not obtainaB]e in patrol settings.
Thus, patrol research whith relies in total upon this particular method-
ology is not likely to produce credible results.

In considering the relationship between theory and procedure in
patrol research, it appears that the major methodological difficulties
are of a self-perpetuating nature. Tﬁe general cycle of knowledge
accumulation in.science is such that theory begeis research which begets
more theory, and so on. However, existing patrol theory is often insuf-
ficiently specified for research purposes, while current patrol research
methodology is not entirely éapab]e of generating new the&ry.

If the issues pursued by patrol research were not considered to be
of great importance, there would be 1ittle reason to express our concern
with research methodology. As Medawar writes:

It has been well said that if an experiment is not worth

gggng, it is not worth doing well. (Medawar, 1979, p.A
Yet the préb]ems addressed by .patrol research areximportant, S0 we must
attempt to improve the technical standards of research methodology. Other-
wise, we will be forced‘to remain satisfied with studies which tenuously

“extract major policy implications from demonstrably unsound analysis.
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What is to be done? Initially, we may pose two views. On the one
hand, due to lack of theory, one could continue to experiment but strive
to implement the most rigorous designs possible. This approach could lead
to more definitive research results but would involve spending enormous
sums of money. On the other hand, one could attempt to further develop
patrol theory before embarking on hajor empirical voyages. For example,
patrol problems are set in a spatial perspective, hence there are certain
physical relationships which must be understood in order to effectively

design a patrol study. Most patrol studies have failed to take these
‘relationships into account, allowing for the possibility that impacts
due to experimental modes of police patrol are overshadowed by physical
phenomena. In such cases (patrof “intensity" and response time studies
are good examples), the effect of the experimental patrol mode will be
hidden. If, however, the iﬁp]ications of these spatial re]ationéhips
could be anticipated a priori, then one could weed out their effect on
postulated outcomes. In order to understand the nature of such relation-
ships, one must build a body of re]evént theory. For the "spatial physics"
example discussed here, such theory exists (see Larson, 1972b), but for
other patrol problems, we are still very much in the dark.

What we have encountered with respect to patrol research methodology
is disappointing. The problems we have discussed here obviously qualify
the substantive results of research efforts. It is to these substantive

%

results that our attention now turns.
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VI SYNTHESIZED SUBSTANTIVE FINDINGS

Our discussion of patrol research methodology has placed obvious
1im1tatidns on the strength of any substantive conclusions we might wish
to infer from our review of patrol studies. However, in a number of
ihstances, a consensus of results has been reached by researchers, and
we feel that such occurrences are useful to rebort. Similarly, it ‘is
equally as important to present those~reseafch questions which have been
asked but not answered. In this section, we will present the substantive
findings from our review of Part IV, beginning again with issues of

police preventive patrol

6.1 FINDINGS FROM PREVENTIVE PATROL STUDIES

.

Research studies of preventive pairol have'c011ective1y produced

inconclusive results. There are no definitive studies that have begn

able to clearly depict the presence (or absence) of a relationship between

police patrol and crime deterrence. According to the authors of the
preventive patrol NEP:

Most of what is commonly called ‘'knowledge' about trad-
itional preventive patrol is, in fact, opinion based
primarily on experiential evidence. The gaps in know-
ledge are pervasive and, as a result, few definitive
statements can be made about the impact of alternative
approaches to patrol upon the ability of departments

to realize the goals of patrol. (Schell, Overly,
Schack, and Stabile, 1976, p. 77)
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This state of inconclusiveness holds for hypotheses postulating the crime-
deterrent effectiveness of both motorized patrol and foot patrol.

However, there is a difference between motorized and foot patrol when
citizen satisfaction is the issue at stake. The research results were
ambiguous with respect to citizen satisfaction with motorized patrol,
while citizens were apparently quite satisfied with foot patrol. In
"Police Patrol - Some Future Directigns”, Kelling and Fogel present some
~ clues as to why ‘this situation exists:

Community alienation is‘bewceﬁvgd by the police as a
serious problem . . . . The basis problem remains
because it makes little difference what plans are
developed for a beat or district between sergeants and
officers, since the patraol cfficer immediately comes
under the control of the dispatcher as soon as he
enters the patrol car and turns on his radio. . . . we
suggest that available evidence supports a view that
the critical issue for police today is how to overcome
the alienation of well-intended police strategies
which have had the unintended consequence of alienating
citizens. (Kelling and Fogel, 1978, pp. 167-8, 177)
These writers feel that motorized patrol has detached police officers
from their community and present foot patrol as one alternative
strategy which would not suffer from this problem.

The one topic of preventive patrol which produced directly comparable
research results concerns the interception capabilities of motorized
patrol units. ‘In estimating the probability of a space-time coincidence
of a randomly occurring crime and a randomly patrolling police car, several
researchers developed similar models. The estimates of interception
probabilities produced by these models compared favorably with empirical
figures. All of these models point to. the finding that even under optimal
allocations of preventive patrol effort, the 1ikelihood of intercepting a
crime in progress will not exceed 5 percent. Since actual apprehension

probabilities are in fact Tower than these estimated interception
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probabilities, the effectiveness of breventive patrol as a strategy for
apprehending offenders is very Tow indeed. ;

It would seem that the most visible knowledge gap in breventive patrol‘
research centers around the relationship among patrol levels and tactics
and crime rates. This is clearly a topic which requires very  careful
research. While our review of completed studie; has not proved conclusive,
we are hopeful that current research will help to answer many of our

questions regarding the effectiveness of preventive patrol.

6.2 FINDINGS FROM RESPONSE TIME STUDIES

Research examining issues of response time has generated some inter-

esting results. 1In particular, the notion that for a typical call for

service citizen satisfaction with the police is largely dependent upon

police response time has essentially been disproven. Rather, it has been

shown that the d%f?érence,between experienced and anticipéted response E

time is a major determinant of citizen satisfaction. According to this
result, po11ce.shou1d provide citizens wifh‘kea1ist1c estimates of the
amount of time it w111‘take before a police unit can arrive on-scene.
Feasible methods for deriving these estimates are'ava11ab1e; their use
in conjunction with Computer-Aided Dispatbh (CAD) systems is discussed '
in a recent PSE report (Colton, Brandeau, and Tien, 1980).

The major interest in police response time stems from‘the postulated

relationship between rapid response and the 1ikelihood of apprehending

T PRI e g

offenders on-scene. Again, different researchers presented conflicting

results. It is our feeling that, on the whole, the studies demonstrating

T gy 8,
T

an inverse relationship between response time and apprehehsion probability
are more credible than the studies demunstrating the absence of such a

relationship. However, no study has successfully eliminated the

s ey ey e
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“chicken-or-egg" problem discussed earlier in which officers are likely
to self-select for high-speed response thbse incidents judged likely to
yield an on-scene arrest.

Limited research has been undertaken with respect to the ability of
AVM systems to reduce response time. It was discovered that the closest-
car information provided by AVM resulted in minimal reductions in response
time. Thus, current empirical evidence suggests that the effectiveness
of AVM in reducing response time.is Tow. However, as discussed earlier,
the empirical evidence is derived from AVM systems having serious tech-
nological and human factor problems. .

The important issue to be resolved is whether or not response time
and'apprehension probability are causally related. A controlled experi-
" ment is not really feasible due to the high stakes involved (e.g., a
mandatory slow response to an’in-progress bank robbery), but well thought
out quasi-experiments are possible. For example, data related to calls
generated solely by victim-triggered robbery alarms would eradicate the
"chicken-or-egg" effect mentioned in Part IV, as all officers in thisk
sample would have sure knowledge that apprehension is possible. Using
analysis similar to that employed by Clawson and Chang (1977), it could
be determined if rapid response time influences arrestfprobabilitfes.
Certainly, intuition would argue strongly that it does.

6.3 FINLINGS FROM STUDIES OF ALTERNATIVE ORGANIZATIONAL AND MANPOWER
ALLOCATION SCHEMES ‘

Under the heading of alternative organizational and manpower alloca~

tion schemes we reviewed studies of one- versus two-officer patrol., split-

force, women on patrol, team policing, and a recently completed management

of demand program. w1thvrespect to the issue of one- versus two-officer
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patrol staffing, we concluded that both theoretical and empirical results
favor the notion that one-officer patrol is more efficient than two-officer
patrol. However, there remains the unanswered issue of officer safety.
Reanalysis of injury statistics for two studies yielded "no difference"
between one- and two-officer units, but the small sample sizes involved

do not permit generalization of this finding.

The split-force and management of demand concepts were shown to be
productive alternatives to routine patrol. While separation of ‘the
preventive patrol and call-for-service response functions and implementa- “f
tion of alternative response strategies have minimal impéct on crime,
they are much more efficient strategies than traditional patrol. The
use of civilian pqra—professiona]s was also shown to increase the

efficiency of the police, as sworn police officers were more often free j

to answer critical calls for service. Thus, the split-force/management

of demand/civilianization approaches to policing offer alternatives which

are no less effective, and more efficient, than routine patrol.
Several of the reports we reviewed were studies:of team policing.

programs. As mentioned in our methodological findings, these studies

encountered a good deal of difficulty in their attempt to determine the ' %

effectiveness of team policing. It should come as no surprise that the

g i ypan

collective findings of team policing studies are inconclusive. Some |
studies claim improvements in patrol performance through team policing,
while other studies detect no difference between the performance of team
policing and routine patrol. |

Finally, three reports compared the performance of female patrol

officers to male patrol officers in an attempt to determine whether or

T T T R e e £ R ST, ST T e S D T
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not women are as effective on patrol as men. None of the studies found
significant differences between the police-related performances of male
and female officers. Thus, it would appear that women may be utilized

as patrol officers without sacrificing the quality of police patrol.

This section has summarized the substantive findings of our review
" of police patrol studies. Given what we now know about the state of
patrol research, we wish to propose a number of recommendations for

future research.
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VII RECOMMENDATIONS

Having examined the findings and quality of a large body of patrol

' research, we are in a position to suggest topics for inclusion in future
patrol research agendas. We do not shoulder this task 1lightly, as the
recommendations of earlier research syntheses in police patrol appear to
have had substantial impact. Consider the following partial list of
previous research recommendations: ‘

* Undertake studies in large police departments of crimes, arrests,
and operations (The Institute for Defense Analyses, 1967)

* Establish a single, uniform police telephone number (The Institute
for Defense Analyses, 1967)

*+ Undertake experiments to improve statistical procedures for
manpower allocation (The Institute for Defense Analyses, 1967)

* Support operations research staffs in large criminal justice
agencies (The Institute for Defense Analyses, 1967)

+ Support scientific and technological research through a research
institute (The Institute for Defense Analyses, 1967)

* Experiment with team policing combining patrol and investigative
duties (President's Commission on Law Enforcement and
Administration of Justice, Police Task Force, 1967)

+ Examine the relative merits of one- vs. two-officer patrol units
(Schell et al., 1976)

* Develop time-dependent and location-dependent patrol manpower
allocation schemes (National Advisory Commission on Criminal
Justice Standards and Goals, 1973)

- Research the concept of productivity in a law enforcement context
(Gass and Dawson, 1974) ‘

- Research the relationship between response time and arrest and
clearance rates, and crime levels (Gass and Dawson, 1974)
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Though we do not claim that all research in the topics mentioned above

stemmed from these recommendations, it is true that all of the recom-

mendations listed have been acted upon. It is our hope that the

recommendations we will now present may also be acted upon in the future.

Public sector research is often driven by larger societal forces

which change the environment in which public institutions function. The

research often seeks to find an accommodation between the current

functioning of public institutions and desired behavior as reflected by

the new social conditions. Projecting recent trends into the decade of the

1980s, one could reasonably cohjecture the following:

(1)

(2)

(3)

A continuation and broadening of severe fiscal constraints

that will 1imit the growth and in some instances force
diminution of municipal service agencies. (A significant number
df urban police departments have already experienced sharp
cutbacks in personnel.)

Increasing pressures for accountability in public institutions,
with the public interested in performance ahd productivity.

At best, a maintenance of the current crime levels. More

Tikely, a continued growth in the numbers and types of

services that police are called upon by citizens to deliver.

(Many of these services are not related directly to crime or to

the sworn status of the police officer.)

These cbnf]icting treﬁds,,if true, would seem to create an impossible

situation in which a constant or reduced level of police resources is asked to

provide more services, by number and by type.-

In addressing police research needs of the 1980s, we feel that obtaining

workable solutions to the above dilemma would be one worthwhile research
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goal. Obviously, there are other goals as we]],}inc1uding the direct
building on the impressive body of research that has occurred substantially
over the decade of the 1970s.
In séeking workable police strategies in anratmosphere of austerity,
the research of the 1970s suggest some so1utions to test:
(1) Rapid police response time is not important for the majority
of calls for police service. Citizens are willing to experi-
ence delays in response if they feel that the call is non-

urgent and if they are advised of the anticipated delay.

Deliberately de]aying Tower priority calls will result in a
higher level of police availability when an urgeht call. is
reported, thereby creating a lowering in response times for the
small fraction of calls that really requiré rapid response.

(2) A significant fraction of calls for service do not require a
sworn officer at the scene. Many callers can be (i) correctly
advised that their call is not a police matter; or (ii) serviced
over the phone (e.g., a police-related information’request or
reporting a minor property crime); or (111) referred to another
more appropriate public agency; or (iv) serviced at the scene
by non-sworn personnel ("civilians"). Thus, the new telephone

strategy of screening, on-phone servieing, referral, or civilian
difpatch can help alleviate the problem of growing demands for service.

(3) Poiice patrol commanders have great flexibility in spatially
‘deploying a fixed number of f{eld units over a fixed area.

Given the relatively Tow productivity of routine preventive
patrol that is associated with fixed beat designs hayving

"one car for one beat," there would seem to be strong arguments
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favoring a more proactive probiem-directed (often
crime—directed)‘patrol. To alleviate the problem that

many patrol officers treat preventive patrol periods as

"rest breaks between calls for services", effective
implementation of more flexible and more fluid patrol
deployments might entail a split-force concept (with some

units specializing in calls for service and others in direc£'~‘

patrol); these assignments could Be rotated periodically.

There is no evidence suggesting that police departments will
become Tess labor intensive in the 1980s. Various techno}ogies
represent potential means for impraving service levels without
adding to labor costs. But several early police experiences
with technology have been disappointing: CAD systems that
automated procedures that had been standard since the 1930s

(in effect representing little more than electronic conveyor
belts) or AVM systems whose information was of poor quality
and/or not utilized by police decisipn makers. Yet increasingly
sophisticated ménagement of police demands and police resources
requires better and more timely management-oriented data and
computer-implemented ways for processing the data; the police
emergency response system will require technologies suited to

more complex real time decision making.

As exemplified by the split-force and civilianization
approaches, during the past decade there has been a greater

emphésis on productivity-oriented approaches to meeting the
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demand for police services. The recent management of demand
program discussed abové was based on the premise that a police
demand pattern can be managed reactively so that a more
optimal supply pattern could be achieved. Traditionally,
demand for palice services has been a given, while the
corresponding supply is somehow allocated to meet the given
demand. In addition to causing a significant increase in %}
response-related productivity, the management of demand program ' ‘g"
suggests that the approach is worthy of evaluation and further
testing by other police departments; and that a proactive

management of demand program (i.e., which seeks to change

the underlying demand pattern}through strategies which affect ' i_
service availability or mitigate potential demand) has the §
potential to bring about even greater productivity improvement, =~ , 5

and deserves testing. | | 3

Police field services research for the next decade could potentially
be structured arcund a conjectured model (such as the one outlined above)

of an efficient, effective and socially just police department operating

i ey g taaT
TR

in a fiscally restrained environment. Each of the items (1) through (4) i
above represents conjectures arising from earlier research and implementa- |
tion experiences that should be tested in a new research environment.

One striking feature of these conjectures is their interconnectedness.

It would seem beneficial to test them all simultaneously in one or more

TR T T 0 T T S T A T

urban police laboratories’ rather than to test one item at a time in each

of several cities. This would provide an opportunity for synergism that

e e eETA v memeege

is not available in an incrementalist (“"try one thing at a time")

~ approach.
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If police field services research for the 19503 is to be driven by
overriding societal concerns, seeking to find "better" ways of doing things
within a new environment, then research designs will of necessity have to
become more action-oriented. The popular null hypothesis approach to
" research usually takes a conservative stance: HO: (the innovation will
result in no change.) Then, within limited research resources, one is
forced to disprove this hypothesis in order to argue for the change. A
preferred way of structuring research would be  to try and avoid biasing in
favor of any hypothesis, but rather to develop a stance ﬁhat a priori
fairly reflects one's current knowledge about each possible alternative
hypothesis. Then the research can be geared toward updating and firming
one's initial information profi]e}in hopes of finding that hypothesis thst
is most 1ike1y to hold up under continued testing. 'Hopefully the surviving
hypothesis has 1hp1ied action consequences that will assist and guide police
administrators, at least until more definitive research findings are
available.

Finally, one complaint about previous research is that a progressive,
innovative, well-staffed debartment is the one willing and eager to do
the research. For instance; Clarence Kelly--when he headed the Kansas
City police department--was in large part responsible for the impressive
set of studies done in that department (bofh during his tenure and, as a
result of his tradition, after as well). However, the selection process
in the ;ast could be said to have suffered from a form of selection bias
that precluded the results being useful to more typical departments (e.g.,
those having strong police unions or high calls-for-service workloads or
other similar problems). If police field services research in the 1980s

is to have external validity (i.e., be generalizable across a wide range
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of police departments), then the "urban laboratories” that are established
should be representative of United States sample police departments.
The entire cirminal justice enterprise could only benefit from such a

representative network of research centers.

-t
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Atlanta Police Department, 1976. Atlanta High Impact Program Project

Evaluation, April 1, 1975 - September 30, 1975: Model Cities
Crime Control Team. Atlanta: Atlanta Crime Analysis Team,
Atlanta Police Department.

This interim report presents an analysis of six months of
data from the Atlanta Model Cities Crime Control Team Program.
The primary goals of this project were to reduce the incidence
of stranger-to-stranger crimes, and to reduce the amount of
community fear in the target area. Total stranger-to-stranger
crime decreased by 20 percent over the six-month evaluation
period. As of the time of publication, no information was
available regarding citizen fear. This report does not describe
the workings of the Model Cities Crime Control Team; rather, the
main body of the report illustrates data analysis techniques to
be applied throughout the evaluation of the team policing program.

IBloch, P. and Anderson, D., 1974. Policewomen on Patrol; Final Report.

Washington, D.C. Po]1ce Foundation.

This report evaluates the Washington, D.C. Women on Patrol
program. Over the course of one year, the performance of 86
female officers was compared to that of 86 "comparison men."
Overall, the women and men were quite comparable, though some
questions can be raised regarding the practice of assigning women
to light duty more frequently than men. With the exception of
number of arrests and traffic citations, women and men performed
equally as patrol officers.

B]och P. and Ulberg, C., 1972. "The Beat Commander Concept. " The-

"Police Chief, September pp. 55-63

This article presents some results from a team policing program
in Detroit. Under the "Beat Commander" system, a group of officers
is assigned to a particular neighborhood under the command of the
beat sergeant. Though the program did not seem to reduce crime
levels, the team appeared to perform favorably in other regards
For example, a higher percentage of team arrests resulted in court
cases when compared to the remainder of the police precinct.

Response times were also lower in the team area over the 14-month
experimental period. The authors conclude that the team policing
system appeared to benefit the police and the community.

NB:

* Precing page blank

Abstracts for studies marked with an asterisk (*) are modified
National Criminal Justice Reference Service (NCJRS) abstracts.

Studies marked with a dagger (+) are previous summary studies.

Studies marked with a double dagger (¢) are major research efforts.
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Bottoms, A., 1971. Police Tactics Against Robberz, Monument Beach, MA.

This study attempts to demonstrate that coordinated police
"pounce” tactics are feasible, require a minimum of specialized
training, and do not require many resources. Indications are that
these concentrated units can increase robbery arrests by up to
300 percent over present levels. Also included in this study is
a model relating response time to arrest rate, indicating that
arrest rates decline as response times increase.

I Bottoms, A., Nilsson, E., Olson, D., and Charanian, T., 1972. . Allocations

of Resources in the Ch1cago Police Department Operations Research
‘Task Force, Chicago Police Department. Washington, D.C.: Government
Printing Office. :

This is the final report of the Operations Research Task Force,
a team of eleven individuals established to examine resource alloca-
tion problems in the Chicago Police Department. The team attempted
to examine police response to calls for service, methods of
aggressive preventive patrol, and results from team-designed
field experiments. The chapters of this report cover applications
of systems analysis to law enforcement, allocation uses of
budgeting (e.g., PPBS), allocation models of police manpower,
response time analysis, preventive patrol, and ‘the results of
a mini-experiment in resource allocation. This report serves as
a good example of how operations research can be applied to police
problems.

¢Boydstud, J., Sherry, M., and Moelter, N., 1977. Patrol Staffing in
San Diego: One- or Two-Officer Units. Washington, D.C.:
Police Foundation.

This report evaluates a one-year experiment in patrol staffing.
The performance of 22 one-officer units and 22 two-officer units
was monitored using variables such as response time, number of
calls for service handled, officer initiated activities, safety,
cost, citizen and officer satisfaction. It was concluded that
one-officer patrol is as effective as two-officer patrol, and
certainly more efficient. Also, one-officer patro1 was c1a1med
to be safer than two-officer patro1

Brannon, B., 1955. Report on One Man Police Patrc? Cars in Kansas City,
Missouri (Comparing the completely two men cars of 1952 with the
completely one man cars of 1954). Kansas City, MO: Kansas City
Police Department.

This report examines two years of Kansas City patrol data in
order to determine the impact of the introducton of one-officer
patrol on policing and crime. In 1952, the Kansas City Police
Department staffed only two-officer cars; in 1954, only one-officer
cars were fielded. The numbers presented indicate that crime rates
decreased while the fractions of crimes cleared by arrest increased.
Regarding safety, there was an actual increase in the number of
injuries, but a decrease in the number of injuries per unit. Of
course, the use of "injuries per unit" as a performance measure
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is questionable; the number of injuries per officer increased
slightly from 1952 to 1954. Other data pertaining to patrol
workloads and system costs are presented.  This information seems
to suggest that one-officer patrol is as effective as two-officer
patrol, and certainly more efficient.

Bright, J. A., 1970. The Beat Patrol Experiment. London, England:

Home Office Police Research and Development Branch.

This paper reviews the implementation and evaluation of a
British experiment in foot patrol. A one-year experiment in
foot patrol was performed in the cities of Cardiff, Manchester,
Newcastle, and Sheffield beginning in December 1965. Each city
selected one beat as a control (1 foot officer/beat) and one as
experimental (0, 2, 3, 4 foot officers/beat). The major result
indicates that the crime rate is very sensitive to changes from
0 to 1 officer per beat. However, the crime rate is apparently
insensitive to manpower changes above one officer per beat.

Budnick, F., 1972. Crime Correlated Areé Model: An application in

evaluating intensive police patrol activities. Kingston, RI:
University of Rhode Island, College of Business Administration.

The majority of this report is devoted to the development
of a statistical model for estimating crime levels. Budnick
hypothesizes that crime rates in certain areas of a city may be
treated as functions of crime rates in other areas. Using
30 months of index crime data from Washington, D.C., Budnick
discovered that the crime rates of certain areas were highly
correlated. .This model was used as an evaluation tool. It was
determined that the crime rate experienced by an area of intensive
police patrol was less than the "expected" crime rate based on
model predictions, indicating the effectiveness of. the intensive
patrol.

Carte, G. and Carte, E., 1975. Police Reform in the United States:

The Era of August Vollmer, 1905-1932. Berkeley, CA: University
of California Press.

This biography of August Vollmer traces his career in police
work from his initial involvement with the Berkeley Police Depart-
ment to the establishment of the Berkeley school of criminology
in 1957. As a result of their research, the authors have written
a very readable account of the 1ife of one of policing's greatest
innovators.
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Central Iowa Area Crime Commission, 1977. A Preliminary Evaluation of

the Des Moines Police Department's Comprehensive Neighborhood
Patrol Program. Des Moines: Central Iowa Area Crime Commission.

- This preliminary evaluation presents an analysis of one month
of data collected during the Neighborhood Foot Patrol program,
and as such, this document is intended to be read as an interim
report. The program placed an additional eight officers on foot
patrol in target areas, increasing the total (foot and motor)
patrol manpower by around 50 percent. The major goal of this
program was to increase police effectiveness via improved
- police/citizen cooperation. Evidence is presented regarding
police/community interaction and crime prevention activities.
While the indications are that the foot patrol has been moderately
successful, the one-month evaluation period is too short to
consider these results as more than tentative.

T Chaiken, J.;'1978. "What is Known about Deterrent Effects of Police

Activities." In Preventing Crime. Edited by J. A. Cramer.
Beverly Hills, CA: Sage Publications, Inc.

This review thoroughly examines the problems and prospects
of patrol research. After listing police activities which are
claimed to be effective in reducing crime, Chaiken identifies
several measurement problems which hamper patrol research. He
also discussed problems which are specific to cross sectional
studies and longitudinal studies. Empirical research reviewed
includes the 20th precinct and Operation 25 experiments in New
York City, the New York City subway patrol project, Dahman's
comparison of three projects from the High Impact Anti-Crime
program, the Kansas City Preventive Patrol Experiment, the Los
Angeles and Seattle response time studies, and other projects of
interest. Chiken concludes that the deterrent effect of patrol
will not be determined by a single study; rather, a Tong-term
commitment to patrol research is required.

Chaiken, J., Lawless, M., and Stevenson, K 1974 The Impact of

Police Activity on Crime: Robber1es on the New York Subway
System. New York: Rand Institute.

This report presents an interrupted time-series analysis of
subway robbery data in New York City. Eight years of data were
subjected to analysis. During this period, police presence in
the subway almost tripled. Robberies apparently decreased after
the increase in police presence at an estimated cost of $35,000
per crime deterred. During the day, crimes were not displaced
to other times; rather, a "phantom effect" prevailed whereby
crime decreased at hours just outside the extremes of the patrol
- shifts. Unfortunately, it has been learned since publication
of this study that the data analyzed were falsified by the New
York City Transit Police, weakening what was a careful job of
research by the Rand Team ;
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Chapman, S., ed., 1970. Police Patrol Readings. Springfie]d, IL:

Charles C. Thomas.

This book contains several articles which address various
issues of police patrol. Chapter headings include the police in
a democracy, the patrol force and patroimen, methods of patrol,
patrol force distribution, British team and unit beat policing,
violence, traffic and spec1a1 functions, and vocational training.
This reference provides an excellent account of traditional
approaches to police patrol.

Chicago Police Department, 1963. One-Man Patrol Cars. Chicago: Chicago

Police Department.

This report outlines the pros and cons of one-officer patrol
as perceived by the Chicago Police Department. Reasons for using
one-officer units include improved patrol coverage, reduced
response time, more effective police observation capabilities,
reduced costs, and reduced risk to officer. Arguments against
one-officer patrol include the danger factor felt to be associated
with this type of staffing, reduced aggressiveness of officers
assigned to one-officer cars, inability of one-officer cars to
handle many calls due to insufficient manpower, and problems with

- one officer simultaneously driving and observing the street. It

Clawson,

is concluded that one-officer cars have proved their value in
policing, and that a well thought out mix of one- and. two-officer
cars is best.

D. and Chang, S., 1977. "Relationship of Response Delays and Arrest
Rates.”" Journal of Police Sc1ence and Administration, Vol. 5,
No. 1, pp. 53-68. ’

This paper examines the relationship between arrest rates,
and travel time, delay time, and overall response time.
Statistical curves were evaluated predicting arrest rates from
Seattle response time data. The data from Isaac's Los Angeles
study were also reanalyzed. It was found that shorter travel
and response times are significantly related to higher arrest
rates. However, it was also emphasized that this relationship
is not causal, that is, quick response times do not guarantee

,arrests.

«
3

Cleveland Impact Cities Program, 1975. (leveland Impact Cities Prqgram -

Deterrence, Detection, and Apprehension Operating Program - Final

“Evaluation Report. Cleveland: Cleveland Impact Cities Program.

This report evaluates the Deterrence, Detection, and
Apprehension program of the Cleveland Police Department. This
high visibi]ity patrol program was initiated in order to address
a rising crime rate. The goal of the program was to reduce
stranger-to-stranger crimes of violence. During the course of this
program, crime rates initially decreased, but later increased,
so the results of this study are viewed as inconclusive.
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*Cordrey, J. and Kotecha, K., 1971. Evaluation of Community Centered
Team Policing. Dayton, OH: Wright State University.

This report evaluates a Dayton, Ohio experiment in generalized
policing. Aside from the implementation of decentralized team
policing, civilians were trained as police assistants, and hired
to perform certain tasks. The objectives of this experiment were
to determine the effectiveness of team policing in improving police
services and to produce a community-centered police structure which
would be more responsive to neighborhood 1ife styles. The number
of dispatch calls answered, clearance rates, the value of property
Tost and recovered, apprehension time and successful prosecutions
were all compared to a period prior to the experiment. Two com-
munity attitude surveys were also conducted. Evaluation of this
program showed that, in general, team policing had helped develop
a more community-centered police department. The 39 officers who
volunteered for this experiment achieved measures of effectiveness
comparable to prior time periods. It was recommended that the team
policing experiment be continued.

Cordrey, J. and Pence, G., 1972. "An Aha]ysis of Team Policing in Dayton,
Ohio." The Police Chief, August, pp. 44-49. ‘

This article examines the experience of team policing in
Dayton, Ohio. The major objective of the team policing program
was to improve police effectiveness.  Using performance measures
such as number of calls answered, clearance rates, recovery rates
for stolen property, apprehension time and number of successful
prosecutions, the authors concluded that no major changes in police
effectiveness resulted. . However, the authors concluded that team
policing can be expected to improve police effectiveness in i
Dayton over the long run. e

5
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*Dahman, J., 1975. Examination of Police Patrol Effectiveness - High
Impact Anti-Crime Program. McClean, VA: Mitre Corporation.

R ey

This document presents an unalysis of crime data for three
overt police patrol projects which were funded and implemented as
part of the Law Enforcement Assistance Administration's high
impact anti-crime program. The projects examined are the special
crime attack team in Denver, Colorado, the concentrated crime
patrol in Cleveland, Ohio, and the pilot foot patrol in St. Louis,
Missouri. Each of the three projects is examined individually and
the crime Tevels during the time period covered by police patroi
project operations are analyzed. This crime Tevel analysis is
conducted using four time series models developed as part of the
research. These models predict crime levels for the treatment
period based on past crime levels in the area. These predicted
or expected levels are then compared with the actual Tevels of
crime observed during project operations. For each case at least
one of the crimes examined (murder, rape, aggravated assault,
robbery, burglary) was significantly lower during project operations
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than expected. 1In no one project were all five crimes lower than
expected, and no one crime was lower than expected in all three
cases. In general, the results suggest that while there may be
no uniform relationship between overt police patrol activity and
official crime levels there is evidence that patrols implemented
in high crime areas have been accompanied by crime levels which
are lower than would have been expected.

ETliott, J., 1973. Interception Patro1:> An Examination of the Theory
of Random Patrol as a Municipal Police Tactic. Springfield, IL:
Charles C. Thomas. ~

This short book draws together Elliott's work in the area of
random patrol. Elliott defines his research problem as one of
deploying police patrol in a spatial and temporal manner so as to
maximize the probability of intercepting a crime in progress.
Pursuant chapters cover the theory of random area search, methods
for implementing an interception-oriented patrol, and methods for
designing high intercept-probability patrol routes. This book
also contains many of the interesting results from the Crime
Control Team study, as well as data pertaining to the length of
time it takes for committed crimes to be reported to the police.

+E1liott, J. and Sardino, T., 1971. Crime Control Team: An Experiment
in Municipal Po]1ce Department Management and 0perat1ons
Springfield, IL: Charles C. Thomas.

This report describes and evaluates the Syracuse Crime
Control Team. The team leader is given complete authority to
determine how the team officers are deployed in the team beat |
according to this scheme; hence the Crime Control Team represents
a decentralized approach to police patrol. Also, the theory of
random area search was incorporated into the des1gn of this study
in an attempt to demonstrate the usefulness of an offensive palice
force. Evaluation methods and the rationale for using these
methods are discussed in detail. The Crime Control Team appeared
to be moderately successful in terms of reduced crime rates,
increased clearance rates, and increased interception probabilities;
implications of these results and suggestions for implementing
similar programs elsewhere are discussed.

Franks, W. D., 1980. *"Mentpelier, Vermont's Directed Patro] Exper1ment .
The Po11ce Chief, January, pp. 24-26

This short article by Chief Franks describes the effect of a
directed patrol effort in Montpelier, Vermont. The program eliminated
patrol services from 70 percent of the city, concentrating instead
upon intensive foot and vehicle patrol of the downtown area.

Utilizing a nine-month comparisaon, it was determined that the
frequency of target crimes (burglary, vandalism, and disorderly
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+ Gass,

conduct) had decreased, calls for service did not increase, and
displacement of burglary and disorderly conduct did not occur.
However, reported incidents of vandalism increased by 183 percent.
Also, the Part I crime decrease experienced in the target zone was
less than the decrease experienced by the surrounding area.

S. and Dawson, J., 1974. An Evaluation of Policy-Related Research:
Reviews and Critical Discussions of Policy-Related Research in the

Field of Police Protection. Bethesda, MD: Mathematica, Inc.

This report represents a major effort in the area of police

protection. Approximately 200 research reports were examined

in this study, and a subset of these studies are detailed in the
report. Research reports concerned with police management, crime
prevention, resource allocation, patrol operations and other areas .
are examined in terms of their internal and external validity. The
major criticisms of police research surfaced by this report are:

(1) Lack of commitment to research by policy makers;

(2) Failure to articulate goals and objectives of police
protection; and

(3) Improper study design and analytic methods.

Gay, W., 1977. Patrol Emphasis Evaluation - Cleveland Heights, Ohio.

Washingtoq, D.C.: University City Science Center.

Beginning in 1974, patrol operations oriented towards the
three goals of prevention, deterrence, and criminal apprehension
were introduced in Cleveland Heights. This report documents the
patrol tactics employed, and analyzes relevant data regarding
program performance. Patrols were redeployed according to a
scheme that would increase officer visibility and availability

- during high workload periods. For example, the department

converted to one-officer cars and used foot patrols in commercial
areas to improve visibility. Crime did decrease in Cleveland
Heights, but crime also decreased citywide. Thus, it could not be
established whether or not the crime drop was caused by the new
patrol tactics.

*Gay, W., Day, H., and Woodward, J., 1976. National Evaluation Program

Phése I Summary Report: Neighborhood Team Policing. Washington,
D.C.: National Institute of Law Enforcement and Criminal Justice

(NILECJ) Law Enforcement Ass1stance Adm1n1strat1on (LEAA), U.S.

Department of Justice. ,

The information contained in this report relies heavily upon
formal evaluations of team policing programs in 14 cities. The
report describes characteristics of team policing programs, assesses
the state of the knowledge about team policing and indicates what
additional information is needed to fully evaluate team policing.
This review of team policing programs indicates that several team
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policing programs have failed because of the inability of depart-
ments to implement the most basic components of the program. Where
team concepts have been operationalized, however, several depart-
ments have demonstrated that team policing can improve the

performance of patrol, investigative, and community service activities
because evaluators often fail to carefully monitor the extent to

which planned program activities have been implemented. It is said
to be difficult to determine whether the concepts of team policing

or extraneous variables are responsible for the evaluation results
reported. )

Governmental Research Institute, 1957. One-Man Police Patrol] Car
Operation: A Report to the Board of Commissioners, St. Louis,
Missouri. St. Louis, MO: Governmental Research Institute.

This report contains the results of a survey of 16 large
American cities pertaining to the use of one-officer patrol cars.
The 27 questions asked covered a range of topics, including the
number of one-officer cars in use, where and when these units are
in service, types of incidents serviced by these units, dispatching
considerations, safety considerations, and other issues. The
report also contains a brief summary of the pros and cons of
one-officer patrol, and recommendations to the St. Louis Police
Department regarding the use of one-officer cars.

Howard, W. B., 1977. "The Use of Paraprofessionals in Police Service."
The Police Chief, January, pp.. 52-56. b

A program involving students as patrol aides was initiated
in 1974 at the Claremont Colleges in Los Angeles. This article
briefly describes the program and examines related performance
statistics. The crime rate at Claremont Colleges decreased
soon after the introduction of paraprofessional patrol, and the
‘article attributes this to the program. While displacement may
have occurred, this issue is not addressed by the article.

i Institute for Defense Analyses, 1967. Task Force Report: Science and
Technology (A Report to the President's Commission on Law Enforce-
ment and Administration of Justice). Washington, D.C.: Government -
Printing Office. .

This report examines in detail the application of Science and
Technology to criminal justice issues. Areas-of application include
the police apprehension process, police command, control, and
communications, court management and corrections, crime analysis,
and the total criminal justice system, criminal justice information
systems, and criminal justice research and development. Several
independent "mini-studies" are presented as appendices, including
Isaacs' study of response time in Los Angeles. This report
represents one of the earliest independent research efforts that
examined problems of police patrol. .
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Isaacs, H.,

1967. "A Study of Communications, Crimes, and Arrests in a

Metropolitan Police Department." In Task Force Report: Science
and Technology (A Report to the President's Commission on Law

Enforcement and Administration of Justice). Washington, D.C.:
Government Printing Office. ~

This study examined two months of data collected in August
and September 1966 in Los Angeles, California. Information
pertaining to response time, arrests, clearances and other‘
variables was obtained. The data collected is consistent with
the hypothesis that faster response times lead to more arrests.
It was also noted that the clearance rate was very low for cases

with

unnamed suspects. Isaacs' recormendations for further research

include the institutionalization of a fundament§1 research program
in police issues, and the development of criteria for emergency
dispatching. ;

Iutocovich,

M. and Iutcovich, J., 1977. Safe Streets Evaluation Report,

1976-

1977. Erie, PA: Northwest Institute of Research.

This report presents an evaluation of a five-year "Safe Streets"

saturation program undertaken in high crime areas of Erie,
Pennsylvania. The evaluation included a victimization survey to
discern whether or not victimization had increased in the target

area.

The study also surveyed citizens' satisfaction with the

police. No significant differences emerged between pre-saturation
and saturation victimization and satisfaction levels.

$Kansas City Police Department. Response Time Analysis: Executive
Summary, 1977. Volume I: Methodology, 1977. Volume II: Analysis,

1977.

Volume III: Part II Crime Analysis, 1979. Kansas City:

Board of Commissioners, Kansas City, MO.

This study presents a detailed statistical analysis of ten

months of Kansas City Response Time data. Volumes I and II

exami

ne 949 Part I crime incidents, while Volume III considers

359 Part II crime incidents. The major objective of the study was
to test the relationship of response time and various outcome

measu
satis

res such as arrest 1ikelihood, witness.availability, citizen
faction with response time, and frequenty of citizen.injury.

Included in the measurement of response time were self-reported
estimates of the length of time citizens take to contact the

.police. It was concluded that response time does not influence

outcomes of serviced calls, largely because of the amount of
time citizens take to contact the police, Rather, citizens'
expectations of response time were identified as explaining
observed citizen observed citizen satisfaction. 1In the
Executive Summary of this report it is strongly suggested that

response time minimization is not a justifiable goal, and that
technologies geared towards response time reduction are not
Tikely to be effective. Though some of these findings may be
true, there are enough methodological problems with this study
to warrant serious questioning of the published results.
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Kaplan, E., 1979. "Evaluating the Effectiveness of One-Officer versus
Two-Officer Patrol Units." Journal of Criminal dJustice, Vol. 7,
No. 4, pp. 325-355.

This article presents an analysis of .one- versus two-officer
patrol staffing. Relying primarily upon probabilistic models used
in conjunction with data from the Police Foundation report Patrol
Staffing in San Diego: One- or Two-Officer Units, this paper
considers issues of patrol coverage, response time, frequency
and visibility of patrol, probability of intercepting crimes in
progress, injury probability, and comparative costs. Kaplan .
concludes that one-officer patrol is more effective than two-officer
patrol in light of the performance measures mentioned above.

+Kelling, G. and Fogel, D., 1978. "Police Patrol - Some Future Directions."
In The Future of Policing. Edited by A. W. Cohn. Beverly
Hi1Ts, CA: Sage Publicatiens, Inc., pp. 151-181.

This paper reviews empirical research in police patrol.
After an historical section, the authors review a number of
challenges to contemporary modes of police patrol. Studies
reviewed include Press's analysis of the manpower increase in
New York City's 20th precinct, the Kansas City Preventive
Patrol Experiment, the Nashville experiments of Schnelle, et al.,
the St. Louis AVM studies, the Kansas City response time studies,
and several others. The authors suggest that motorized preventive
patrol has been proven ineffective, and that foot patrol might
be a promising avenue for patrol strategists to pursue.

*1'Ke111ng, G., Pate, T., Dieckman, D., and quwn,yc., 1974. The Kansas
City Preventive Patrol Experiment: A Technical Report.
Washington, D.C.: Police Foundatiqn,

This is the evaluation report of the famous Kansas City
Preventive Patrol Experiment. In this year-long experiment,
three controlied areas of routine preventive patrol were used.

. One area, termed "reactive" received no preventive patrol.
Officers entered the area only in response to citizen calls for
assistance. In the second area, called "proactive" police
visibility was increased two to three times its usual Tevel.

In the third area, termed "control" the normal level of patrol
was maintained. Analysis of the data gathered revealed that the
three areas experienced no significant differences in the level
of crime, citizens' attitudes toward police devices, citizens'
fear of crime, police response time, or citizen's satisfaction
with police response time. This technical report includes an
analysis of the strengths and weaknesses of the study. A
discussion of design issues and methods of analysis and comparisons
of Kansas City with other cities of similar size. Though this
study remains the most ambitious patrol experiment to date, it
has received its share of criticism. See Larson (1975) for a
critique of this report.
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-Kinney, J. A., Howlett, J. B., and Harris, D. H., 1976. Isla Vista

Foot Patrol - History, Operations, and Evaluation. Santa
Barbara: Anacapa Sciences, Inc.

This report constitutes a description and evaluation of the
Isla Vista Foot Patrol Program. dJointly established by the
Santa Barbara County Sheriff's Office and the University of
California at Santa Barbara Police Department, the foot patrol
was a response to a wave of serious incidents in Isla Vista.
In the five years following the initiation of the program, serious
reported crime decreased while petty reported crime increased.
The authors claim that crime itself went down, but that reporting
rates went up. Also, a survey showed that Isla Vista
residents preferred foot patrol to other forms of policing,
though some misgivings existed with respect to certain
aspects of the program.

Kizziah, C. and Morris, M., 1977. Evaluation of Women in Policing

Program - Newton, Massachusetts. Oakland, CA: Approach
Associates. ,

This report evaluates the Newton, Massachusetts Women in
Policing Program. Between May 1 and August 31 of 1977, the
performances of 12 female and 23 male officers were compared.
Using measures such as number of arrests, number of calls handled,
commendations and reprimands, accidents, injuries and illnesses,
and supervisors' assessments, it was concluded that there is
Tittle difference between the performance of male and female
officers. However, it was also found that the male officers hold
a negative opinion regarding the ability of women to do police
work.

Larson, G. and Simon, J., 1978. Evaluation of a Police AVM System:

A Phase II City-Wide Implementation. Cambridge, MA: Public
Systems Evaluation, Inc.

The findings of Public Systems Evaluation, Inc.'s Phase II
(city-wide) evaluation of Automatic Vehicle Monitoring (AVM)
in St. Louis are presented in this report. The objectives of
the project were similar to the Phase I program: reduce response
time, improve officer safety, reduce voice band congestion,
and improve police command and control. (See Lawrson, Colton,
and Larson, 1976). As in Phase I, response time reductions were
minimal; results regarding the other goals were mixed. However,
several potentially positive uses of AVM were identified, including
improved dispatching of units to extraordinary events (e.g.,
"hot pursuits"), dynamic reallocation of patrol forces to maintain
patrol presence or reduce queuing levels, and better supervision
of the force.
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iLarson, R., 1972. Urban Police Patrol Analysis. Cambridge, MA:
The M.I.T. Press.

This book, the first of its kind, introduces the reader to a
multitude of analytical methods available for analyzing police
patrol operations. Dr. Larson outlines the types of operational S
problems faced in police patrol, and provides detailed descriptions ~ ¥
of the police emergency response system, a typical eight-hour tour
of patrol duty, and measures of effectiveness for police patrol.
These issues are illustrated in a chapter which examines patrol
operations in a hypothetical city. Technical chapters present
models of travel time and optimal beat design, models of
preventive patrol, a patrol allocation algorithm, a simulation
model of patrol operations, models of Automatic Car Locator
systems, and models of intersector cooperation and repositioning.
This ?ook is invaluable to anyone involved in the study of police 9
patrol. -
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Larson, R., T975. - "What Happened to Patrol Operations in Kansas City? A
Review of the Kansas City Preventive Patrol Experiment." 5
Journal of Criminal Justice, Vol. 3, No. 4, pp. 267-297. 3

This paper reviews various aspects of the design, execution, .
and evaluation of the 1972-73 Kansas City (MO) Preventive Patrol
Experiment, focusing on the operational behavior of the patrol
force during the experiment. The design of the experiment is
examined to see whether the conditions expected were actually
brought about. The types of data used in evaluating the final
outcome of the experiment are reviewed. Where appropriate,
simple probabilistic models are employed to estimate frequencies
of preventive patrols and response times in each of the
experimental areas. Larson argues that the operational
consequences of the experimental design were not adequately
considered by the original researchers and were so different
from those expected that the validity of the design as a means
for greatly reducing patrol levels in a subregion must be
questioned. This suggests two policy conclusions: (1) great
caution should be used in attempting to induce the general value
of a visible patrol presence from the results of the Kansas
City Preventive Patrol Experiment; (2) patrol administrators
in other cities could remove conventional patrol coverage from
certain beats and markedly increase manning in others nearby
without incurring significant degradations in service.
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Larson, R., Colton, K., and Larson, G., 1976. Evaluation of a Police-
Impiemented AVM System - Phase I, A Summary Report. Cambridge,
MA: Public Systems Evaluation, Inc. _

This report summarizes the findings of Public Systems
Evaluation, Inc.'s Phase I (one district) evaluation of the
St. Louis Automatic Vehicle Monitoring (AVM) system. The
evaluation examined AVM technology, the impact of AVM on police
operations (in terms of response time, officer safety, voice-band
congestion, and command and control), and attitudinal/organizational
concerns. It was found that AVM did not result in substantiaily
reduced response time, nor was AVM sufficient]y relied upon to
affect officer safety. Also included in this report is a series
of recommendations relating the potential advantages and disadvantages
of AVM to those of other technologies (e.g., computer-aided dispatching
systems, 911 systems).

Lewis, R. G., Greene, J. R. and Edwards, S. M., 1978. .Special Police
Units in Michigan: An Evaluation. Criminal Justice Systems
Center.

This report is an evaluation of some 23 special projects
undertaken by police agencies in the State of Michigan. Projects
were of three types: regionalized detective units, saturation
patrol units and surveillance units. The major objective of this
program was to reduce crime in target areas. Using the techniques
of time series analysis, the authors concluded that there is no
reason to believe that establishment of the special police units
resulted in crime reduction. Despite certain deficiencies in
their data, the authors are convinced that the statistical analysis
has demonstrated the ineffectiveness of the special units as
implemented in Michigan.

Los Angé]es Police Deﬁartment 1973. Final Evaluation of Team 28
Experiment: Introduction and Overv1ew Los Angeles, CA:
Los Angeles Police Department.

The results of the Los Ange]es Team 28 Experiment are
discussed in this summary report., Team policing was introduced
in 1972 to one Los Angeles "Basic Car area" as a new approach to
crime reduction. According to the writers, the experiment was
successfu1 Burglaries were 31.7 percent lower than expected,
while community attitudes towards the police improved. The
attitudes of police officers towards the community were also
reported to have become more positive.
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tMilton, C., 1978. "The Future of Women in Policing." In The Future of
Policing. Edited by A. W. Cohn, 1978. Beverly Hills, CA:
Sage Publications, Inc., pp. 183-204.

This chapter summarizes current knowledge pertaining to the
performance of women in police work. Statistics pertaining to
the participation of women in policing are presented in a back-
ground section, followed by a review of traditional women's roles
in Taw enforcement agencies. The Washington, D.C. Policewomen
on Patrol study is reviewed in some detail; other studies
referenced include a St. Louis project reported by Lewis Sherman,
and an unpublished Police Foundation study of women on patrol in
New York City. Milton points out the problems women face when
they are integrated into police departments, presenting several
actual examples. The chapter concludes with an assessment of
the effectiveness of women on patrol.

+ National Advisory Commission on Criminal Justice Standards and Goals,
1973. Police. Task Force on Police, National Advisory
Commission on Standards and Goals. Washington, D.C.:

National Advisory .Commission on Criminal Justice Standards
and Goals.

This document presents and discusses a number of normative
standards that the authors feel should be adhered to by the
police. Chapter 8 of this report is dedicated to patrol, while
Chapter 6 examines team policing. With respect to patrol,
standards are proposed to:

’ (1) Establish the role of the patrol officer;
(2) Enhance the role of the patrol officer; and
(3) Guide the deployment of patrol officers.

It is interesting to note that in discussing these‘standa}ds,
references to current research are made (Thjs is especially
true for the sections on patrol deployment).

*New York City Police Department, 1972. '"Operation 25." 1In Police Patrol
Readings. Edited by S. Chapman. Springfield, IL: Charles C.
Thomas, pp. 342-353.

The four-month experiment described in this paper took place
in 1954 in New York City's 25th precinct in Manhattan, an area with
a very high crime rate. Increased police personnel, including foot
patroimen, detectives, traffic, emergency and supervisory personnel
were assigned to the precinct. A special juvenile aid bureau and
a special narcotic squad were also established. An in-service
training program was also set up, using four instructors from the
Police Academy. Compared to the same period in 1953, the number of
felonies reported decreased 55.6 percent, total crime complaints
decreased 27.5 percent, and arrests increased by one-third. Precinct
residents and businessmen also became more relaxed and confident due
to the presence of more uniformed patroimen on the streets.

1-149

B et

T e e Ty

Tl e T S TEEF PRSP PR PPN
Do s e R LT T e T ST e : <




i g

:FPate, T., Ferrara, A., Bowers, R., and Lorence, J., 1976. Police Response
Time: Its Determinants and Effects. Washington, D.C.: Police
Foundation.

This report presents an analysis of response time data collected
in conjunction with the Kansas City Preventive Patrol Experiment.
Using regression and correlation techniques, the authors set out
to statistically determine both the determinants of response time
and the degree to which response time influences the outcomes of
crime incidents. The authors state that the length of time between
the reporting of an incident and the dispatching of an officer,
and the distance to the scene are the unly two variables significantly
correlated with response time. The authors also claim that response £
time is not the most significant predictor of outcome variables ;
like result of encounter, (e.g., arrest), citizen satisfaction with
response time, and attitudes towards police officers and the police
in general. Rather, the difference between observed and expected
response time was the most important variable in determining
citizen satisfaction with response time. While the results of this
study are interesting, questions may be raised concerning these
findings in light of small sample sizes and the types of statistical
methods used.
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pendland, M. B. and Gay, W. G., 1972. "Foot Patrols: The Fort Worth
Experience." The Police Chief, April, pp. 46-68.-

In response to a rapidly increasing crime rate, the Fort Worth
Police Department established a special foot patrol unit. This
article briefly describes the goals of the program, and presents
some statistical results. After one year of foot patrol in a
high crime area of Fort Worth, Part I crime in this area decreased ‘
by 25 percent as opposed to 11 percent city-wide. Also, citizens &
were favorably disposed towards the foot patrol in general. In
the absence of detailed program description, stronger controls, and
a Tonger time series data base, however, these results must be
viewed as somewhat tentative. ;

Press, S. J., 1971. Some Effects of an Increase in Police Manpower in i
the 20th Precinct of New York City. New York: The New York City
Rand Institute.

i The results of a 40 percent increase in police manpower in
New York's 20th precinct were statistically analyzed in this
after-the-fact study. In some crime classifications, reported ¥
crime decreased from 20 percent to 50 percent when compared to
control precincts; in other crime classifications, no changes
were detected. Crime displacement effects existed, but were
typically smaller than observed decreases in crime rates. This
report does not describe the actual deployment conditions which

“may have given rise to these results, mak1ng the interpretation
of the stat1st1ca1 analysis difficult.
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*Reagen, M., Cooper, J., Gabriel, C., Gordon, F., MacDowell, C., and
Makarushka, C., 1974. Philadelphia Police Department - West
Philadelphia Strike Force - Act 1 - North, Central - Northwest

~ Strike Force - Act 2 - Final Report. Syracuse, NY: Police and
Security Management Consultants.

This report presents an evaluation of a project aimed as the
reduction of stranger-to-stranger burgiary and robbery in two
high-crime areas of the city by utilizing computer technology in
the tactical and logistical deployment of special police strike
forces. The evaluation examined internal factors of the informa-
tion processing and analysis system. These included records
control and procedures, the overall records system, and statistical
evaluation of the success of the project in reducing priority
crimes. The consistency in reporting and processing offenses and
the reliability of internal processing and preparation of the
data were evaluated. Also examined were the reliability of the
computer software and data automation systems. Statistical
charts are provided showing the impact of the project in terms
of offense rates, clearance rates, utilization and testing of
new patrol techniques, police awards and morale, and citizen
complaints regarding policemen in the units.

St. Louis Metropolitan Police Department, 1977. Team Policing Experiment:

U e

Analysis and Evaluation (Technical Report). St. Louis: Management
Services Section, Planning and Development Division, St. Louis
Metropolitan Police Department.

In April of 1976 the St. Louis Metropolitan Police Department
implemented a team policing experiment. This report constitutes
an evaluation of that experiment. According to the report, the
major area of difference between team policing and traditional
policing rests with management and administrative practices. The
researchers found evidence that the police had become more
effective under team policing, though no statistical changes in
attitudinal variables such as job satisfaction and police community
relations were found.

+ Schell, T., Overly, D., Schack, S., and Stabile, L., 1976. National
Evaluation Program Phase I Summary Report: Traditional Preventive
Patrol. Washington, D,C.: NILECJ, LEAA, U.S. Department of
Justice.

The authors of this report identify the common]y accepted
goals of patrol, and examine each of these goals in relation to
the assumptions which 1link certain patrol activities to goal
~attainment. The writers also attempt to assess the validity of
these assumptions and the type and quality of related performance
measures. Patrol issues in need of further study are identified.
This report based its findings on a reivew of available patrol
literatute, a survey of 300 police and sheriff's departments,
and 26 site visits.
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Schnelle, J., Kirchner, R., Casey, J., Uselton, P., and McNees, M.,
1977. "Patrol Evaluation Research: A Multiple-Baseline Analysis
of Saturation Police Patrolling during Day and Night Hours."
Journal of Applied Behavior Analysis, Vol. 10, No. 1, pp.733-40.

This article presents the results of a carefully monitored
experiment in saturation patrol. Over four ten-day periods,
patrol movement was reliably monitored using tachographs. Patrol
movement was increased by a factor of four for normal levels and
by a factor of 30 for patrol under 20 miles per hour. Using a
multiple-baseline time series approach, it was determined that
crime levels remained constant during daytime saturations, but
that nighttime crime levels decreased significantly. However,
the authors question the value of saturation patrol based on
cost considerations.

Schnelle, J., Kirchner, R., McNees, M., and Lawler, J., 1975.
“"Social Evaluation Research: The Evaluation of Two Police
Patrolling Strategies." Journal of Applied Behaviour Analysis,
Vol. 8, No. 4, pp. 353-365.

This article presents a statistical evaluation of two police
patrol strategies. A time series design was used to evaluate
the effects of a home-burglary patrol; no effects could be
attributed to the police. A multiple-baseline design was used
to examine the effects of a foot patrol program. This second
analysis revealed an increase in crime.reporting, but no other
effects were discovered. ‘

:FSchwartz, A. and Clarren, S., 1977. Evaluation of Team Policing in
Cincinnati: A Technical Report (Volumes I and 1I), Washington,
D.C.: Police Foundation.

This detailed -report describes and evaluates the Cincinnati
Team Policing Experiment. Initially planned to be an eighteen-
month project, the program was extended for an additional year.
The maintenance of this program became quite a problem, however,
as the differences between team policing in the experimental
area and routine policing in Cincinnati as a whole began to
disappear within eighteen months of project initiation. The
major goal of the program was to reduce crime and improve police-
community relations. While burglary rates decreased in the
experimental district, the rates of other crimes remained
comparable to city-wide figures. Also, citizen satisfaction with
the police did not increase as expected, though the level of
citizen satisfaction remained high. The authors suggest that there
i3 no reason to believe that team policing is less effective than
routine policing. Rather, they feel that team policing could be
beneficial to both the police and the public. o

1-152

e TNEI A TR Y e T A SR et L e e T e




Sichel, J., Friedman, L., Quint, J., and Smith, M., 1978. Women on

Tarr,

*Tien,

Patrol: A Pilot Study of Police Performance in New York City.
Washington, D.C.: Government Printing Office.

This report evaluated an experimeht involving women on patrol.
Forty-one men and 41 women were roughly matched statistically;

~these officers were then comparatively evaluated over a seven-manth

period. OQOfficer effectiveness was based on measures such as type
of incident serviced, type of action instigated by the officer
(e.g., use of force), citizens' reactions to police service,
"successful" attempts at controlling subjects, and number of
arrests made. No statistical differences emerged between the male
and female officers based on the majority of these measures.

D., 1978. "Analysis of Response Delays and Arrest Rates." Journal
of Police Science and Administration, Vol. 6, No. 1, pp. 429-45T.

This paper presents a replication of an earlier study by
Clawson and Chang. Statistical curves were used to relate response
times and arrest rates; a significant inverse relationship between
these variables emerged. Also, it was found that arrest rates
were heavily influenced by the number of officers in the preliminary
response unit, with two-officer units obtaining a s1gn1f1cant1y
higher arrest rate than one-officer units.

J., Larson, R., Green, J., Williamson, J., Dunlap, V., 1975.
An Evaluation Report of the Worcester Crime Impact Program.
Cambridge, MA: Public Systems Evaluation, Inc.

This report presents a process evaluation of the Worcester
Crime Impact Program. The program consisted of seven components
aimed at achieving goals of civilianization, decentralization,
and specialization within the department through concentrated

~patrol, increased investigative manpower, improved administrative

support, use of civilians to answer service calls, and establishment
of a crime prevention unit. A1l avaijlable data elements traditionally
collected by the Worcester Police Department relevant to the project
and especially those demonstrating the impact of the use of police
service aides were analyzed. The results of a questionnaire
administered to and interviews conducted among program participants
were analyzed, as were telephone interviews with service call

clients. The findings state that the Worcester Crime Impact program
has successfully met its main output goal of reduced target crime,
primarily because of the increase in manpower and improved flexibility
and organization provided by the impact program.

1-153

N B & e L e -k S AR

B R L LR SR s

L g gty Sy e o b n L e g



ameranene ens

i'Tien, J., Simon, J., and Larson, R., 1977. An Evaluation Report of an “
Alternative Approach in Police Patrol: The Wilmington Split-Force i
Experiment. Cambridge, MA: Public Systems Evaluation, Inc. g

This report presents an evaluation of the Wilmington Split- ;
Force program. The evaluation is based on data collected from :
December 1, 1975 through November 30, 1976. During this time :
period, the Wilmington patrol force was divided into response- :
oriented (basic) and preventive patrol-oriented (structured) 5,
sub-forces. It was found that the split-force approach increased
call-for-service response efficiency, in that pre-experimental
volumes of calls for service were handled with reduced manpower.
Although the purpose of this program was not to reduce crime,
Part I crime did decrease by six percent over the. study period.
The structured patrol officers were responsible for a large
increase in the number of crimes cleared by the patrol division, o
but many of these clearances came at the expense of the detective b
division, resulting in a net drop in the clearance rate. Citizens ; i
were found to be very satisfied with the performance of the split P
force, though two-thirds of the officers surveyed indicated they
would like to see the program discontinued. The authors conclude
that the split-force approach does constitute a more productive
style of policing than traditional patrol; additional methods for
improving productivity are also suggested as worthy of future X
consideration. ¥
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Ulberg, C. and Bentson, L., 1976. An Evaluation of the Bellevue Police
Department's Experiment in Team Policing. Seattle, WA: Battelle
Memorial Institute of Law Enforcement and Criminal Justice.

TRIEYITS

In this brief report, the authors describe the implementation
and implications of a team policing program established in 1975
in Bellevue, Washington. The goals of this project were to
involve citizens in crime investigation and prevention, to improve )
~officers' job satisfaction, and to reduce the rate of burglary ’
in particular and Part I crime in general. It was found that
citizens -having direct contact with the police were more satisfied
with the police, though the overall level of citizen response to
the program was not determined. Also, it was found that officer
satisfaction decreased over the course of the project. Before
and after examination of burglary rates yielded a 12.5 percent
decrease, but this cannot be attributed to the team policing
program. ,

sl

Wagner, W. F., 1978. An Evaluation of a Police Patrol Exper1ment
Pu]]man WA: Washington State University.

RTINS TR PN N AT I e, PSR A L b
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'ThﬁsJPh.D. thesis constitutes an evaluation of Albuquerque's
Special Operations Section (S0S). The SOS consisted of two
eight-officer teams which, when deployed along with regular patrol,
served to create saturation conditions in various parts of
Albuquerque. Hypotheses tested pertained to the effect of the

Y ARy et ST 4 30 e

1-154



increase in patrol on the crime rate, and the effectiveness of
marked versus unmarked patrol cars. No statistical changes were
detectable in the crime rates, and no statistical differences
surfaced between the effectiveness of marked vers us unmarked
cars. However, Wagner claimed on substantive grounds that
unmarked units were more effective in the apprehension of felons.
The presentation by Wagner is good, explaining the weaknesses of
the SOS study as well as its strengths and explaining in detail
what the SOS actually did.

*Walsh, J., 1975. St. Louis Metropolitan Police Department - Foot

+ Webb,

Patrol Project Evaluation Report. St. Louis, MO: St. Louis

Metropolitan Police Department.

This is the final report on an 1mpact cities project to
augment the number of foot patro1men in high crime areas of St.
Louis in order to reduce crime, improve police-community relations,
and supplement normal police patrol. Project results reveal that
crime reduction has not been significant as a result of this
program. The program was an outstanding success in terms of improved

police community relations. However, the arrest rate per 100 man-hours

of patrol was significantly below that of the remainder of the
department.

K.W., Sowder, B. J., Andrews, A. J., Burt, M. R., and Davis, E. F.,
1977. National Evaluation Program Phase I Summary Report:
Specialized Patrol Projects. Washington, D.C.: NILECJ, LEAA,

U.S. Department of Justice.

This report reviews 21 projects in specialized patrol. The
21 programs are divided into low visibility patrol (eight cases),
high visibility patrol (five cases), and combined low/high
visibility patrol (eight cases). The report concludes that more
research is needed regard1ng the effectiveness of specialized
patrol. Also. mentioned is the finding that ex1st1ng research is
of questionable qualjty given recurrent problems with the
reliability and overall accuracy of completed evaluations.

TWilson, 0. W. and McLaren, R., 1977. Police Administration. New York,

NY: McGraw Hill.

This is the fourth edition of 0. W. Wilson's classic text.
Relevant to police patrol are the chapters on team policing, patrol,
and allocation and distribution of operational manpower. Review
of this work is essential for anyone undertaking research in patrol
operations.
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other reasons for not implementing them. Police researchers appear to
have limited research designs to acceptable subjects within the confines
of a Timited political and funding situation. .

In 'summary, police research has closely embodied the values of the
police organizations be1ng studied, and thereby has served as a justifica-
tion of the organizations' values. Studies have measured productivity in
terms of the standard measures of arrests or clearances, though these
measures have been universally criticized as unreljable and subject to
manipulation.* Such research cannot be expected to produce analysis and/
or problem solutions that depart from traditional wisdom. The research
is instead destined to develop a logic and data base to support the con-
tinued specialization of investigation, and as a consequence, to produce
permutations of traditional police organizations. What is needed is a
controlled experiment testing the impact of a drastic reduction in spec-
ialized investigators.

i

It is ironic that our argument relies in part on the findings of
studies that employ such measures. For studies that criticize arrest
and/or clearance rates, see:

Datz, Morris, Tendler and Kalmanoff, pp. 13-17.

Bernard Greenberg, Oliver S. Yu and Karen I. Lang, Enhancement of the
Investigative Function - Volume I: Analysis and Conclusions (Menlo Park,
California: Stanford Research Institute, 1972), pp. 43-48.

Greenwood, Chaiken and Petersilia, pp. 225-226.

e g

P e

S e e e
TR AT

C T e e
. R A



through a systems approach towards the investigative function, a "check-
1ist" of the information essential to the investigation of burglary cases;

a 1976 study by the Police Foundation entitled, Managing Investigations:

The Rochester System, which explored the use of teams in Rochester, New York;

and a 1977 Police Foundation report entitled, The Cincinnati Team Policing

Experiment: A Summary Report, which.analyzed the use of teams in Cincinnati,
Ohio. These studies and eighteen others are reviewed and discusSed‘in’thjs
research paper, in order to assess thg “staté of the art" of research on |
the patrol/investigation interface since the President's Commission pre-
sented its study and recommendations. The result of this paper is an assess-
ment of the "gaps" in the research on the interface and suggested areas for
future research to fill these gaps.

In this introductory section the reader will find a definition and dis-
cussion of the patrol/investigation interface that sets a framework for the
later discussion of the research. This initial discussion of the interface
includes a "traditional model" of the interface. as well as a discussion of
how the interface exists, functions, and changes as part of the practical
operations of é working police department. At the end of this introductory
section, the reader will find an outline of the topics cove}ed by each K

section in the report.
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I INTRODUCTION

This research paper is the result of a study undertaken to assess
the researéh that has been done on the interface between the patrol and
investigative functions. The division of responsibility between the
:patrol unit and the investigafive unit, as well as the extent to which
these two units coordinate their activities, can be a vital determinant,
of the manner and success with which a police department pursues its goals
and objectives. Until the President's Commission on Law Enforcement and
Administration of Criminal Justice issued its series of reports in 1967,
the basic traditions-of police operations (e.g., preventive patrol, the

specialization of the investigative function) remained largely unexp1oréd'

and unchallenged. The President's Commission raised a number of questions

and issues and suggested paths for future research and innovations in
policing. One of the major innovations recommended was team policing--a

direct manipulation of the interface between patrol and investigation--

designed to have a significant impact on the effectiveness and efficiency

of service delivery, as well as police-community relations and officer
morale. |

Since 1967 a number of important studies have been concluded that
bear on the;interface between patrol and investigation. Included among

these studies are a 1975 RAND study entitled The Criminal Investigation

Process, which analyzed investigators' contributions to the achievement of

criminal justice goals; a 1972 study by the Stanford Research Institute

entitled, Enhancement of the Investigative Function, which developed,
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1.1- THE INTERFACE

An interface is defined as "the place at which independent systems
meet and act on or communicate with each other."* Within a po}ice depart-
ment, the two "Systems" which are most responsible for carrying out police
objectives are the patrol division and the investigative division. In a
traditional police department, the patrol division.is primarily fesponsib]e
for the police objectives of response to calls-for-service, crime prevention,
emergenéy services provision, and.preservation of order. The investigative
division assumes primary responsibility for following up unsolved cases and
for preparation of cases for prosecution. Both units are responsib]e’for
identification and apprehension of offenders.

Patrol, through its response to calls-for-service, is responsib]e for
yugathering information at the scene of the crime; investigators are respon-
sible for the follow-up investigation and subsequent arrest of the perpetra-
tor (if an arrest was not immediately made by patrol). This traditional
model represents a fairly narrow interface between patrol officers and in-
-vestigators, both of whom work toward the same end (i.e., arrests) but on a
fairly independent basis.

The traditional model of a police department's organization, described
above, is, of course, vastly oversimpiified. In practice, thevinterface
between patrol and investigation is not so simply or clearly defined. In
some departments the interface may be broader--investigators and patrol
officers may work together (e.g., information supplied by patrol may be
employed for such self-initiated activities on the part of investigators

as narcotics investigations); information supplied by investigators may be

*

Webster's New Collegiate Dictionary (Springfield, Massachusetts:
G & C Merriam Company, 1977), p. 602.
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employed by patrol officers to determine the areas requiring heavy patrol,
etc. In other departments, there may befno interface at all (i.e., the
department is either so small or so decentralized that there are no speé1a1-
ized investigators).

The interface between patrol and investigation is, in part, the conse-
quence of certain administrative decisions intended to maximize the achieve-
ment of departmental objectives. For exampfe, if the police administration
chooses to place more emphasis on police-community relations than on crimi-
nal apprehension relatively Tittle effort will be made to increase the flow
‘of communications between patrol and investigators. Or, if a decision is
made that the apprehension of offenders needs higher priority, investigators
may be encouraged to request that patrol officers bay particular attention
to certain areas or groups of suspects and, thus, the interface is broadened.
The interface, then,-may be altered 1n‘direct relation to the priority of
various departmental goals and objectives. |

However, the interface is also the resuTt.of factors primarily unrelated
to the achievement of departmental objectives. For example, the’extent to
which a police union regards the specialization of the investigative/function
as a desirable reward or sign of status, may serve to maintain a minimal
interface'bétwen patr61 and investigation. Or, a supposed lack of adequate
overtime compensation may discourage patrol officers from performing more
extensive preliminary 1nvestfgations that would broaden the interface between
patrol officers and investigators.

Thus, two points about the interface must be clear. The firét is that
the patrol/investigation interface is manipulated by police commanders
deliberately to achieve a specific end, and it is manipulated inadvertently
as a by-product of other administrative decisions. ‘The second point is that

although the degree to which the patrol/investigation interface exists may
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be a response to the need to achieve departmental objectives; it may also
be a response to factors totally unrelated to these departmental objectives.
The interface, then, is not simply a question of administrative design
or, for that matter, research design. The interface between patrol and 
investigation is an organic response to a multitude of compiex and inter-

related factors.

1.2 THE REPORT

This report is the result of an analysis of twenty—tWOfreSearch studies
that bear either directly or indirectly on the interfacé between patrol and
investigation. The studies reviewed are of two types. First, there are
studies which analyze police operations without the use of an exper1ment&1
design. These are primarily operations research studies and typ1ca11y in-
volve analyses of patrol, investigation, or joint operations as they were
practiced at the time of the studies. The_second type of studies are those
which attempt to alter traditional police practices through the use of an
. experimental approach. These studies tend to proceed from specific hypotheses
(e.g., field interrogafions are useful; téam policing increases the arrest
rate). Especially when based on preliminary operations research, these
studies are usually aimed at demonstrating the impact on police objecfives
occasioned by certain changes in patrol, investigation and/or joint tactics
and/or procedures.

The approach employed in the review of these studies is to view the
1nterfacebe%ween patrol and investigation from two perspectives:

1. As an interchange in organizational communications.

2. As a junction point for shared respons1b111ty concerning
departmental obJect1ves

Viewed from these two.perspectives, the approach seeks to investigate

both the procedural interface between patrol and investigation and the
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substantive interface.' Procedural issues center on the'routing of 1nformatfon
between patrol and investigation, the use of such information, impediments
of information exchange, etc. Substanﬁive issues center on the implications
of various organizational arrangements and forms designed to achieve common
objectives, particularly in terms of the responsibility for investigation
and apprehension on the part of patrol and investigative units. Specific
top%cs covered in the report include the contribution of investigators to
the "solving" of crimes and the apprehension of criminal offenders, and

the use of field interrogation reports in criminal investigation. In addi-
tion, the report covers such policing innovations as the use of crime data
analysis, team policing, and report screening and enhancement procedures.

The first section of the report is "The History of the Interface Between
Patrol and Investigation." 'This’section contains a brief discussion of the
ways %n which the interface between patrol and investigation has developed
and changed over time. This section also includes discussion of the findings
of the President's Commission that bear on the interface and have served as
catalysts for research studies since that time. The second section, "The
Normative Model of Research," contains a description and dﬁscussion of the
methodology used in research pertaining to the interface. This discussfon
includes the measures employed in the research, the use of explicit hypotheses,
the use of controlled experiments, etc. This section also discusses the
differences between the "ideal" research model and the research studies
actually carried out. Problems found throughout the research on the inter-
face are presented in this section. The third section, "A Synthesis of the
Research," includes hypotheses tested in the research and an analysis of
the research findings and conclusions. The hypotheses reviewed in this
section are not just those explicitly defined, but those implicitly examined

in the research studies. The fourth section, "Issues," includes a discussion

TR T

T AT T S e T YTy T Y
FIE PSR I M R

S aTas

e £ 1 e R T e




of the issues raised by the research aé a whole.  The fifth and final
.section, "Annotatéd-Bib]iographies," includes brief‘bib1iographies of the
.twentyetwo studies analyzed. Although thesé studies cover a multitude of
issues, the bibliographies pertain only to the aspects of the'studies&
that bear on thevinterface between patrol and investigation and thus
represent only a narrow tréatment of each study. The bibliography of

all the works that contributed fo this report and the‘footnotes can be

found at the end of the report.
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IT THE HISTORY OF THE INTERFACE BETWEEN PATﬁOL AND INVESTIGATION

The origins of the policing function in the United States are found
in the ninth centur& England, where villages were divided into units
called "tythings." In each tything, the position of "tythingman" was
rotated among the men. The tythingman was responsible for maintaining
order in his section of the village. Since this was a fairly large
responsibility for one individual, the tythingman re]ied on assistance
from the other villagers in the performance of his duties. Although
policing was a community function, 1nvestigatioh during this>period was
a private matter, performed at the discretion of and by the victim.*

According to Simpson's Criminal Investigation: A Selective Review of

the Literature, it was not until the emergence of three institutions be-

tween the thirteenth to sixteenth centuries that the state began to adopt
some résponsibi]ity for investigations. These instiputions were coroner's
inquests, the Privy Council, and the Privy Council's Court of Star Chamber.
Although investigations were held by these institutions, the investigations
were of a specific type. The coroner's inquests dealt with deaths under
suspicious circumstances; the Privy Council and the Court of Star Chamber
dealt with the investigation of political crimes or the inVestigation of
powerful pe6p1e. The(e was still no authorized body to assume the responsi-
bility for the ihvestigation of "ordinary" crimes and criminals. Eventually,

the office of the magistrate or justice of the peace became "...the principal

Alan Kalmanoff, Criminal Justice: Enforcement and Administration,
(Boston, Massachusetts: Little, Brown and Company, 1976), pp. 28-29.
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state mechanism for the investigation of crime and the indictment and
prosecution of suspected persons."* In most instances, however, inves-
tigative action on the part of a magistrate was initiated at the request
- of the victim. During the industrialization of Great Britain in the
eighteenth century, tﬁe magistrate's office proved to be 1ncapab1e‘of
coping with the crime problem. As a result, private institutions began
to investigate crimes.** |

It was during the efghteenth century that the detective function began
as a specialized police responsibility. In the nineteenth century, bureau-
cratized police forces were estab]ished in Great Britain and the United

States. One result of these forces was the recognition that investigation

could no Tonger be a private function. The first police agency to establish

a separate investigative force was the London Metropolitan Police in 184Z.
In major cities in the United States, officers began to be assigned to de-
tective duties in the 1840s; however, detective units were not routinely
adopted by state police'agencies until after World War I. Towards the end
of the nineteenth century, detective units expanded rapidly both in size
and in the scope of their operations.*** It was not until specialized in-
vestigative units were established that the interface between patrol and
investigation emerged. |
Until the President's Commission on Law Enforcement and Criminal

Justice issued its series of Task Force Reports in 1967, the traditionaf‘

values and assumptions on which policing was based remained largely

Antony E. Simpson. Criminal Investigation: A Selective Review
of the Literature (Mew York, New York: John Jay College of
Criminal Justice, 1976), p. 5.

*k
Ibid., pp. 4-7.
kkk
Ibid., pp. 7-8, 10-11.
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unexamined. The Task Force examined many tra&itional practices of policing
to determine ways in wﬁich the police could maximize their effectiveness.
The interface between patrol and investigation was one area on which the
Task Force focused. The Task Force recognized the vital role of the patrol
officer. It noted that "...the initial responsibility for confronting the
entire range of police problems rests with the patrolman.'* Furthermoré,
investigation was described in terms ﬁhat suggest it is a supportive rather
than a primary activity: "When patrol fails to prevent a crime or appre-
hend a criminal, the police must resort to investigation."** The Science
and Technology Task Force made a'study of Los Angeles Police Department
records, which indicated that 90 percent of the arrests in the crime sample
were made by patrol officers,'rather than investigators. The Task Force
also found that the majority of arrests were made within éight hours of the
crime. One of the most important factors in the clearing of a case was
whether the suspect was named by the victim in,the crime report. It was
determined that "...if a suspect is neither known to the victim nor arrested
at the scene of the crime, the chances of ever arre;ting him are very slim."
In almost two-thirds of the cleared cases where a follow-up “investigation
was performed, suspects were named in the initial crime report. Detectives
were unlikely to provide followup on cases that did not contain investigative
leads in the crime report.*** Thus, the TaSk Force Report served to mitigate

some of the "mystique" surrounding the criminal investigator's role.

The President'é Commission on Law Enforcement and Administration
of Justice. Task Force Report: The Police (Washington, D.C.:
U.S. Government Printing Office, 1967), p. 121.

*k
Ibid., p. 1.

*K .

* The Institute for Defense Analyses. Task Force Report: Science
and gechnology (Washington, D.C.: U.S. Government Printing Office,
1967), p. 8. ' , ‘
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The Science and Technology Task Force suggested two possible approaches
to improve‘po1ice effectiveness in apprehending suspects not identified 1in 38
the preliminary investigation. The first suggestion concerned more inten- % 
sive preliminary investigation at the crime scene, possibly by civilian

specialists, to provide more leads to detectives. The second suggestion--

for burglary cases--was the deployment of detectives in the field through
the use of tactical detective squads or stake-outs in heavy burglary areas. ;
This suggestion was based on the idea that on-scene arrests, rather than £

follow-up investigations, are the most effective means of apprehending

e gy r g

burglars. The Task Force also determined that in the LAPD sample arrest

probability was correlated with response time. However, the Task Force

noted the need for further studies to determine whether fhere was a cause-

S A A Ty

and-effect relationship between these two variables or whether an interven-

ing variable was responsible for the correlation.* Thus, this analysis of

LAPD's crime reports highlighted the importance of the interface between

patrol and investigation through the following major points: o 4

1. The apprehension of criminals is primarily due to patrol
rather than investigation, both through on-scene arrests
and information recorded in crime reports. :

2. An investigator's effectiveness in apprehehding criminals
is directly related to the quality of the preliminary in- b
vestigation performed by patrol officers.

" 3. Response time may be the keyto criminal apprehensions.
This relationship, if valid, would have major ramifica-
tions for the deployment of both patrol officers and inves-
tigators (as well as for a police department's overall
' operations.) ' '

ST N T e A s

In response to a number of needs--effective and efficient service

Gt Rrachaded Bl

delivery, police-community relations, and the need to improve personnel

The Institute for Defense Ana1y$es.‘ Task Force Report: Science
and ;echno]ogy (Washington, D.C.: U.S. Government Printing Office,
1967), p. 9.
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assignments--the President's Commission made the recomméndation that police
departments experiment with "team policing.” As described in the Task
‘Force Report, team policing would mitigate tﬁé overspecialization of the
patrol and detective functions, which can have négatiVe results:

When intelligence is not centralized and coordinated,
staff planning for the purpose of either apprehending
specific criminals, or solving crime problems such as an
cutbreak of burglaries in some neighborhood, is almost
impossible. When lines of command are kept rigidly
separate, it is difficult to bring the full .resources of
a department to bear on crime solution. Alsa, consider-
able conflict exists in many forces between uniformed
branch officers and the detective division.*

The concept of team policing, as described in the Task Force Report,
is as follows: '

...that police work,.including patrol and criminal
investigation, in a given number of city blocks, should
be under unified command. A 'field supervisor' would have
under his command a team of agents, officers, and commun-
ity service officers. The team would meet at the beginning
of a tour of duty and receive a briefing on the current
situation in the neighborhood--what crimes were unsolved,
what suspects were wanted for questioning, what kinds of
stolen goods to look out for, what situations were poten-
tially troublesome, and so forth. On this basis the
members would be assigned to specific areas or duties. If
conditions warranted it, agents might be assigned to patrol
- and wear uniforms or plainclothes. Officers might be ~
assigned to investigation. Community service officers
might be delegated to help either. In specific investiga-
tions or incidents, agents would be given authority over
‘the actions of CSOs and officers. If the conditions in
the area changed during the tour, if a major crime were
committed or a major disorder erupted, the assignments
would be promptly changed by the field supervisor.

Obviously, this proposal does not envision the abandon-
ment of special duties or special squads. An agent serv-
ing as a narcotics, juvenile, or community-relations
specialist, for example, would almost always cover a
territory policed by several teams and would be moved
into other work only in emergencies. There still would
be a need for squads of officers with special .knowledge
of certain kinds of crime.**

]

The President's Commission on Law Enforcement and Adminfstration
of Justice, p. 53.

*%
Ibid.
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Agents would be a group of the most competent officers who wou]d
rep1acé traditional detectives but would assume responsibi]ity for all
areas of complexity (e.g., uniformed patrol in high tension areas) and
would no Tonger complete lesser investigative assignments that did not
require special expertise. Police officers would enforce the}1aw, as>
well as investigate crimes that can be solved by immediéte fo]1ow-up‘
investigations or that are likely to have suspects near the crime scene.
Community Service Officers would be recruited from neighborhoods and |
would assist officers and agents and improve police-community relation§.
The teams would operate, at least partially, out of neighbofhood loca-
tions, rather than out of the centralized department.* Thus, the team
policing concept as originally conceivéd would, in effect, eliminate the °
interface between patrol and investigation by dividing éssignments
flexibly and according to skill rather than according to a rigid functional
scheme. In addition, the team policing model would increase the contact
and}f1ow of information among team officers. . |

The Task Force Réports also dea]tﬁwith another 5nterface'1s$ue--thé
need for information systems that'would analyze crime data and patterns,

as well as provide information needed for investigation. Such information

systems would allow all units to remain aware of and utilize the 1nformation'

generated by one unit. For example, crime data could be utilized in the

deployment of personnel; the fingerprints and lists of criminal aésociates

of specific subjects would be 1mmed1ate1y avai]ab]e to investigators;**~‘
TheyTask Force also advocated the use of civilians for those activi-

ties that either require an expertise not found among law enforcement

The President's Commiss}on on Law EnforCement and Administration
of Justice, pp. 122-124. ‘

k%
Ibid, pp. 49, 57.
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officers or that could be as easily performéd by~civi1ians, thus freeing
sworn personnel for more important tasks.* Although this recommendation
does not directly address the interface between patrol and investigation,
the use of civilians has beén included in a number of research designs
intended to affect the interface.

The investigations into policing contained in the Task Force Reports

were not conclusive. However, the Task Force Reports served as catalysts

for police research in criminal investigation, the relationship between

response time and apprehension rates, team policing; the uée of 1nfofmation
systems, and the use of civilians in police departments. Throughout the
Task Force Reports, the need for further expérimentation js emphasized;
however, it is also stressed that such experimentation ﬁust be carefully con-

trolled and monitored.

The President's Commission on lLaw Enforcement and Adm1n1strat1on
of Justice, pp. 124-125.
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IIT THE NORMATIVE MODEL OF RESEARCH

~ Research is ideally based on a modé1 of the scientific experiment--
i.e., an experiment is devised which comprises an explicit set of hypothe-
ses, experimental and control groups, careful monitoring, and a set of
'standards and procedures designed to ehsure that the results of the ex-
periment are conc]usive. Such preqise considerations are clearly impossi-
ble to achieve outside the laboratory, particularly withithhe-dynamic

setting of a police department. With this in mind, a discussion of‘thek

important components of research and the degree to which these components C:
are incorporated into the research on the patrol/investigation interface
is integral to an understanding of the research.

The discussion of the research components is divided into six sections: L

Hypothesis selection
. Performance measures
Research design

Conduct of the research design |
Evaluation of the research results, and

o O s W N —

Use of the research results.

By way of introduction to the studies on the interface, it should be

TR
S

noted that the studies that bear on the patrol/investigation interface are

generally of two types: 1) studies that involve experimentsrand 2) opera-

tions research studies that analyze po]ice‘department operations as they

existed at the time of the study. The latter studies are genera11y reliant
- on surveys, case studies, and data collected by the police departments in

question. An important characteristic of both of these types of studies
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is that they cover a multitude of topics and often do not primarily address
interface jssues. Thus, in a number of studﬁés, the findings that pertain
to the interface represent contributions to the kesearch but are not, in

and of themselves, conclusive.

3.1 . HYPOTHESIS SELECTION

The selection of hypotheses is fﬁndamental to the value of regearch;
hypotheses form the frame work of a research‘effort. To the extent that
the researchers' hypotheses are clearly stated, the reader can identify
the exact standards against which the experimental results areaﬁpjied,
the specific areas in which the researchers are interested and theigssumptions
that the researchers bring to the experiment. Thekreader can then determine
whether the research and analysis is of interest and whether the researchérs'
approach is well thought out and does, in fact, address the questions and
issues with which it is subposed to deal.

The research on the patrol/investigation interface is, in general,
characterized by a lack of éxp]icit hypotheses. However, the studies con-
tain imp]&cit Hyﬁbtheses——i.e., the researchers' choice of methodo]ogies

.and analyses (e.g., the performance measures employed, the comparisons
drawn) indicates their approach and their expectations of the results.

The major hypotheses of the research on the interface (both exp11c1t

and implicit) are discussed subsequently in this report.

3.2 PERFORMANCE MEASURES

Perhaps the most crucial aspect of the research methodology is the
~ researchers' choice of performance measures.- Performance measures assume
the importance of a "“language," in that they translate to the researchers

the phenomena under study. Clearly, if the performance measures chosen
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do ndt accurately reflect the unknown quantity that the researchers are
attempting to measure, thé researchers will base their conclusions on
totally erroneous results. |

PSE's papers on patrol research and investigation research present
three criteria which performance measures must meet to be considered
reliable:

1. The measures should be able to gahge the desired
phenomena under known conditions.

2. The measures should respond to environmental changes
in a predictable fashion.

3. The measures should be based on available or collect-
able data.

The first criterion is that under known conditions, the performance
‘measures should accurately reflect the phenomena under study. The second
criterion is that the measures' response to factors other than the experi-
mental program should be identifiable to exp]ainéble. The third criterion
is simply that the measures must be able to be observed qnd recorded. If
all of these conditionsare met, the measures will accurately reflect the

phenomena- under study and, if an experiment is used, the measures will

assess the impact of the experiment rather than that of extranéous variables.

In actual research, however, performance measures that meet these
three criteria are difficult to attain. Due to the difficulty of develop-

- ing more sophisticated measures and utilizing them within a working police

environment, research efforts often rely on the performance measures tradi-

tionally used and collected by police departments. ‘In‘order to mitigate
the negative effects of the use of these measures, some studies contain
discussions of the ways in which the .police departments collect their déta,
a$ well as the 11m1tatiohs of the data. These explanations provide the

reader with a basis from which to determine whether the measures are
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sufficiently preciseQ Multiple measures are also employed to present

a more complete picture of the subject under study and to avoid reliance

on a single performance measure. The following table displays some of

the topics found in the research on the patrol/investigation‘interface

and the corresponding performance measures employed.

Performance Measures in the Research

on the PatroT/Investigatioh Interface

Topic

Productivity in crime prevention

Productivity of thé investigative
function

Use of field interrogation reports
in investigation

Use of crime analysis

Officer cooperation

Job satisfaction

,Deve1opment/impTeméntation of projects

©2-20

Corresponding Measures

Reported crime rate
Victimization rate

Clearance rite

Arrest rate

Prosecution rate

O0fficer-hours per arrest
0fficer-hours per clearance
0fficer-hours per charge filed
O0fficer-hours per conviction
Interviews with po11ce personnel
Observation

Investigator‘requests to review
field interrogation reports
Interviews with police personnel

Arrest rate
Officer-hours per arrest
Officer-hours per charge filed

. Officer-hours per conviction
Crime data submitted by officers

Interviews with police personnel

Interv1ews with police personnel
Observation

*;Interviews with po1i¢e personnel

Interviews ‘with po11ce personne]
Observation

" Document Review
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The researcﬁ'on the patro]/investigation interface is characterized
by a reliance on feported crime rates, arrest rates, clearance ratésl
1nterview§ and observation on the part of reseradﬁars.‘ To a lesser extent,
“the résearch is based on prosecution data and victimization surVeys. Re-
ported‘crime rates, arrest rates, and clearance fates are generally criti-
cized as unreliable measures of productivity. Reported crime rates are
considered unreliable because they exclude an unknown number of crimes whﬁch
are not reported to the police; it is widely accepted that, depending on
the crime, this "number" can be quite 1ahge. Furthefmore, the use of re-
ported crime rates is based'on the assumption that if the police aré effec-
tive, reported crime rates will drop. However, effective policing can
also have the reverse effect--if citizens perceive that the police are
effective, they may report addifional crimes and the reported crime rate
" will increase. Reported crime rates within a department can vary due to
changes in the way that a police department collects its data or as a re-
f1ect%on of changes in department operations. A valid comparison of re-
ported crime rates among a number of police departments is difficuTt, due
to the diversity of operations and data collection procedures. A more
appropriate measure of crime is the victimization survey in which a random
sample of citizens is interviewed aboﬁt their experiences with crime. How-
éver, this procedure is costly and time-consuming and is onTy rarely used
in the research on the interface. | |

Arrest;rates are also open to criticism. This is because in some
jurisdictions, an arrest can'be effected for inVestigatiVe purposes rather
than for the purpose of charging a suspect with a crime. In additioh,

arrest rates, per se, do not indicate the quality of an arrest--i.e.,

whether the arrest is legal and/or results in prosecution and/or conviction.

In departments with arrest quotas, the quality of arrests is a particular
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problem. As with the reported crime rate, the arrest rate within a
department can vary_with changes 1in data éoi]ection procedures or police
operations. To some extent, these problems caﬁ be mitigated by the use
of'performance measures that take‘into account the outcome of an arrest;
hoWever, these performance measures are more time-consuming to use and are
subject to their own peculiarities--e.g., they reflect the use of diver-
sion programs or reasons for prosecution that are not within a department's
control and should not be used to reflect on a department. However, the
use of prosecution data in the research on the interface does providé the
analysis with additional credibility.

Clearance rates are perhaps the mcst unreliable of the measures. The
meaning of clearance rates varies.widely among departments and is also
subject to data collection and operational changes within departments. In
general, clearance rates are not representative of cases that are solved;
they are representative of cases that are closed. This closure may be due
to any number of factors, including the suspect's disappearance, the
District Attorney's refusal to prosecute, etc. ~berhaps the most blatant
problem with clearance rates is the use of a single arrest to clear a
number of cases, based aon such factors as the modus oberaﬁdi of the per-
petrator or on a suspect's willingness to admit guilt to a number of crimes
in return for being charged with only one crime. Police departments'
traditional reliance on clearances as & measure of‘investigatbrs‘ effec-
tivenéssihas served as an inducement to manipulate clearance statistics.

The research litérature on the interface also relies heavily on inter-
views and observation on the part of the reseakchers.~ Bofh of these
"measures" are ]egitimate;and important aspects of research. However, in

some respects interviews have been relied on in lieu of more concrete data
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(e.g.,‘in the determination of whether field interrogation feports are
useful in criminal investigations). This reliance on interviews is for
three reasons: first, some of the areas explored are subjective in nature
or are not responsive to known quantitative 1ndicators;’second, if the
topic is of secondary importance in the research, interviews may be relied
upon in lieu of more in-depth quantitative analysis; third, interviews may
be the researchers' main method of gathering information if the study is
retroactive.

Thus, many of the performance measures used in the research on the

patrol/investigation interface are suspect in their abiTity to reflect

accurately the attributes which they are intended to measure. This suggests

that the conclusions drawn by many of the studies are tentative and open

,for‘further inquiry, rather than conclusive.

3.3 RESEARCH DESIGN
' The ideal research design is an experiment that utilizes an experi-

mental group and a control group. Theée two groups are supposed to be
identical in composition and characteristics; the only difference between
the groups should be that the experimental group receives "treatment" and
the control groups does not. Ideally, only one Variab1e'changes, so that
- any measured response can be conclusively éttr{buted to the specific fbrm,
of "treatment."

The research on the interface includes the use of control groups,
primarily ié the literature on team policing. However, there are two
probTems with the control groups used in this research. The first problem

is contamination, which is discussed in the next section. The second prob-

~Tem is the composition of the experimental group. 1In a numberjof the team

policing studies, the experimental group is composed of volunteers, and the
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control group is not. Clearly, volunteers are inclined to be more enthusi-
astic than officers who are randomly assigned to a specific’duty; this en-
| thusiasm may affect the outcome of the experiment. Furthermore, the team
tTeaders may not have been chosen randomly. Other examples of dissimilarity
between the experimental group and the control group are evident in the
research.

The research also includes a number‘of stud1e§ that do not uti]izé
control groups. Some of these studies are retroactive in that researchers
analyze past data or events, and there is no way to deve]op a‘]égitimate
contro] group for that period. Or, the researchers may be present through-
out the experiment, but as the experiment encompasses the entire police
department, the use of a control or comparison group is autohatical]y
eliminated. In some studies a comparison group is used which is not as
precisely regulated as a control group. Studies thaf do not include a
control group or a comparison group may rely on before-and-after comparisons
of the experimental group, projected‘performance'models, surveys, and case
studies.

Another problem with the research is that the experiments include
changes in a multitude of variables. Thisis particularly true in team
policing, where the modifications of traditional policing may include such
factors as increased responsibi1ify for handling 1nvéstigat10ns, participa-
tion in decision-making, increased contact with the community, increased
overtime: compensation, etc. The number of variables altered and the
dramatic nature of the alterations make it difficult to determine which of
them are vital to the success of the experiment or responsible for its

failure.
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3.4 CONDUCT OF THE RESEARCH DESIGN

SN A e T T T

Once the‘résearch design has been,imp]eménted, it is imperative that L
the experiment or other forms of research be continuously monitored to
makef5ure that the research retains its integrity. ‘For example, it is
important to make Suré that the "treatment" received by the experimental
group occurs as planned aﬁd that the control group's operations are not
affected by the experimental group; it %s also important‘to monitor data
collection procedures to make sure that they haVe not varied over time.
Research that s retroactive in nature invalves a strenuous effort on the
part of researchers, who must identify past events (e.g. changes in arrest
policy) that might have altered the data base.

'The research on the interface is comprised of studies that have been

carefully monitored by the researchers. Despite the researchers' efforts,

~ however, the contamination of both the experimental and control groups has

£y o Pt oL e L A el 3

been a recurring problem, particularly in team policing experiments. In

some cases, the plans for the experimental group have been drastically
altered by police management in the middle of the experiment; in addition,
the control group cannot help but be’aware of the team policing experiment » g
and may become resentful of the extra attention paid to the experimentéT
group. Furthermore, unless the evaluation period is a fairly lengthy one,
the "Hawthorne effect" may apply--i.e., the experimenta1vgrOUp may become
increasingly productive, not because of the "treatment,” but because of the ; ?{
“extra attention paid to the group and its members. If the research period
does not include a time period sufficient to mitigate the possibility of

the "Hawthorne effect," there can be a significant problem in determining

LTI TR I TN

the extent to which the measured results are due to the "treatment."
Flexibility--including the ability to respond to problems and institute

necessary solutions--while desirable in a program, can also create problems
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for research. Flexibility can make the difference between an effective
pfogram‘and an ineffective one. However, in‘terms‘of research, it repre-
sents a deviation that interferes with the experimental design. Th%s may

be a particular problem withvteam policing experiments which are essentially

based on the goal of enhanced flexibility.

3.5 . EVALUATION OF THE RESEARCH RESULTS

The extent to which the evaluation of the research results is conclu-
sive is dependent on all of the factors described thus far-—the use of |
explicit hypotheses, the reliability of performance measures, the extent
to which the research design is controlled, and the extent to which the
research design is followed.

In the c]assiéa] model of experimentatién, data from the control and
"experimental groups is gatheréd prior.to the experiment and throughouffthe

experimeht. The measured chgnges in the two groups are compared and the |
‘changes in the control group, Which are considered to be the changes that
occurred extraneously to the experiment; are taken, into consideration in

the analysis of the experimental group's changes. ‘The,standard means of
evaluating the results of an experiment is to use statistical procedUrés

to determine whether measurea differences in the two groups are due to
chance or to the experimental treatment. |

Some of the research on the 1nterface‘1nc1ude§ this type of statistical
evaTuatiPn analysis. However, researchers have been somewhat hampered by
the lack of baseline data. In these cases, no pre-project compérisons are

possible. As described previously, in research where ndlcontrol dr cOm&
parison group is available, other methods of analysis (e.g., before‘and
after data for one group, projected modé]s, surveys, case studies) may be

. employed.
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3.6 USE OF THE RESEARCH RESULTS

R R e

Research may be done for its own sake, in order to understand various

i A

phenomena, with no further application of the findings. Research may also

be undertaken with the intention of applying the fesu1ts to a particular

agency or institution in the hope of improving its operation in some way.
Although this paper is geared towards an academic approach fo the research
Qn‘the‘interface, it is worthwhile to discuss briefly the potential imple-
mentation of the research results.

In general, the use of the results in the research on the interface is
hampered by the inability to generalize aﬁong police departments. Most

.experiments are specific to the police departments in which they are based.

e eyt gy e B PN e e er e
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The number of variables modified in the course of an experiment makes it

difficult to relate to other departments the specific variables which are

Jotidl Ly MOARRAR) T

most important. However, the number of factors modified in the experiments
is secondary to another 1imiting factor that is evident thboughout the Titer-
ature, namely, the personality variable of both the participants in the ex-

periments and the non-participant police personnel. The attidudes and per-

sonal interests that all these individuals bring into the experimental
arena have tremendous ramifications for the outcome of the research and the 7 23

fact that it cannot easily be generalized for use by other departments.

o e dawrn e

Thus, there is no experiment that defines what team palicing per se can and
cannot accomplish. There are as many definitions of team policing as there

are team policing programs. In consequence. research results'are not easily

ERTI ATy
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replicated and ‘general findings cutting across a number of studies are

difficult to discern.
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In addition to the considerations stated above, some studies have noted

KrmEevee By,

that the political nature of decision-making in a police department keeps
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research results from being a prime consideration in implementation de-
cisions. To the extent that this is true, research will continue to be

confined within‘the boundaries defined for it.
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IV A SYNTHESIS OF THE RESEARCH

This sect1on of the report is divided into two components: 1) a
synthesis of the hypotheses conta1ned in the research and an assessment
of the conclusiveness of the research,findings, ahd 2) a discussion of the
fihdings and issues stemming from the research.

As noted hrevious]y, most of the résearch does not contain explicit
hypotheses by which study findings can be examined. 'Rather, research

hypotheses are implicit in the selection of perfonhance measures and sub-

sequent analyses. In seeking to review the studies' resu]ts by hypothesis,
the lack of explicit hypotheses presents & prob1eh, further compounded by
a body of research not organized for a syhthesis of interface areas. Many
studies dealing with the 1ntehface are fairly Timited 'in sCope-—i.é., inter-
face issues per se account for’a relatively small portion of‘larger studies
in which interface issues emerge as by-products or tangentiallissues. Find-
ings on the interface must be gleaned from a nuhber‘of studies which; when |
viewed in their entirety, do not préseni an in—depth and cohesive whole.
Particularly in the team policing studies, so many variables are altered
in such significaht'ways fhat it is virtually impossible to conc]hsivé]y
- attribute research'findings to interface issues. 'Thus, hypotheses and

~analyses inithis section suffer from quite a few inhereni constraints.

To present the following discussion in an intégrated and useful manner,

hypotheses héVe been extrabo]ated from the research, according to our |
approach to the topic and sense of the research field. Thus, the hypotheses

,offered‘for analysis are not necessarily the chief hypotheses of the research;
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the hypotheses represent our attempt to cdordinate relevant study find-
.ings in a manner that allows thé reader to grasp issues that cut across
a number of research efforts.

In order to assess the research on the 1nterface between patrol and
invest1gat1on, twenty-two studies were reviewed. The stud1es are repre-
sentative of‘the scope of the issues embodiéd by the interface reseakch~
as a whole. The studies are individua]ly discussed in’the Annotated
Bibliographies section of this repért.v Throughout the remaindeﬁ of this

report, the studies are referred to by the authors' surnames.

4.1 HYPOTHESES

The hypotheses on the interface betweeh,patro] and investigation com-
prise the following categbhies: |

1. Hypotheses which test the validity of the traditional‘(and
most common) measures used to evaluate po]ice performance.

2. Hypotheses which test the validity of trad1t1ona1 assump- .
tions regarding case solution.

3. Hypotheses which test the merit of the patrol officer-
investigator model.

4. Hypotheses which test the merit of the partial decentral-
- jzation of the investigative function.

5. Hypothesés which test the value of cfime dataﬁanalysis.

6. Hypotheses which test the value of case screening and
decision models. \

The'hypotheses are discussed only in reference to the interfaée on
’pafrol‘and investigation. Each group of hypotheses is presented wfth a
brief discussion of the waysvin‘which therhypbtheses reléte to the,inter-
face. The first two groups of hypotheses fbcus on assumptions"1nherén%
to tfaditiohai policing. The other‘four groups of hypotheses address
major policing innovations proposed in the TaSt decade. A]though team

policing and split-force patrol projects are ndt specifically mentioned
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in the hypotheses listed above, 'a discussion of these projects is in-

R Mo AT it

cluded wherever appropriate; the vast number of definitions of "team

s e

policing" and "split-force patrol" preclude the adoption of hypotheses

i Sy
T T

based dn these generic terms.

4.2 RESEARCH FINDINGS

1. HYPOTHESES WHICH TEST THE VALIDITY OF THE TRADITIONAL (AND MOST
COMMON) MEASURES USED TO EVALUATE POLICE PERFORMANCE. :

Police performance and productivity have historically been svaluated
by a standard set of measures--crime rates, clearances and arrests. These
measures have been used both for internal review and in studies conducted
by outsiders. While the use of these measures is not an interface issue
per se, their predominance throughout the literature necessitates their
review. Clearly, the extent to which these indicators are valid interpret-
ers of police performance affects the validity of the research on the inter-
face. :
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Hypothesis: Crime rates are reliable measures of police performance.

The assumption that a police department can reduce crime underlies

~much of the research on the inferface. Bloch and Bell stated that crime 3

reduction is an important goal of the criminal justice system; many other
researchers implicitly agrged by uti]iéing crime data as indicators of
police performance.

The difference between reported crime and real‘crime‘is an important
distinction in the 1itekature. That reported crime rates vastly undercount
the rate of real crime was noted by ET11iott (in his work with Sardino); £
Bloch and Bell; Sherman, Milton and Kelly; and Schwartz and C1arren.’ Schwartz
and Clarren‘deomonstrated that numericé] changes in crime records can result
from changes in reporting procedures or police operations,‘as well as changes
in real crime; Bloch and Bell suggested that many factors, including socio-
economic conditions, are involved in the crime’rate and that a change in crime

cannot conciusively be correlated with a change in the criminal justice:
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system. Schwartz and Clarren and Sherman, Milton and Kelly further noted

‘that a reductidn in real crime can be camouf1aged by increased;citiZen
reporting. El1liott, however, took the argument a step further to suggest
that the quality of a police department has no affect on reported crime.~
" These problems with reported crime have led some researchers to rely
on victimization'surveys in an attempt to acquire real crime rates. |
Sherman, Miltoﬁ and Kelly noted that the use of victimizationyéurveys is
the only reliable (albeit expensive) way to measure real crime. However,
Schwartz and Clarren, who used victimization surveys in their study, con-
cluded that such surveys reflect not only crime but the.citizens' own in-
terpretations of crime, as well as their levels of awareness and}pefsona]
concerns. Schwartz and Clarren noted_that definitions of crimes found'in'

the FBI's Uniform Crime Reports allow for a wide variation of opinion--on

the part of citizens as well as police officers--concerning the application

of crime definitions to incidents.

Hypbthesis: Clearance rates are reliable measures of police performance.

A number of research efforts-have assessed the reliability of clearance

rates, both in general and in reference to their use in specific departments.

Greenberg, Yu and Lang provided a comprehensive analysis of the use of
clearances, based on a review of burglary investigations in six California
police departments. Théy reported that although a case clearance rate'is
defined‘as . .a ratio of the cases claimed to be solved tofthe crimes re-
ported go the police" (Vo]umekI,vPage 44), policy differences result in .
numerous interpretations across departments. One identified practice re-

‘su1ting in inflated clearance statistics is the use of multiple clearances

periarrest; this practice is based not only on tenuous inferences regard-

ing a single offender's connection to a,number:of,crimeS'(e.g., on the basis
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of simi1ar modus operandi) but often on "bargains" drawn wffh offenders
whereby they are encouraged to confess to a number of cnimes in return for
Tessened presecution. The analysis by Greenberg, Yu and Lang focused on
the fact that "...each agency has a different policy in making burglary
clearances and, consequently, is repdrting on a different set of statis-
tics." (Volume I, Page 48). The authors reported that "...the distinction
between cases 'c]eared by arrests' and 'c]eared‘other' does not represent
.1n all the departments surveyed a separation.between cases in which there
was sufficient evidence to move the case forward in the courts and those in
which the perpetrator could not be prosecuted. A better meesure of effec-
tiveness for investigations obviously is needed." (Volume I, Page 47).
Other areas in which clearance rates differ among departments were also
cited by the researchers. |

In their siudy of the QOakland Police Department's Criminal Investigation
Division, Datz, Morris, Tendler and Kalmanoff noted that clearances by
arrest and prosecution received no more weight than other clearances and
thus gave investigators incentive to perform such questionableepractices
as presenting poor cases to the DiStrict Attorney's Office in order to
clear cases as "complaint refused by D.A." or dissuading citizens.frqm
prosecuting their cases in order to clear cases as "complainant refuses to
prosecute." The authors concluded that‘".;.the clearance rate gives an
extremely distorted picture of investigative eff’e‘ctiveness.;.."I (Page 15)
and that ".i.the clearance rate as an effectiveness measure was useless..."
(Page 17). |

Greenwood, Chaiken and Petersi]ia called attention to the administra-
tive manipulation of clearance rates and investigators' attempts to elassify

crimes as unfounded in order to clear them. The researchers stressed that

clearances are particularly unreliable as measures of investigators’
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- effectiveness because the vast maJor1ty of c]earances stem e1ther from patrol

the 1dent1f1cat1on of the suspect at the crime scene or rout1ne po11ce
~ procedures. The authors concluded that "...any attempt to compare effec-
tiveness among departments using clearance rates is evidently meaningless.
Even comparisonsovertime within a‘sing]e department are unrealiable un-
less steps are taken to assure that no change occurs in administrative
practices concerning c]earances and c1ass1f1cat1on of crimes." ‘(Page 226).
Bloch and Ulberg, in the1r;ana]ysxs of clearance stat1st1cs‘of the
Rochester Police Department, investigated“various waysyin which the statis-
tics might have been inaccurate representations of imprpved po]ice performF
ance. The ana]ysis was undertaken precise]y‘becauSe‘of therwideTy recog- |
n1zed unreliability of clearance data However, in this instance the
authors determined that the clearance statistics d1d reflect 1mproved per-

formance on the part of the Rochester Police Department.

Hypothesis: Arrvest rates are reliable measures of police performance.

‘The reliability of arrest rates as measures has received significantly
less attention than clearance and crime rates. However Datz, Morris,

Tendler and Kalmanoff viewed arrests resulting in prosecution as a suffic-

iently reliable measure to recommend that it replace clearances as an objec-

tive and performance measure for the Oakland Police Department's Criminal
Investigation Division. It was thought by the authors that the implementa-
tion of th1s recommendat1on would resalve a number of operat1ona1 problems
1n that d1v1s1on |

| However, arrest rates alone (w1thout the add1t1ona1 criterion of prose-

cut1on)»are criticized by Greenwood, Chaiken and Petersilia becausefarrests"

may be made for investigative purposes and do not necessarily indicate crim-

- inal apprehension. In addition, the authors noted that arrest rates are
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unreliable as measures of investigators' effectiveness due to the predomin-

ance of patrol and witness tnvolvement in departmental arrest statistics.

Analysis
The literature on the interface conclusively demonstrates that two

of the traditional measures used to evaluate police performance--reported

crime rates and clearance rates--are unreliabIe and misleading, particularly

‘when used for comparison purposes among departments. Arrest rates, while

also open to criticism, apﬁear to be more valid. However, both arrest rates
and c1eafanc9 rates have been criticized as inadequately reflecting 131557' |
tigators' productivity. Victimization surveys'and arrests‘resu1tihg in

ﬁrosecutions are two recommended modificgtions that W6u1d substantially in-

crease the utility of crime and arrest statistics; however, these measures

are also subject to certain difficulties.

2. HYPOTHESES WHICH TEST THE VALIDITY OF TRADITIONAL ASJUMPTIONS
REGARDINb CASE SOLUTIONS

Trad1t1ona1 assumptions about case solution have played a large role
in police executives's choice of organizational form and operations. Ideas
about the manner in which cases are solved determine such factors as the
type of personnel who work on cases (e.g., patrol officers or specialized
investigators) and the emphasis placed on different types of operations
(e.g., crime interception or follow-up investigation). These traditional
assumptions, therefore, have a direct bearing on the interface in terms
of the junction of responsibioity between patrol officers and investigators,
as well as the degree of information exchange that occurs. between the two

groups.

Hypo7‘;7'1«23'113:_I Crimes are generally solved by investigators.

In their study of the Oakland Police Department's Criminal Investigation
Division, Datz, Morris, Tendler and Kalmanoff revealed that burglary, rob-
bery and auto theft cases were solved almost eXc]usively by patfo]. These

findings were corroborated by Greenberg, Elliott, Kraft and Procter in their

~study of four felony crimes (robbery, auto theft, rape, and assault with a
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‘deadly weapon) handled by the Oakland Police Department; the authors deter-
mined that patrol was responsible for a larger percehtage of cases cTeared
by arrest than were 1nvestigators.' | | |

In thefr national study, Greenwood, Chaiken and’Petersi1ia reported
that about 30 percent\of,a]] c]éarancés were on-scene arrests made by ;
patrol; in an additional 50 percent of C]earances,’the offender was iden-
tified in the crime report; most of the remaining 20- percent of cleared
cases were solved by patrol,(the pub]ic or boutine police practices. On
the basis of data from the Kansas City Po]icé Department, the authors con-
- cluded that 6n1y 2.7 percent ofé%{géfances were due to spgcial techniques
on the part of investigators and tﬁat‘97,percent of cleared crimés éoU]d |
be cleared as long as obvious routine steps were pursued. Greenberg,
E111ott Kraft and Procter agreed that the four felonies stud1ed essentially
solved themselves through the use of routine procedures. Greenwood, Chaiken
and Petersilia pointed out, however, that in the crimes of homicide, rob-
bery and commercial theft, investigation could significag;ly affect the
clearance rate. ‘ i

Greenberg, Elliott, Kraft and’Procter noted that in reference to rob-

bery, the information necessary to case solution had to be obtdined at the

crime scene; if not, and the offender had not been apprehended at that time,

case solution was unlikely to occur at‘the detective level. In both of the
case decision models deve]opéd by Greenberg, Yu'and Lang, and Greenberg,
E]]iott,;Kraft and Procter, the most userJ‘informatiOﬁ for case clearance
was provided by a w1tness who had viewed the crime or by a victim 1nvo1ved
in the crime. In three of the four fe10n1es studied (robbery, burg]ary

and assault with a dead]y weapon), c1earances by arrest were general]y made
within eight hours. Datz, Morr1s Tendler and Kalmanoff s1m11ar1y concluded

‘that the probability of case so]ut1on did not increase with. the amount of
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investigative time expended. The authors suggested that investigatoks
rarely identified suspects, witnesses or’physical evidence not already
found in the initial crime report. In the majority of crimes, the suspect
was apprehended at or near the crime scene within eight hours. of the crimé;
if the SUSpect had’not been arrested or at least identified on the day of
the crime, the probability of apprehensidn was very low. EXceptions to
this finding were identified as homicide, assau1t;and other crimes against
'persons where no propérty was taken. |

The obvious question stemming from these findings is how‘the investiga-

tors spent their time. Datz, Morris, Tendler and Kalmanoff showed that in-

- vestigators interrogated suspects already in custody, contacted witnesses
and prepared cases*%or prosecution. Greenwood, Chaiken and Petersilia
noted that 93 percent.of 1hvestigators' time was spent on activities that
did not result in the éo1ution of reported crimes—-e.g;, reviawingyrepbrts,
documenting files and attempting to locate and interview victims.

'An‘important conclusion drawn by Greenberg,'E11iott, Kraft and Procter

was that, due to the importance of the information gathered by patrol at the

- crime scene and investigators' reliance on that information, patrol and in- -

vestigation were not discrete functions.

Another interesting pbint raised by Datz, Morris, Tender and Ka]manoff$

was that the time. 1ag between the time of the crime and the time when the
foﬁ]ow-upfinvestigation began limited the value of the investigétion. This
conc]usioanas the basis for the authors' recommendations fhat patro1;s ‘
response time be decreased and/or that ihvestigators be deployed in the
field for immediate response.

On the basis'of their findings, Greenwood, Chaiken and Petersilia

‘recommended that generalist patrol officer-investigators handle the routine

1nvéstigative tasks now managed by specialized investigators while a small
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group of experienced investigators handle major unsolved crimes. This rec-

ommendation would result in a significant reduction in investigative per-

sonnel.

Hypothesis: The collection of large quantztzes of information at
the erime scene 1§ important to case solution.

As part of their study of four felony crimes in the Oakland Po1i¢e
Department, Greenberg, Elliott, Kraft and Procter developed a case dECiéion
model for robbery investigation. The authors determined;that onTyga sma11
numbér of investigative elements of information proved usefu] in crime |
solution. Such zlements as physica1 desCriptors were rejected as non-

essential elements of information. In part on the basis of this finding,

the authors concluded "...that coI]ection of unlimited numbers of information

elements for computer processing is not a panacea for crime solution."
(Page xxxi). Some of the important information elements contained in the

robbery case decision model further reflected preliminary routine investigaé

tive procedures rather than crime scene information. A]though‘not;exp1icit1y ;

stated in their report, the burglary case decision model developed for the
Oakland Po11ce‘Department by Greenberg, Yu and Lang also cqntéined;onTy a
small number of information elements determined to be 1mpoktant to éase
solution. S

Hypothesis: Patrol-generated field interrogatidns are_important
to_case solution.

Morris, in his report on field 1nterrogation‘reports in the Qakland

‘Police Department noted that investigatiVé personnel valued field contact

reports but were only able to identify a few instances where the reports
had played an important role in case solution. On the baijss of 1hterv1ews
with investigators, Morr1s determined that about 10 percent of f1e1d contact

reports were pert1nent to cases worked on by 1nvest1gators and that only
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1 percent of the reports provided information vital to case solution. On
a césé basis,'fie1d con%act reports produced important 1nformation 1n:2-
5 percent of cases and vital information in less thah 2 perégnt of cases.
Morris also determined that field contact reports which stemmed from in-
vestigators' requests for specific information were most useful. The
author's conclusion was that the usefulness of the fie?d contact reports
was lTimited by operational problems and a lack of departmEnt‘pOIiCy regard-
ing field contacts. On the basis of his analysis, Morris recommended that
field contacts be based on information about crimes, suspects and crime
patterns, as well as on requests by ihvestigators for specific information.
In addition to a host of other recommendations, Morris also suggested that
feedback on the u§efu1ne;s of the field contact report Be communicated. from
investigators to batro]. " |
Boydstun's analysis of field interrogation'reports in San‘Diego pro-
duced findings similar to those of Morris' Oakland study. The majority
of inveétigators interviewed thought‘that'fie1d,ihterrogation réports were
useful in case ihvestigations; 37 percent of‘th% 1n§éstogators attributed
one or more case clearances durihg the preceding‘six months directly to
‘field interrogation reports. A review of three months of forms used by’
investigators to request that field interrogations be conducted as part of

specific investigations revealed that, at best, three case solutions and

arrests were direct results of the field interrogation reports. In addition,

several invéstigators noted‘that’the requested field interrogations had
cqntributed, to a small degree, to case clearances. Only 15.5 percent of
the f{eld interrogafion reporté had been examined by investigators; Boydstun
identified operational problems (e.g., the manual filing system) as an

obstacle to the use of field interrogation reports by investigators.
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Ana]xSis
The studies that bear on the three traditionally-accepted hypotheses

Tisted above have generally demonstrated that assumptions about the way
Cases are solved may be without basis.

The studies discuSsed refute the notion that:'crimes are generally
solved by investigators, However, two of these studies were focused
primarily on the'Same‘or‘simi1ar'cr1me categories within the same police
 department. The findings of these two studies are, nevertheless, corrobo-
rated by Greenwood, Chaiken and PetErsi1ié in their aha]ysis of other police
departments in the country. It should be nbted that two of the studies

listed crimes that are responsive to investigative efforts; these lists,

however, are contradictory in reference to the question of whether property

is taken during the cburse of the crime. Other problems found in these
studijes are a reliance on c1eérances as a measure of police performance
(with the exception‘Of the study by Datz, Morris, Tendler and Kalmanoff);
and Datz', Morris', Tendler's and Kalmanoff's reliance oh data samples

which may be too small to adequately represent investigative performance.

The conclusiveness of the finding that only a Timited amount of informa-

| tion is important to case éolution is itself limited by the small number of
studies cited. These studies also rely on clearance measures. It is
importantkto note that the studies only represent police operations and
policies as practiced at the time of the study. Thus, the studies' find-
ings may not be valid for other departments. Furthermore, information not
routinely gatheﬁed by police offi;ers was probably tbo statistita1]y inSig-

nificant to be accurately tested in the experiment.

The two studies on field interrogation reports are mutually supportfve

in their finding that the reports play a limited role in case solution.

However, these studies are both flawed by the reliance on investigators'
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memories rather than on the tracking of either cases or field interrogation
reports. In addition, both departments' use of field interrogation reports
was hampered by opEratioha1 problems, ’Thus; there is no assessment of the
~value of field interrogation reports to investigation where operational

problems in use have been eliminated. '

3. HYPOTHESES WHICH TEST THE MERIT OF THE PATROL OFFICER- INVESTIGATOR
MODEL.*

Since the Task Force Reports were released, a number of police depart-
ments have experimented with increasing the investigative responsibilities .
- of patrol. In most departments, patrol officers perform only a cursory
preliminary investigation with a more in-depth follow-up investigation con-
ducted by detectives. However, in an increasing number of departments,
patrol is responsible for the entire investigation, perhaps with the excep-
tion of certain crimes or unusually complicated cases. Added investigative
responsibility for patrol is an integral component of some manifestations
of team policing and split-force patrol. As patrol assumes more of the
investigative responsibility traditionally assigned to detectives, the
patrol/investigation interface shifts. This shift in the interface may
affect not only department productivity but the two groups' relationship
to each other and feelings about their own jobs.

Hypothesis: Investigation handled by patrol reduces crime.

A number of studies in which patrol offi;ers‘were-given investigative
responsibiiyty reported subsequent reductions ih crime. Schwartz and
Clarren, in their study of team policing in Cincinnati, reported that during
the first eighteen months of the project, burglaries declined in the team

district while they rose in the rest of the city; during the final twelve

months of the study, the burglary rate rose but remained lower than the level

prior to the implementation of team policing. No significant changes were

reported in other Part I crimes. The victimization survey showed a reduction

* It should be noted that the studies rev1ewed under this hypothesis are
ones in which patrol was given investigative responsibility. However, in
some of these studies, the patrol officers did not adopt as much investi-
gative responsibility as had been anticipated.

2-41

Y e e 7 23 >
T A R R R

e L Py s

e R e o - A g e g e R



Vi e s TR

in burglaries and robberies of neighborhood businesses during the first
eighteen months of the team po1icing project’ahd a return t0‘pke5project
levels during the project's last twelve months. Watkins' and Hanseman's ; 5
report on the Ciﬁcinnati project indicated that during the first twelve

months of the project, réported index offenSes’Qec}ined 7.5 percent in the

team district while the rest'of thé city showed a 5.5 percent crime increase.

During this period, burgiaéy and ;auto theft declined in the team district
while burglary rose and auto theft stayed at the éame Tevel in the remainder L
of the city. The aufhors suggested that, aithough team po1icing could have |
been responsible for the reductibn {n‘reportéd burglaries, an additional

factor might have been a population decline in the team district.

E1Tiott and Sardino reported that in Syrcause the Crime Control Team
beat was superior tovthe majority of other beats in the city in terms of

both the reduction of a11 crimes and the reduction of Part I crimes.

O A R TR R N R 2 TR Ay T T

0'Malley, in her study of team policing in Holyoke, noted that the team

area showed a 31 percent decrease in the Part I crime rate at a time when
the city's Part I crime rate showed a slight increase; this decrease in
reported .crime was measured in spite of increased ca]is-for-service in the‘
team area. |

In contrast to the above findings, Bloch and Specht noted that few

team policing projects had an impact on reported crimé;‘furthermore, the

e ST v R R e e e g S T Dy ‘
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authors suggésted'that reported crime may actually increase as a result of
team pblﬁcing's emphasis on improving citizen coopraticit. However, the

authors a]so identified St. Petersburg--a city with a team policing project
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that employed a patrol-investigator model--as one jurisdiction that had
experienced 1mproved‘cr1me rates.
Tien, Simon and Larson noted a significant decrease in reported crime

(a decrease of 6.1 percent in Part I crimes and 9.0 percent in Part II

F e pp———
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crimes) during Wilmington's experiment with the splif-force patrol concept;
the authors suggested that this decrease could be partially attributed to
the experiment.

Hypotheéis: Invesmgamon handled by patroZ inereasges az’r'est-
related productivity.

Schwartz and C]arren reported that a comparison of investigatiohs ber-
formed'fn-CinCinnati within three different organizational framewbrké (in-
vestigations handled by team personnel; investigations handTed by a spécia]
unit of in?estigators within a single district; Tnvestigatibns handled by
specialized units of the Centralized Invest1gat1ve Sect1on) showed that
the team approach resu]ted 1n a h1gher clearance by arrest rate than e1ther
of the other two approaches. This result was attr1buted to arrests made
on the day of the crime. The fully decentralized model also produted a
higher overall clearance rate than the other models. However, in terms of
the investigative function alone, bcth of the more centralized models
kdemonstrated higher overall clearance rates for cases requiring 1nvest1gat1ve
followup than did the team approach.

0'Malley reported that team officers in Holyoke‘were conSidered compdk-

able to detectives in general investigative pérformance. ~The two teams’

~Part I clearance rates (49 percent and 53 percent) were substant1a11y better

than the Part I clearance rate nationwide (20 percent)

| E11iott and Sardino noted that Syracuse's Crime Contro] Team beat
was superiorf to the majority of beats 1h'the‘city for all measures employed
in the survey.~ Although the brime Control Team beat's performanée was,suk-
passed by other beats in individual measures, it was never surpassed in all
three measures (the reduction of all crimes, the reduction of Part I crimes,
and g]earances).‘ The authors noted, however, that these results may not

necessarily have been due to the organizational structuke of the project
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but may also have been due to such factors as supefior‘officers,,the 

‘Hawthorne effect, etc. The authors also suggested that the team's proven

invéstigative ability contradicts police departments’ traditiona1 reliance
oﬁ a sepérate group'of‘detéctives; it was noted,'howevér, that the team
officers did not make as many’crime interceptiohs as expgcted.~,3 ’
Cordrey's and'Pence‘s report on team poiicihg in Dayton inc1uded-the
fo]]owing results: the team district handled more calls oh thé average
thaﬁ other districts in the city in spite of the team districi's invgstiga-
tive‘responsibi1ities and smaT1er‘percentage'of the departmeht‘s‘manpower; :

clearance rates in the team district remained unChanged from the pre-team

lévelg the recovery of stolen property was approkimately one-half of that

pfiof to the experiment;‘the~patterﬁ of appreheﬁsion‘timé was mixedfin'com-
parison to the period prior to the experiment; and the team displayed a
similar level of successful prosgtutions‘in‘comparisoh £6 the_who]e debart_»' -
ment prior to the experiment, | | _ 

Tien, Simon and Larson's study of split-fqrce patrol in'WiTmington
recorded an increase in patro]'s\arresf-related’productivity;‘primari1y
dueyto immediate investigatian by the Structured Patrol officeré. ‘Thé‘
authors suggestéd that the increase iﬁ patroT érrestg (an increase of 4‘pek5 ;
cent’per'officer, per month)'did not appear to haye’compkOmiSéd the quality
of the arrésts.\ During the experiment, patrol reported a 105.5 percent in-
crease in Part I clearances. However, patfo]‘s imprbvement was 1denfifiéd ~
as having been partia11y at detectives' expense; detectivés éXperjenée a
substant{a1 decrease ih clearancés, resulting in an dveral] department
decrease of 28.0 percent in Part I clearances. | |

In dfrect contrast tovmosf of these findings, Greenwéod, Chaiken'and
Petersilia pointéd out that‘arrest and C]earance‘sta£1stics did‘not‘Véry

among‘departments as a result of differences in the organizational structure
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of the investigative function. However, the authors did comment that

B ey e

‘pdTice departments employing a patrd]-inVestigator model had lower clear-

o e e

'ance rates but not lower arrest rates than other departments; the authors
suggestedfthat since’patrd1 officers do not Ganry files with~them, ihey |

- do nOt attempt to clear previous cases w1th new arrests. Greenberg, Yu
and Lang 1eported that “the nature and 1eve1 of burglary c]earances"

(VO]ume I, Page 43) can be affected by d1fferences in patrol's role.

Hypcthesis: Investigation handled by pa»«o? Increases the exchange of :
o znfbrmaﬁton between patrol. dnyzcers and 1nvestigators.* o

In their ideal mode] of team po]1c1ng, H1OC% and Specht recommended
that detect1ves be assigned to teams; as part Oe the1r respons1b111t1es, B ‘ ?f
dthe detectives would train patrol 1n;1nvest1gat1on and, 1nycon3unct1onkw1th ‘ ;;
pdtro]; develop informants and contacts. ‘A review of existing projects :
convinced the authors that 5uch‘ex¢hanges of information didfoccun and

that, as a result, patrol's investigative}work had'improved. Sherman,'

Milton and»Ke]1yAalso suggested thatddepartments that adopted the'patrol-

ek

_1nvest1gator model encouraged max imum 1nteract1on among team members
The studies on team policing suggest that the re1at10nsh1p between

patrol officers on teams who handle investigation and investigators in the‘~

T T g e
PR T -

rest of the department is very poor; Conflict between generalist tedm
members and the rest of the department was reported by Schwartz and CTarren;
E11{iott and Sardino; Angell, Galvin and 0'Neill; and 0'Malley. S;hwartz'
énd C1arren¥and El1liott and Sardind specifically mentioned centralized in-
vestigators as a group with whomnpatrol-invéstigator team members either

had conflict or, at best, shared Tittle cooperation. Watkins and Hanseman,

* A]though there 1s a great deal written on information exchange among
team policing members, it is only included where relevant to this
specific hypothesis (i.e., if both patrol officers and 1nvest1gators
are involved and patrol handles 1nvest1gat1ons)
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however, reported thatfthe‘Cincinnati team members’(on whom Schwartz and -

Clarren a]so reponted) experienced an 1mprovement in their re]at1onsh1p

gy

vw1th the centra11zed spec1a11zed un1ts

Tien, Simon and Larsdn also reported animosity between patro] off]cers
hand11ng 1nvest1gat1ons and the department 3 detect1ves This an1m051ty
interfered with the handling of arrests and genera] product1v1ty of the

detectives, as discussed under the previous hypothesis. v o ?

v Hypothesis: Investigations hand?ed by patroZ inerease offbcers'
Job satis factwn/moz’ale. ;

0‘Ma11ey reported that Holyoke' s team officers experienced higher

m T
SR AN

mora]e and more Job sat1sfact1on than other department members, the freedom -

o S Sy
ESa

. to hand]e an entire 1nvest1gat1on was identified as one of the factors ‘con-
tributing to 1ncreased job satisfaction. Schwartz and Clarren reported that
Cincinnati's team officers enjoyed an increase in job breadth, influence .

over decisions and independence. A]though Jjob sat1sfact1on rose 1n1t1a11y,v

e e K e
Bl s et o N S e e

1t decreased by eighteen months into the project; the expan31on of job

breadth similarly declined by e1ghteen to th1rty months 1nto the proaect

On the basis of an examination of an xpans1on of tean po11c1ng in C1nc1nnat1,

the authors conc]uded: *The 1mp|ementat1on OT a team po]1c1ng program does
not automatically result in positive attitudes and satisfaction concenningb' e
work." (Page 63). The authors discovered that, whereas some officers expe-
rienced greater job satisfaction at the inttiation of*teamrpo1tcing, others

did not. Both the offﬁcers personal character1st1cs and the 1mp1ementat1on

i

process were 1dent1f1ed as factors bear1ng on JOb sat1sfact1on

A S RTINSy el el
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T1en, Simon and Larson noted that the Wilmington officers who‘compfised
the Structured Force experienced job satisfaction. However, the morale of
the department overall declﬁned during the project, in part due to the ex- ; %

periment and in part due to}othen}problems.

AT T e o ST ¥, e
MRS SR .

2-46



Ana1zs1s ‘
On the surface, the stud1es suggest that use of the patro1 1nvest1gator

B S e cha atied

mode1 can reduce crimes as long as the mode] rema1ns 1ntact (a problem in
~Cincinnati and Holyoke). Although Bloch and Specht noted that few teém R B =t
po]icing studies had shown reduced crime rates, most of the studies eited |
were writ}en'after Bloch's and Specht'S‘ena1ysis. In spite of the fairly,
consistent find1ngs,~howeyer5‘there are a number of problems, the moStyéiQA
nificant of which is that the findings cannotrbe‘conc1usive1y attribgtedm
to adpption of the patrolmiqvestigatorvmodel'when se many‘other chanées are
made in the course of the experiments A second11m1tat1on is the stud1es |
reliance on reported crime rates as measmres {with the exception of Schwartz
and C]arren S v1ct1m1zat1on survey) It should be notedvthat some of the
authaors. themselves offered alternat1ve explanat1ons of the results and/or

criticisms Of crime rates as measures

A]though a number of the studies reported that team personne1 performed

'better than the remainder of their departments, the findings: cannot be con-

Cluswvely linked to the patrol~investigatorfmodel. (This conclusionsis

supported by Greenwood's, Chaiken's,anﬁfPetersi11a‘sfcontentiohAthat,arrest

,V"f¥~"‘and Ciearance rates do not.ref1ect changes in inVeStigative’orgenTZatiqn.)
| Problems apparent in many of the studies include poor.perfdrmahce‘measures,
the Tack of an appropriate control‘or comparison group;'the non-random |
’aSSignment of personne1 to the experiment and significent alterations during
the conduct’ of the experiment.: | B

Although Schwartz and Clarren reported that team officers had better -

clearance by arrest and overall clearance rates than other 1nvestigative
- models, the teams were less successful in case clearance resulting from in-
vestigative follow-up; as the first two measures'may'predominant1y reflect ; ,Q

patrol activities (as suggested by Greenwobd,kChaiken and Petersilia), the
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track1ng of fo]]ow-up 1nvest1qat1ons is the on]y measure that looks at
1nvestigat1on per se. However w1th the except1on of one of Cordrey s
“and Pence's measures (1.e., the recovery of‘sto1en property),;the inves-
tigative function pek se is not quantit&tiVe]y measured by any of the other
studies. Although these‘two studies (énd,tWO'measures) a]oneycanndt con-
‘clusiveiyfdetermine'the investigative productivity of the patro1-investigétor
: model, it‘is impoftant to note‘that'most(ﬁ’the‘reéearch does not take into
consideration whether méasures adequateTy reflect the'investigatTVe‘function.
The research also suggests that the patrb]—investigator model causes
dissension befweeh patrol and detectives. Although thé conflict may be
 due to.patkol's role (this seems to have been the problem in the Wilmington
sPTit-forCé patrol project), it may also be due to suchfothér‘fgctors as

increased publicity for téam pérsonnel or simp1y a reégtion to any'change

in traditional policing. It dbes.seem to be clear, however, than an increased

‘ inVestigative'role for patrol can increase patro]'s~mora]é~and job satisfac-

tion at the same time that it may decreaée'moralé elsewhere in the‘départment..

" It should be noted, however, that sustained job satisfaction appears to be

~ dependent hpon'the paﬁro1~1nve5tigator role remaining intact.

4. HYPOTHESES WHICH TEST THE MERIT OF THE PARTIAL DECENTRALIZATION
OF THE INVESTIGATIVE FUNCTION ‘ |

A number of po]1ce departments emp]oy decentralized investigators
rather than turning total investigative responsibility over to patro1

- . officers. This decentralization often brings patrol officers and inves-

tigators into closer working proximity. Incresased contact beteen patrol
officers and investigators may affect both police productivity as well
as the interface itself (e.g., the 1nformat1on exchange between patrol -
off1cers and 1nvest1gators)

Hypothesis: The partial decentralzzatton of the mnvesﬁtgat%ve |
funeozon reduces crime.

“\
. \k

4

Bloch and Specht reported that few team po]icing brojects_had shown
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~ an impact on reported crime and suggésted that improved ciﬁizen coopera-
t1on--another goal of team policing--may actually cause an increase in
reported crime. However one of the projects reported by Bloch and Specht
to have reduced crime (Venice, California) had a team with detective
members. k‘ | | :

Bioch and Bell noted that in the Rochester taam policing expériment,
where detectipes were assigned to teams with patrol officers, the crime
rate trends for burglary, robbery and 1ag§eny decreased in team areas while
they increased in non-team areas. Furthermore, officers in team units as
well as non-team units 1ndioated that they thought teams were more effective
in crime fighting. The city of Rochester as a whola_showed crime trends
similar to those of other cities.

In théir study of the Worcester Crime Impacf Program, Tien, Larson,
et al, identified the fo]]ow1ng crime rate trends in the Impact area as
compared to the remainder ofthe city: a sl1ght decrease in total reported
crime as compared to a s]ight increase in the remainder of the c¢ity and
the c1ty as a whole; a s1gn1f1cant decrease in robbery as compared to a
s11ght increase 1in the non-Impact areas and a s]1ght decrease in the city
as a who]e; and a significant_decrease in burglary as compared to smal]ero’
decreases ip.the remainder of the city and the city as a whole. No sig-
nificant indication of crime displacement to other cities was noted. The

authors concluded that the project had achieved its goals of reducing rob-

o bery and '‘‘rglary, in part due to' the flexibility and organization resulting

from decentralization.

Hypothesis: [Ihe partial decentralization of the znvestogatzve functaon
_inereases arrest-related productovp_y}

In their study of the C1nc1nnat1 team policing exper1ment Schwartz

and Clarren reported\that the;team genera11st approach was superior to the
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partial decentralization of investigators, both in clearances by arrest and
in the‘overaJ] c]earance’rate. However, the partial decentraiization of in-
vestigators resulited in higher overall c]earance rates for cases reqeirihg
investigative follow-up than did ‘the team genera11st approach.

Bloch and Specht suggested that the assignment of both detect1ves and
‘patrol to teams had improved the quality of the investigative work done by
patrol. The authors a1so'reported that some team po1icing'prejects;had
,shown an increase in the pereentage of arrests resulting in prosecution.
These projects included Detroit and Venice which hed‘deféctives assigned to
| ﬁhe teams.

On the basis of their findings in Rochester, Bloch and Bell conc]Uded
that clearance and arrest rates can be 1mproved‘through the assighment of
detectives to work as members<ﬁ’po1ice teams. The team units webe found to
be more successful then non-team units in terms of the percentage of cases
in which arrests were made, the percentage of c]eared cases, the percentage
of larceny and robbery cases resulting in on- scene arrests and the percentage
of burglary and robbery cases resulting in arrests due to follow-up
1nvestiga£10hs. The team units' larger percentage ef larceny and robbery
cases resulting in on-scene arrests was in part attributed to one aspect of
the partial decentralization of investigatofs-—more frequent reéponse‘by
investigators to crimes in progress. The team units' 1erger percentage of
arrests as a result of follow-up investigation in robbery end.burg]ahy
cases was in part due to a possib]é ramification of the partial decentral-

- ization of the investigative function--a more effective use df information
collected by patrol. No sigﬁificant difference was found'between‘teém ahd

non-team units in terms of on-scene burglary arrests and Targency arrests

resulting from follow-up investigations. Similarly, the percentage of cases

prosecuted in which the arrests resulted from,fo11ow-up investigations was
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similar for the team and non-team units. The non-team units were found

to be more superior than the team units in terms of the percentage of

R A Lodetia: S

on-scene burglary, robbery and larceny arrests resulting in prosecution.

‘In contrast to the findings cited above, Greenwood, Chaiken and :
Petersilia found that arrest and clearance statistics did not vary among
departments as a result of investigatfve organization. ' | i
Hypathesis: The partial decentralization of the investigative funetion

inereases the exchange of information between patrol officers
and investigators. ‘

Bloch and Specht suggested that informatibn exchange between patrol

SR e T e SR R g
SRS R RS

officers and investigators is furthered hx the assignment of detectives as
team personnel. ‘B1dch and Bell reported that patro]/detectivehteams
-experienced a higher degreé of cooperation between patfo1 and investigators
than did non-team personnel. Both team and non-team persohne1 hoted that
the teams were more effective in resolving the morale prob]ems.between

iﬁvestigators and patrol officers. The authors also concluded that

preliminary investigation reports (a vital type of information exchange)
completed by team personnel contained no more information than those completed
by non-team personnel. Sherman's, Milton's and Kelly's study of varioﬁs team

policing projects indicated that some teams with detectives as members L

e gy » M -

experienced excellent communication among team members whereas teams of

A e
BT .

similar composition displayed a lack of communication.
In their study of the Worcester Crime Impact Program, Tien, Larson,

‘et al reported that patrol officers ahd detectives in the Impact Sector ;:

shared more information than patrol officers and detectives outside of the F
Impact Sector. This increase in communication was seen as one benefit of

taking detectives from patrol and housing patrol and detectives together.
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Datz, Morris, Tendler and Kalmanoff reported on preliminary attempts
to implement their recommendation to deploy investigators in the field.
The authors describe conflict between investigators and patrol officers,

due in part to confusion over areas of responsibility and jurisdiction.

Hypothesis: The partial decentralization of the 'mvestzgatwe funetion
: ' inereases job satisfaction/morale.

Schwartz and Clarren reported that in Cincinnati's cbmparison,of“the
three modes ofiinvestigation'described,previoUsfy, investigators indicated
“a preference for the partially decentré]ized approach to investiga;ion~over

~the team approach'or the totally centra1ized approach. The investigatOﬁs

noted that they preferred decentra]izedyinvestigation in conjunction with

patrol teams and a centralized cbordinatedﬁagency for 1ﬁformation disSeminétion.

Tien, Larson, et al reported that in Worcester, partially decentralized
investigators displayed more job satisfaction and morale than the investi-
gators in ‘the remainder of the department. This satisfaction was due in

part to the opportunity to become detectives directly from patrol.

Analysis

The conclusiveness of the study results in this section is again‘11mited

by the performance measures used and an indbi1ity to‘conc1usive1y link the
study findfngs with the partial decehtra]ization of the investigative function.
This is particularly a problem in reference to the»findings on crime reduction.
Other pfob]ems inciude‘the non-random assignment of team leaders and/or
project personne1,‘retroactivg evaluation, and the possible existence of the
Hawthorne effect. It should be notéd, however, that the Héwthd?he:effect

may be somewhat mitigated in Bloch's énd Bell's study due to research whiéh
occurred more than two years after the teams were estab11shed The misleading

nature of clearance rates is also reduced by Bloch's and Ulberg's study of
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clearance rates in Rochester prior to the team policing evaluation.
The findings on arrest-related productivity include some performance
measures not‘fQUnd in many of the other studies. Schwartz and Clarren and

Bloch and Bell each employed a measure specif1¢a11y related to investigative

effectiveness. In both studies, the decentralized mode]ywas more -successful

in relation to the investigative measure than the centralized comparisen group,

although in Schwartz' and Clarren's study, the decéntra]ized model was also
more successful than a team generalist approach. Although the findings are

too restricted to be conclusive, the use of measures based specifically on

the outcome of follow-up investigations suggests measures for future studies.

Bloch and Bell also used arrests resu1t1ng in prosecution as a measure.
Depending upon the variations in the measure emp]oyed the teams were found
to be e1ther equally successful to the non-teams or 1ess successfu]kthan
the non-teams; these findings are in contrast to the bulk.of Bloch's and
Bell's findings which compared the teams favorably to the non-teams. Again,
the findings are too narrow to be conclusive, although they do suggest the
need for further analysis of whether arrests actually result in prosecutioh.
It should also be noted that in Bloch's and Bell's study, the authors -
partially linked the larger percentage of on-scene arrests in larceny and

robbery cases to the more frequent response by investigators to crimes in

progress. However, the number of other causal var1ab1es Tisted by the authors

in reference to this one finding attests t0'the,d1ff1cu1ty of positively
linking stuhy results to the partial decentra]iiation of the 1nvestigat1vé
function. |

The study findings in reference to the 1nformati0n‘exchange between
patrol officers and investigators are mixed, suggesting that an increase

in cooperation is not a routine result of closer contact between the two
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groups, a1though such cooperation can occur. Datz', Morris', Tendler's

‘and Ka]manoff s study suggests that the process by which patrol and investi-

gators beg1n to work more closely together may be v1ta1 ‘to information
exchange. Bloch's and Bell's analysis of the information contained in
vpatrol's preliminary reports is an 1nterest1ng'méasure_of whether c]osérw
contact between patro1 and detectivesva1ters a specific vital form.of -
information exchange between the two groups.

Although thére is evidence of 1ncpeased job satisfaction/morale émong
'partia1]y decentra]ized‘1nvestigators,,the number of stu@ies;cited~in this -

area is 1imited.

5. HYPOTHESES WHICH TEST THE VALUE OF CRIME DATA ANALYSIS.

Crime data analysis is an assessment and coordination of information
supplied by patrol and/or investigators, which is ultimately returned in
some form (e.g., as deployment strateg1es) to patrol and/or 1nvest1gators
for use. As such, it represents a unique type of information exchange in
the interface between patrol and investigation. Crime data analysis is
often viewed as an application of rational planning and flexibility to the
coordination of police operations, since the use of crime data analysis

implies that police activities are based on information about crime incidence

and patterns, rather than on traditional policing techniques. Bloch and
Specht, for example, included crime data analysis for support of dep]oyment
strategies as part of their "1dea1" team po]1c1ng system

Hypothesis: IThe use of crime data analysis increases arrest-related
productzvtty

As suggested above, crime data analysis is occas1ona11y used as a
basis for personnel deployment. In the split-force patrol exper1ment )
‘described by Tien, Simon and Larson, a significéht increase’in patro1's
'arrest-rgiated~productiv1ty was secondarily attributed’to»thé "dirécted
problem-oriented patrol" (Page viii) of the'Strupturéd Force. The change

in arrest-re1ated productivity was evtdenced by a 105.5 percent increase
in Part I clearances, as well as a 4 percent increase in Part I arrests

per patrol officer, per month. The authors also noted that the crime data
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analysis function was hampered by.the analysts' isolation from the “street"
and a lack of coordinated information from detectives (stemming from problems
discussed earlier); nevertheless, patrol officers repofted«that the crime

data analysis had "s1ightly" increased their effectiveness (Page 6-5).

e Y R e e PR
LR .v T

BT BT L v e e gt

Pate's, Bowers' and Parks' study in Kansas City of deployment on the
basis of crime data analysfs included .an assegément of dep]oymentkCOrresponding | P 2
to high crime areas (Location-Oriented Patrol or LOP) and,depibyment based on
the surveillance of a selected group of éubjects (Perpetratdr-okientéd Patrol
or POP). The authors concluded that the Apprehension-Oriented‘Patro] Project
(LOP/POP) was "...more effective than the South Patrol Division in the
criter{a addressing the goal of arresting suspects for robbery and burg1aky
and the conviction of these suspects for ta}get crimes." (Page 123). (The '

target crimes were robbery and burglary.) In terms of arrest-related

s SRR

productivity, LOP and POP were identified as superior to the South Patrol

Division (SPD) in overall apprehension effectiveness (LOP effected more

tatget crime arrests per officer-hours expended, a1though there was no
difference between LOP and POP in their rates of target}crime interception); ok
and arrest quality (a higher percentage of 'LOP's target‘crime arrests were
for the more serious crime of robbery,‘althOUQh there Was no difference |
between LOP and POP in the percentage of robbery_arrests made for armed
robbery and the Personsfarrested by POP had a greater median number of prior if
felony arrests than those arrested by LOP.) In terms of arrest-related |
productivit&, the South Patrol Division was considered superior to the
Apprehension-Oriented Strategies in the disposition of target arrests (the

SPD made a higher percentage of target crime arrests for thch charges were '
filed, although there was no difference between SPD and LOP/POP in the
conviction rate of targef crimes and both LOP and POP’recorded fewer officer-

hours~per conviction for a target crime). On the basis of these findings,~
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the aUthors cbnc1uded that LOP was}SUperior ih_férms of "apprehehsion.

and. 'removal'" strategies. ‘(Executive Summary).' The authors also determined

"...that the Apprehension-Oriented strategies seemed to have had 6n1y a

: neg]igib]e impact on the‘tactice1 unit'S'performance during the program
year....During the extension period; both LOP ahd POP drepped on‘almOSt‘v

all performance criféﬁﬁa compared to the peogram yeaf." (Executive Summary).

Pate, Bowers and Parks‘also'asseesed the cbntribution of the po]iee

department's Criminal Information Center which gathered information about

criminal activities and suspects andidisseminated it‘to units throughout

the department. The authors determined thét; in units other than the tactical
unit (the tactical unit ¢ontained‘the POP and LOﬁgsquads)ethe arrest‘rate

‘.was significantly‘greater for the suspects about whom Tnfdrmation Was

prov1ded than for the suspects about whom no 1nformat1on was prov1ded ‘This

d1fference was identified for all crimes comb1ned and for cr1mes other | |

than robbery and burg]ary D1fferences in the arrest rate for the two

groups of target subJects were not noted for the tact1ca1 unit. The authors

suggested that the 1ack of an 1ncrease in the tactical un1t S arrest of
target suspects about whom 1nformatlpn was supplied may have been due to

Lthektactica1'officers‘ prior familiarity with the suspects; A user Suﬁ;ey,

indicated a high 1eve1 of satisfaction with the'informetigg received from the

Center, although only slight usefulness in meking arrests was reported.

Hypothesis: The use of erime data analysis increases the emchange of
‘ infomation between patrol officers and investigators.

In their research on Kansas City's Criminal Information Center; Pate,
Bowers and Parks studied whether providing information onytarget subjects
~affected the amount of information about target subjects reported to the -

Center. The authors determined that providing information about target
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Subjects to the tactical uhit'fesulted‘in a greater‘percentage,of inputs
to the Criminal Information Center about these subjects than about‘target
subjects on whom no information was distributed. The authors suggested
that this result was due to inputs resulting from POP's surveillance of
perpetrators. In contrast, the non-tactical units did not provide:addi—
tional information about target subjects on whom information was distributed
-as compéred to target subjects on whom no information was distributed. The
authors also noted that inputs about subjects and réquests for information
came from aI] unitslin~the department as well as more than twenty neighbor-
ing police departments; The authorsvdetefmined that "No significant interff
~ action effect existed between the effect of providfng information to the
tactical unit and the effect of providing information to other units."
(Page 119). | |

It should also be noted that the very act of disseminating~cr1me in=
formation in the manner described représents an information exchange betweeh

patrol officers and investigators.

Hypothesis: The use of computers for offender-identification is
helpful in case solution. « '

Greenberg's,'Elliott's, Kraft's and Procter's analysis of the investi-
gative function in the Oakland Police Department 1né1Uded an assessmeht df‘
the use of computerized systems for offender 1dentification. ‘The authors
concluded "...that collection of unlimited numbef of information elements
for computer processing is not a panacea for crime so1utioh.” (Page xxxi).
 The aUthors noted that computer systems afe dependent on large data collec-
tioh efforts which, the authors suggested, would be burdehSome for both
patrol officers and victims. Furthermore, as stated previously, the
authors determined that only a small number of variables were of use in

case solution. Of the 205 cases proceésedﬁin Oak1andkfor suspect identifica-
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tion,~eight useful Ieods‘were produced. Simi]ar]y, of the 28 cases
‘prooessed for vehicle identification, two usefu1'1eads were discovered.
The authOrs‘suggested‘that the poor computer résultsfmay have been due

to a mismatch between old data and new cases; operator error in entering

et s oA e e s e

too limited a description range of personal destriptors that vary widely |
| among observers (e.g., hair length); ahd problems of program design. The
authors expressed a need for determination of‘the information eTements

about a crime or offender that can realistically be obtained;'the procedures

B T e o ¥ A O S
PR LA :

for maintaining the information; and whether the cohcept of modus ooerandi"

can bg defined sufficiently for computer reCognition,

. o , SEUR T &
Analysis , k L e \ [

The number of studies presehted on the vaiue of crime data analysis

is Timited. The study by Pate, Bowers and Parks iS»the only one Which

employed an experiment spec1f1ca11y des1gned to evaluate crime data ana]y-

sis per se. However, this study exper1enced certa1n prob]ems 1dent1f1ed

by the authors, such as an 1nadequate control group (e.g., the South Patrol i
" Division had standard patro] responsibilities and were not tota]ly arrest- ;ﬁ
or1ented as were the tact1ca1 ‘squads assigned to the Apprehension- Or1ented ‘ %b
Patrol Project), off1cer assignment to LOP/POP on a voluntary bas1s, a %ﬁ
significant change in POP strategy dur1ng the exten51on per1od and coordina- g&
tion problems between the department and the valuation personnel. In add1—'  ?u
tion, as suggested by the program's oetehioration during the extension 5
period, Ehe Hawthorne effect may have applied to the participating officers,  , %
Although it is inadvisable to form conclusions on the basis ofhone | g‘

study, the study suggests that information on spetific target subjects, ' L
disseminated to off1cers throughout a department, can 1mprove the arrest

i rate of those subjects, a]though the quality of those arrests is not . o

258 o



indiéated, The fihdinés on dep]oyment‘on thé deis‘of crime dafa aha1ysis‘
ake less definitive, due both to the prob]emskTisted above and fhe South |
~ Patrol DiVision's!superiority in the disposition of target afrests‘

The f1nd1ngs also suggest that the dissemination of 1nformat10n

, about target subjects may not generate more 1nformat1on spec1f1ca11y about

‘the target subjects; however, it 1s reasonable to assume that the~ex15tence

dropped during the extension year. A]though the tact1ca1 un1t s uSar of
the Center remained higher than that of the rest of the department th15
may have been due to physical proximity. C1ear1y, a]though this study |
ra1ses a number of 1nterest1ng 1ssues, its resu]ts cannot be cons1dered
conclusive.

kIn terms of computer usefulness, the results of one. study are again
insufficient for formfng conclusions. However, the findings suggéSt a need

for further analysis of a current trend on policing.

6. HYPOTHESES WHICH TEST THE VALUE OF CASE SCREENING AND DECISION
MODELS. . -

A case screening and decisionfmode] assesses the information contained
in a crime report to determine whether the case is likely to be cleared by
arrest and, therefore, should be investigated further or whether the case
should be suspended due to a lack of sufficient information to make the
case "investigatable." Case screenlng and decision mddels are employed to
give priority to investigators' efforts for cases that have the highest
potential to be solved--a consideration of particular importance because
~ of the high volume of crime reports referred for specialized follow=up
investigation. In order to further relieve detectives of excessive paper-
work, the use of civilians to perform the case screening process has been
recommended. Case screening and decision models are part of the interface
between patrol and investigation because they interpret the value of the
information exchange from patrol to 1nvest1gators and serve either to further
~or suspend that communication.
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Hypothesis: The elements of information necessary to case solution
can be pre-determined for use on a case-by-case basis.

Greenberg, Yu and Land designedya case screening and decisﬁon‘model
for burglary fnvestigation,with the part1c1patioh éf six California poiice
départments. The following information e1ements and their respective |
weightings* were statistical]y determined to be essential to thé solution
of burglary cases: the‘estimated range 0f timé of occurren¢e (5)--1ess
than one hour (5), one to twe]ve'hours (1), twélve to twenty-four hours

(0.3), more than twenty-four hours (0); witness‘reporting‘offense (7}

on-view report of offense (1); usable fingerprints (7); sUspect information

deve]oped-—description or name (9); vehicle description (0.1);_a1T other
elements (0). If the sum of the‘weighted éiémehts totalled less than or
equal to 10, the case was to be suspendéd; if the Shm of the elements
was greater thaﬁ ]0,,a fo11ow73p investigation was to be initiated on the
assumption tﬁat the case wou]d be cleéred by‘arrest.' Variab?és-of undetér;
mined usefulness were idenf&fiedfaS'propertyvdeSCription, ser1a1 number,
}other physical evidence, suspect vehic1e description,_infokmahts,»pdsseésion
of stolen property and modus oberandi. Variab1es rejetted as not essential
to case solution included the time between occurrence and report, facility
Category and type, victim keporting offense, cash value of stolen property
and property type. | | | o
Greenperg, E17iott, Kraft and'Prdctek statisticallygderivéd a robbery
’casevdecjsion model for the Oak1and bo]icé Departhent;‘ The following 516*;‘
ments ahh‘their corresponding weightings were identified as eSsehtfa]>fo o
Case solution: suspect named (]O);suspeCt known (10); suspéct,pr9vi0u31y‘

“seen (10); evidence technician used (10); places suspéct fkgquented named

!

~* The elements and weightings,presented'here are mod1fi¢at1bhs of the
- original case screening and decision model. Three of the sjx original
~ departments participated in the refinement process. o o
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(10) phys1ca1 evidence--each item matches (6.1); vehicle registration--

query 1nformat10n available (1.5), veh1c1e sto]en (3.0); useful information

returned (4.5), vehicle registered‘to suspect (6;0); offender movement
desértption--on'foot (O); vehicle not car (0.6), car (].25, car calor‘
given (1.8), car description given (2.4), car Ticense given (3.0);

weapon used (1. 6) If the sum of the wéighted elements was TeSs than

10, the case was to be suspended; if the sum of the e]ements was 10 or
more, a follow-up 1nvest1gat1on was to be initiated. The authors;noted‘
that this case screening and decision model ref]ected‘not‘bnTy infdrmation
gathered at the crime scene but information developed fromtpre1iminary case
enrichment prbcedurES;‘thus; this decision model wés best used'after certain
investigative procedures‘had‘been purSued;‘ | ’ |

The authors attempted to develop case screening and decision mbde]s’

for the crimes of rape, assault with a deadly‘weapon_and auto theft, but
were unsuccessfuT:duetto the nature oftthe crimes and thethk1and Police
,Department's policies and procedures. The most‘impartant case so]utioﬁ
factors for éach of the three crimes--the victim knowing the Offendér ihk
"rape cases and in cases of assault with a'dea&bfwéapbn; and the'apprehen—~
sion of car thieves in the stolen vehic]es-fOVerwhelmingly statistically
dominated the other elements of information.i

Hypothesis: Case screening and decision models are réZiabZe methods
of predzcttng ecase clearance by arrest.

The or1g1na1 burg]ary case screening and dec1s1on mode] deve]oped by
Greenberg, Yu and Lang was determined accuratef80 percent of the time
within the six partictpating departménts. A field test df the-mddifﬁed
mode1 tevéa]ed an accuracy of 90 percent, 82 percent aﬁd 67 percent in
the three departments thét participated inkthe modification process. A

composite of the testing in the three‘departments showed an'errot of
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30 percent in cases that were in fact cieared,but which would have re-

~mained uninvestigated'using the model. Thirteenfpercent of the cases

that remained uncleared would have been makred for follow-up investigation

Pl

~ by the model.

An 1ndependent study of th1s model was undertaken in the 0ak1and

P011ce Department where approx1mate1y 300 . burglary cases were screened

by a comb1nat1on of ana]ysts clerical. personne] and a po11ce 1ntern for

| compar1son w1th cases se]ected by exper1enced 1nvest1gators for suspens1on ﬁ
or fo]]ow-up investigation. A c1earance-to 1nvest1gat1on rat1o of “‘ |
76 percent was noted 1n‘caSes chosen for fo11owupcbyfboth the checklist

| and investigators, as opposed to a‘CIearance-to-investigation ratiovof‘

55 percent for cases selected for followup by the 1nvestigatprs wlone. ,
In andther set of resu]ts, with the combined review qf_analyst and clerical
assistant personnel, thefchecklist correctly predicted 71 percentyof all
clearanc‘es and 92 percent of clearances by arrest and prosecut‘ion.

Eck‘reportEd on a study of twenty-seven police agencies that tested

~ the burglarly case Screening and decision model deve]oped by‘Greenberg,

Yu and Lang. The mode] s accuracy ranged from 79 percent to 97 percent

among departments that did not have their own screening procedures (15

_departments) the mean score of accuracy was 85 percent About 59 percent

of the cases actua11y cleared by arrest would have rema1ned‘un1nvestigated

using the model; 9 percent of the cases that remained uncleared would have

- been selected by the model for investigation. Eck reported that use of

the model could result in a significant loss in the number of cases c]eared

by'arrest due to the modeT's conservative nature He a1so suggested that
the mode] was more accurate for departments that cleared relatively few

cases by off-scene arrest than-for departmentS‘w1th a high rate of off-

" scene arrests. Nevertheless,'the author notedctnat the model WaS'more
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accurate than the nqn—statistica] informal case SCreening used in many
police departments. |
The robbery dec1s1on model developed by Greenberg, Elliott, Kraft

and Procter demonstrated 90 percent‘accuracy in the c]ass1f1cat1on of the

cases Samp]ed‘frOm the Oakﬂand'Police Department. The authors noted,

however, that most of the cases actually cleared, but rejected by the

model for furthéf,investigation, were cleared without investigation by the

Oakland Police Department. Investﬁgation by 0ak1and‘Po1ice Department de-
tectives Ted to suspect identification in only two cases in which the in-

formation in thé crime report was 1nsufficiént for further invéétigation~

according to the case screeningdand deciS?on mode1. |

It should be noted that all authors cited under this hypotheéisd

“stressed the need for interested departments tc develop case screening and

decision models tailored to their individual operations and policies. The

‘models developed were intended fo reflect only the operations of the de-

partments under study at the time of the study. Eck, in.pékticu]ar,
emphasized that the location of thedcut-off point between suspension and

investigation could be manipulated to aTter the balance the two,types of

errors (j.e., underestimation and overestimation of the cases that could

be cleared by arrest) depending upon the~priorities of fhe specific depart-

ment.

Hypothesis:~ A checklist of the elements of information essential
: to case clearance, when distributed to patrol officers,
will result in the inelusion of more of these elements
- in preszznary nvestigative reports.

Greenberg, Yu and Lang instituted an experiment to tést the use of
such a checklist in the three California palice depantments that partici-
pated in the derivation and modification of the burglary case screening

and decision model. Checklists were used by reporting officers in each
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reported burg]aryf(within‘certéin'11mitations); The authors found that the
use of the check]ist did not résuTt in more complete réports containing

more of the essentia] e]ements of information.’ The‘authors noted‘that'the
checklist form used was too cumbersome for patrol use and a simplified form

was devised.

Analysis

| The research clearly demonstrates that case screenihg‘and decision
models can be deve1oped for certain crimes. Although the error in the
burglary investigation model (particu]ar1y 1n‘thé prediction of cases to be
suspended) Seems to be high*, the literature suggests that continued |
‘experimentation within a specific environment cén refine the erﬁbr to an
acceptable level.  Nevertheless, suth continued reffnements within a
functioning police department are not documented in the résearch cited.

Oné problem with the models is that they were based on cr%mé report
fi1es,1which are often inadequate déscriptions of the factors leading to
case solution. Furthermore, elements of information not routfne]y collected
by patro1‘officers would not have‘been adequately represented in the
statistical analysis. Thus, the models do noﬁ‘suggest improvements in the
types of information to be collected; the models start from the assumption
that the procedures and major items of information routinely collected
are adequate. This is not to say; however;'that the mode1s will not
fqui]ly;he objectfve of increasing investigator productivity by stemming

the flow of cases destined to remain unso]ved. It shou]d,alsokbe noted that

* Part of the reason why the rate of error may be high is that in Greenberg's,
Yu's and Lang's study the model was designed for a group of departments
rather than tailored to the operations of one department and in Eck's
study, the model was tested in departments for which it was not designed.
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the models do not’adapt'to changes in departmenf‘policies and procedures;
thus, in order to fuliy use the models, periodic re-évaluation»appears to
" be requifed. | |

The discussion of the use of an 1nvest1gat1vé checkTiSt suggests that
mdre analysis in this area is needed when the préblems\of format ére EESolved.
In pract1ce, the potent1a1 impact of case screening and dec1s1on mode1s may
be 1mprovements in investigator product1v1ty and perhaps 1arge -scale
reductions in the number of spec1a11zed‘fol1ow-up 1nvest1gat1ons, Regard1ng

these areas, the models could be further eva1ua£ed.
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V ISSUES

As documented throughout this report, most'reSearch‘findings‘dn'the
interface have been inconclusive. The exceptions are researchers' fﬁndings
regarding the unreliability of réported criﬁe and clearance rates as
performance measures;'researCHers' ability to deve]op cése screening and
decision models fbr certain crimes; and patrol's, rather thanwinvestigatqrs"
predominance in the arrest—re]ated productivity of a poiice departmént.

Many of the researchers, after years of work, were unable to make definitive
statements abouf the va1ue‘of the experimental prdgrams studied. Instead,
some programs were modestly characterized as "alternatives." For example,
Schwartz and Clarren concluded: "What can safeTy’be'said<about the

COMSEC experiment in Cincinnati is that it leaves no reason to believe
neighborhood team policing carries the risk of inviting crime or that it

is worse than regular police practicés 1n'other‘ways. Rather, it seems

that neighborhood team pdliéing could hold benefits and is one reasonable
option for change in police organization and practice." (Page 9). ‘It is

certainly to researchers' credit to honestly state findings that are less K

concrete than they might have hoped. However, in 1ight of the large invest-

ment,represénted‘by the Titerature on the interface, it seems more expédient
to discuss the major reasons why the literature has been inconclusive,

rather than to attempt to discern common findings among the studies reviewed.*

* For a more comprehensive discussion of the problems in the research, see
"The Normative Model of Research" and the ana]yses referring to each
section of hypotheses
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One obvious isSue‘is that simi1af,hypotheses have been explored by
too few studies to produce a general consensus. while‘true, this argument
vaVoids the fact that a number of studies on the same topic can, as a group, %
Sti]l be inconcTusive. One exahp1e of‘thié is team policing, where many | ;Q
variations have been studied, but without an overall consensus of findings. ‘

A second,isSue raised by a review of the research on the interface is

the choice of‘performance measures. As noted -throughout this paper, reported

crime rates and clearances, although unreliable, ake widely used. One solution
to this problem is the adoption of more revealing measures, such as arrests ;ﬁ
resulting in prosecution and the crime r&tes discovered through‘vittimiza-

tion surveys. Clearly, the problem with these measures is that the necessary

data is not maintained and use of the measures wou]d require an even greater

T

investment of time, labor and funding. At the Jeast, studies employing 3

~clearance rates should include a discussion of the ways in which clearances

are produced within the departments under study and what the ramifications | 2

may be for research resuits. Although a few studies discussed the use of

clearances w1th1n the subJect department, this essent1a1 caveat has genera]]y é?
been lacking in the 11terature. o . }. Vi :
A third obstacle to conclusive research is that "follow-up" studies, | g
while many times required, are often not performed, For examp]e,‘the studies
‘that dealt with the value of field interrogation reports in i;veStigation ,
detérmined that, within the particular depaktMents‘studied, operational |

obstacles precluded use of the reports in investigation. However, potential

"follow-up" studies which would determine the Value'of'field interrogation

Ay T S S e, oy T W et SN Tt g
T Ty TR T e e S

reports once certain obstacles are removed (based on the tenuous assumption

that the obstacles are eventually removed) have not been performed.
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A fourth obstacle to conclusiveness is the unique naturé of each
experiment, as well as the‘myriéd number of changes instituted within each
experiment. Thus, it is difficu1t'to conc1usive1y”attributg findiﬁgs to
specific changes or to generaiize across experiments.

In spite of the issues discussed thus far, the mosi siénificant
obstacle to coht]usive‘findings in the 1iteraturé relates to the environ-
ment in which the research takes place. Police~operations research is
subjected to changes and problems imposed by‘adminisiratorskand police
personnel who are not partiqipants in the experiments. A control]ed.study
- is difficult to achieve, if .only because all police personﬁe1 are aware of
the experiment. In a number of‘documénted caSes,-po]ice administrators
vjﬁlatéd basic tenets of tﬁe'experiments (e.g., team autonomy in decision-
making, deployment of only team personﬁe] within the district).* -

The critical environmental constraints 1ihiting most research raise
questions concerning the commitment of the host departments to the research
and the 1mp1ementat1on of a research and plann1ng process The problems
encountered demonstrate the need to focus on the process of research and

the means whereby local po1ice cooperation at all levels is achieved.

*Similarly, hostility between personnel who part1c1pate in the experiments

and those excluded has interfered with the experimental results. For
example, as documented by T1en, Simon and Larson, Wilmington detectives

who resented patrol officers' new investigative responsibilities, occasion-
ally refused to handle arrests initiated by those officers. In the WOrcester
experiment evaluated by Tien, Larson et al, the officers (themse]ves
participanmts in the experiment) would not include the civilian crime data
analyst as part of their investigative unit; thus, her position deteriorated
from the integral planning position originally envisioned. Another type of
distortion was documented by Schwartz and Clarven in Cincinnati, where patrol
officers were reluctant to assume additional generalist investigative
responsibility and occasionally instituted an informal “specialized" system
among themselves. In Holyoke, as documented by 0'Malley, the officers on
subsequent teams did not know how to perform investigations and thus relied
on members of the first team or on centralized investigative personnel.
0'Malley was sufficiently concerned about disintegration of the program
design to recommend that funding be terminated unless the program design

was adhered to.
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Although these environmental aspects of the research have been discussed

to varying degrees, it may be that future research should not proceed until

" they are more completely addressed.

Thus, certain basic issues about po11¢e research need to be addressed,
particularly in light of the envirbnmentaT problems. First, therE<is the |
quéstion of whether controlled experiments are even possib1e~Wfthin a
functioning police department. If not, the ramifications for research

validity as a whole must be explored. =Second, there is the question of‘

the type of research most feasible in a police department and most worth

funding. It appears that these overall questions about police research should

be addressed prior to continued research.
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Angell, John; Raymond Galvin and Michael 0'Neill. Evaluation Report on
the Model Cities Team Policing Unit of the Holyoke Police Depart-
ment, Holyoke, Massachusetts: Holyoke Police Department, 1972.

This report presents the results of an evaluation of “the Model
Cities Team Policing Unit of the Holyoke, Massachusetts, Police Depart-
ment. The evaluation compared the team policing area (Ward 1) with a
control area (Ward II). These areas were similar in terms of socio-
economic conditions as well as geographic separation from the rest of
Holyoke. The evaluation was intended to analyze the effects of team
policing on community attitudes towards the police, clientele satis-
faction with police services, performance and attitudes of police offi-
cers and the effectiveness of police service. It was expected that
team policing would result in reduced community criticism of the police,
increased job satisfaction among the officers and more efficient commu-~
nication among team members; all of these results were expected to in-
crease the team officers’ effect1veness. The evaluztion began at the
start of the project's 1mp1ementat1on and continued throughout the
experiment's first year. .

The team policing experiment included independence from a normal com-
mand hﬁerarchy and the assignment of.responsibility for providing
police services in one area. The goals and procedures of the team
operations were left to the team to determine; however, the officers
were required to work closely with community members and community
organizations. Democratic methods of dec1s1onmak1ng were employed
within the team, and community involvement in policymaking was ob-
tained through periodic meetings with the team. Community Service
Officers were hired by Model Cities to assist the team. The team
officers were volunteers who received training throughout the project
and formed committees to study problems and make recommendations;
the officers completed a manual of procedures for their team.

The interface issues addressed by this report are: 1) the junction
of responsibility between patrol and investigators; and 2) the exchange
of information between patrol and investigators.

The team did not include any "investigators"~per se; the team officers
were responsible for entire investigations. In practice, however, there
were only a small number of cases to be handled; the officers spent most
of their-time assisting people in the ne1ghborhood - The small number of
cases corresponds to the team officers' service orientation; arrests
were viewed as a last resort rather than as a goal. A special panel of
five police executives who observed field operations, conducted inter-
views and attended conferences in Holyoke over a two-day period concluded
that they had not seen sufficient investigative activity to evaluate the
officers' investigative skills; the panel noted, however, that the team
officers seemed to have more know1edge of steps in the investigative
process than did non-team officers. Informal interviews with team
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0ff1cers reveaTed that they enJoyed the freedom of hand11ng cases through- A
. out the investigative process : - | .

Due to the lack of spec1a11zed investigators on the team, there is no.
assessment of the information exchange between patrol and investigators ‘ i
in the team area. However, the authors reported a great deal of conflict =~
between the team and the rest of the department over team decisions and
the department's lack of control over the team unit. Within the team,

the regular meetings and part1c1patory dec1s1onmak1ng enhanced the exchange
~of information. , : ,

R e

The authors believed that the team was more eff1c1ent and effect1ve than
traditional policing due to its organizational form; however, data suffi-
cient to determine if the team was more efficient and effective was not
maintained by the police department. The authors, thererore, stated that
on the basis of the information available, they cou1d not Judge team
policing as a success or failure. However. the authors noted that the

the evidence supported team policing as a viable approach to urban
policing.* The authors indicated, however, that as part of the
continuation of team policing in Ho]yoke, improvements would be needed

in two areas: 1) data collection to reflect departmental activity and -

2) communications with the rest of the department, as well as with other
agencies with an interest in the project. In addition, the authars:
concluded that further experimentation with the concept of team policing i
was called for, with eva]uat1on as @ component built into continuation of ??
the program. , <

e
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‘Bloch, Peter B. and,Jamese8e11¢',Manaqing InveStigatiensE The Rochester
System, Washington, D.C.: Police Foundation,.1976. ‘ ;

This report presents the results of a study to determine why clear- "
ance and arrest rates increased in areas policed by teams in Rochester, '
New York.** The study was retroactive in that past data and events were
reviewed by the authors. The period studied' yas July 1, 1973, through
November 30, 1973--a time period approximately, two years after the
establishment of the two teams. In order to evaluate the team units'
performance, the remainder of the areas from which the team units were .
~drawn was used for comparison. The study addresses the crimes of robbery,
burglary, and larceny. The data sources of the study include: performance
data, case records, observation, interviews, police department documents,
questionnaires, and a review of variables that might be related to the
~effectiveness of a policing strategy (e.g.,,personnel‘policies,‘equipment).

: ; A , ;
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The eva]uat1on s focus was police-community re]at1ons wh1ch is not an
interface issue and therefore is not included in this bibliography. The

 improvement in police-community relations, officer morale and job satis-
faction are large parts of the "evidence" supporting team policing in
Holyoke '

The increase 1in c1earance and arrest rates was valjdated in Auditing
Clearance Rates by Bloch and Ulberg, published by the Police Foundation
in 1974. '
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'The interface issues addressed by this study are: 1) the junction of
responsibility between patrol and detectives in terms of meeting depart-
mental objectives; and 2) the exchange of information between patrol and
detectives. ’ . . '

The authors' primary conclusion is thet clearance and arrest rates can
be improved through the assignment of detectives to work as members of
police teams. The authors found that the team units were more success-
ful than the non-team units in terms of: the percentage of cases in
which arrests were made, the percentage of cases which were cleared, the
percentage of larceny and robbery cases which resulted in on-scene arrests
(team and non-team units were similar in terms of on-scene arrests in-
burglary cases), and the percentage of arrests in burglary and robbery
cases that were due to follow-up investigations (the units were similar
in terms of arrests resulting from follow-up investigations in larceny
cases). The team units' larger percentage of larceny and robbery cases
resulting in on-scene arrests was attributed to: a greater emphasis

on arrests as indicators of success, a more frequent response by investi-
gative personnel to crimes in progress, the use (by one team)of investi-
gative personnel to block criminal escape routes, and the use of photog-
raphy; the on-scene arrests were not attributed to the teams' familiarity
with the neighborhood and the information furnished by witnesses at

the crime scene. The team units' larger percentage of arrests as a

result of follow-up investigation in robbery and burglary cases was
attributed to: a more effective use of information collected by patrol,
"early case closure" (a procedure in which cases were reviewed to separate
those cases which had the potential for investigative results and to close-
the remainder), one team unit's "centralized case management” (a procedure
in which the team command supervised each investigation), and the emphasis

on arrests rather than administrative reclassification of case disposition.

The arrests were not attributed to physical evidence from the crime scene
. and the tracing of stolen property.

In addition to the benefits of team policing 1isted above, the team ‘
units reported a higher degree of cooperation with investigators than did
the non-team units. Both team and non-team units thought that the teams
were more effective in fighting crime and were more able to resolve morale
problems between investigators and patrol officers.

The authors aiso found a significant area in which the team units were
not superior to the non-team units: on-scene arrests made by the team -
units for all three crimes were Tess Tikely to result in prosecution
than the on-scene arrests made by the non-team units. The reasons for
this problem had not been determined at the time of the study.

The authors also found that the preliminary investigations completed by
the team units contained no more information than those completed by the
non-team units. Similarly, the percentage of cases prosecuted in which
the arrests resulted from follow-up investigations was similar for the
team units and the non-team units. ~
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* The authors used crime rates to study two comparisons: a compar1son of
, ,Rochester s crime rate trends with those of comparab1e cities and a
~comparison of crime rate trends‘1n the team areas with those in the non-
- team areas. In the first compar1son, it was determined that Rochester

had exper1enced the same crime rate trends as those of other cities, both,'

for overall crime and for robbery and burglary specifically. In the
second compar1son, it was determined that the team areas had shown

improved crime rate trends for all ‘three cr1mes, as .omp ed to the non-- -

team areas.

The authors did‘not~make any recommendations in this study. *However,
the study team did caution that crime data should be used‘caut1ou51y

and that each police department must assess its own exper1ence if it

chooses to implement the Rochester System. : ;

Bioch,:Peter B. and David Specht; *Neighborhood Team PoTicﬁQg, washington,
D.C.: Urban Institute, 1973, : T - S e

This report is a synthesis of the theoretical framework for
neighborhood- team policing and the experiences of individual police
departments, as well as a practical manual for the planning and imple-
mentat1on of neighborhood team policing systems. The authors define

“neighborhood team policing" as a combination of the team concept and
the neighborhood concept, which seeks to: hold a team:commander and
team responsible for police service and crime control in a given ne1gh-
borhood; strengthen the relationship between the police and the commun-
ity; increase the flow of crime-related information from the neighbor- -
hood to the police; give the team a maximum amount of responsibility,
keeping other units out of the neighborhood whenever possible; and rely
on information to control crime rather than on street stops and other

patrol techniques that may jeopardize po11ce-commun1ty relations. The “‘A

‘report includes discussion of eleven cities' experiences with team polic-
ing: Holvoke, Massachusetts; Albany, New York; St. Petersburg, Florida:
C1nc1nnat1, 0h1o, Detroit, M1ch1gan, Venice, Ca11forn1a Oxnard, Cali-
forniaiNew York City; Los Angeles, California; Dayton, 0h1o, and Syracuse,
New York. The topics for pract1ca] app11cat1on 1nc1ude planning and ,
~ implementation, administration, training and education, lines of authority
and methods of supervision, the responsibilities of a team commander, and
the planning of a budget. The authors also include their concept1on of
an ideal neighborhood team p011c1ng system, against which ex1st1ng
projects. are compared.

The interface issues addressed by this study include: '1)‘the_junction‘
~of responsibility between patrol and investigators in meeting depart-
mental objectives; 2) the exchange of information between patrol and
detectives; and - 3) the use of crime data analysis for the deployment
of personnel. ' : ~ :
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In the authors' ideal model the assignment of detectives to the team units

‘is an integral part of the neighborhood team policing mandate of teryi--
. torial responsibility, according to which the teams are expected to
provide as much of the total policing responsibilities of an area as
possible. In addition, detectives assigned to teams can train patrol 1in
investigation, d1scover crime patterns, and, in conjunction with patrol,
develop informants and contacts. The investigation of cases is ass1gned
on a flexible basis, and, according to the skills required, can be
assigned either to patro1 or detectives, or officers from both groups.

On the basis of the analysis of the existing projects, the authors
concluded that the assignment of detectives to teams had improved the
quality of investigative work done by patrol. The exchange of information
between patrol and detectives is furthered by including team personne1
in plans and dec1s1ons surrounding the team unit.

The authors also include crime ana]ys1s as a factor in the ideal neighbor-

hood team policing system. Crime ana]ys1s would be used to determine
the times and locations at which crime was most Tikely to occur o) that
manpower could be a11ocated accordingly.

In terms of the impact of existing neighborhood team policing systems,
the authors concluded that few projects had had an impact on reported
crime; in fact, the authors suggest that if citizen cooperation is
improved, reported crimes may actually increase. Some projects were
reported to have increased the percentage of arrests resulting in
prosecution. :

Bloch, Peter B. and Cyrus U1berg Auditing C1earance Rates Wash1ngton,
D C.: Police Foundation, 1974, , .

This report presents the resu1ts of a study to determine whether
a substantial increase in clearance rates, as claimed by the Rochester,-
New York Police Department reflected an improved performance by police
officers or was the result of factors other than improved performance
(e.g., errors in computer records). In 1971 and 1972, the Rochester
Police Department established two team policing units. The department
subsequently became convinced that investigations in the neighborhood
teams had become more effective, due to increased cooperation between
patrol officers and 1nvest1gators, the department believed that the
success of the neighborhood teams was reflected by a change in clearance
statistics, particularly by increased clearance rates in robbery and
burglary cases. Due to the unreliability of clearance statistics in
general,* it was deemed necessary to undertake a retroactive evaluation
of the statistics' validity, as a prerequisite to a proposed study of
the team program and its 1mpact on 1nvest1gat1ons.

The authors identified six explanations (other than the results of team
policing) that could potentially account for the higher clearance

rates measured for the team units. The plausibility of each explanation
was examined in reference to the team policing units. The six explan-
ations were: 1) Higher clearance rates existed in team areas before

the introduction of teams; the high rates were simply continued. 2) Team |

officers did not make more arrests, but they recorded more clearances

' As defined in the study, a ciearance occurs when a cr1me is followed
by an arrest. .
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.~ on the basws of the arrests they did make than did officers in

comparison districts. 3) There was bias in the selection of team.
members. 4) Crimes were more 11ke1y to be reclassified as less
~serious in team areas than in comparison areas when no arrest
seemed likely. 5) More crimes were cleared by arrest in team areas,
but the arrests were of poor quality and did not lead to prosecution.
6) Errors in computer records of offenses and arrests 1ncreased the
c?earance rates in team areas. .

The team units were drawn from ex1st1ng patrol units; the rema1nder of
the original units, which continued to provide trad1t1ona1 enforcement,
were used for comparison. The authors analyzed data for the crimes of -
robbery, burglary, larceny, and criminal trespass. Data prior to the
establishment of the teams was compared to data generated during the
‘teams' operations. The data sources included: records of offenses and
police dispositions, arrest records, dispatch assignment cards and
reports, and records of offenses c1eared by arrests. : : ,

The study's fﬁndlngs c1ear1y affect the subsequent ana1ys1s of team
policing in Rochester and in particular, the interface issue of whether the
increase in clearance rates was due to increased cooperat1on between

patrol offﬁcers and 1nvest1gators.

The authors concluded that none of the six expTanat1ons was suff1c1ent
to account for the significant increases in clearance rates among the
teams. The authors also determined that the team members had increased
their arrest rates more than comparison personnel. Thus, the authors
believed that the increases in clearance-rates were va11d and that the
Rochester project should be analyzed further in order to determine how
the teams increased the rate of apprehension.of robbers and burglars.

In addition to the data on clearance rates, the authors also examined
data on crime reports. It was determined that in comparison to the rest
of the c1ty, the reported crime rates for burglary and larceny decreased
markedly in-the team areas; the crime rates for robbery increased the same
amount for both the team areas ‘and the rest of the city and the crime of
criminal trespass decreased about the same amount for both. the team areas
and the rest of the city.

’Boydstun “John E., San D1ego F1e1d Intnrrqget1on 'Fina1 Repbrt, Washingtgng ‘

DiC.: Po]wce Foundat1on 1975.

This report presents the resu]ts of a study on the f1e1d 1nterroga-
tion practices of the San Diego Police Department. The study's purpose was
to determine whether the benefits of field 1nterrogat1on were sufficient
to balance the costs of field interrogation, bothin terms of patro1
time and. potent1a1 costs to community relat1ons The study's majin emphases
were the way in which field interrogations affect police-community relations
and result in crime deterrence and arrests made by patrol officers. The
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impact of field interrogations in these three areas was determined
‘through an eight-month experiment involving three patrol areas--a Control
Area where field interrogations were continued as usual, a Special FI
Area where all of the patrol officers had received special training in
field interrogations, and a No-FI Area where f1e1d interrogations were
ceased completely.

The interface issue which the study addresses is the exchange of infor-
mation between patr01 and detectives and the ramifications of this
information flow in meeting departmental objectives. Specifically,

the author examined the degree to which patro]-generated field 1nterroe
gations are of value to criminal 1nvest1gators in the investigators'
attempts to solve crimes. « .

In order to analyze this area, the author used 1nterv1ews, a review of
three months' of 1nvestwgat1ve supp1ement forms (w1th which investigators
requested that a field interrogation be conducted in connection with

a specific investigation) and a questionnaire distributed to officers

in various investigative units. Of the 147 questionnaires distributed,

93 (63.2 percent) were completed. The author found ‘that the majority

- of investigators thought field interrogation reports were useful in

case investigations and that 37 percent reported one or more case
clearances iii the prior six months through the use of fieid interrogation
information. However, the author also determined that because of

the manual filing system used for field interrogation reports the use of

field interrogation reports as investigative tools was limited. In the
three month period reviewed, only 15.5 percent of the written field
interrogation reports were exam1ned by investigators.

In reference to the use of field interrogations by investigators, the
author .concluded that the benefits of field interrogation reports could
be expanded through the use of a computer-based field interrogation file
search system that wou]d increase investigators' use of the reports.

Cordrey, John and Pence, Gary K. "An Ana1ys1s of Team: Poluc;ng in
Dayton, Ohio," 'Police Chief, Vol. 39, No. 8 (August 1972

This article presents the results of a nine4month team policing
experiment in Dayton, Ohio. In addition to a team structure, the
experiment also inciluded the use of Community Service Officers -and
Neighborhood Assistance Officers. The experiment was adopted to
determine whether a team structure was more or less effective than
traditional policing and whether a community-centered police structure
would evolve from these innovations. One police district was used as
an experimental district. A generalist/specialist concept was adopted
as part of the tean policing structure: the patrol officers were given
the responsibility /to handle all aspects of a case; if the patrol
officer did not know how to proceed with an 1nvest1gat1on he was to

~call upon a team specialist for assistance.
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The interface issue addressed by this article is the junction of
responsibility between patrol and investigation. S

“Five measures were used to analyze the effectiveness of the team

- policing innovation: the number of dispatch calls answered; clearance
rates of Part I and Part II crimes; the recovery of stolen property;
the apprehension time associated with Part I crimes; and the success-
ful prosecution of arrested persons. The data was measured and compared
for eleven months prior to the program and the nine months of the pro-
gram's duration; if data from the period prior to the experiment.did not
exist, the team results during 19771 were compared to those of other
police districts in the city. :

The results of the experiment were: 1) the team district handled more
calls on the average than did the other districts, in spite of the team
district’s smaller percentage of the department's total manpower and
responsibility for handling investigations; 2) clearance rates for the

team - district were similar to those prior to the experiment; 3) the stolen

property recovered by officers in the team district was one-half of that
recovered prior to the experiment; 4) the pattern of apprehension time

in the team district was similar to that prior to the experiment; and

5) the record of successful prosecutions was similar to that of the entire
department prior to the experiment.

The authors concluded that the measures of effectiveness were comparable
~to the achievements prior to the experiment.* The authors believed that,
over time, the clearance rates and recovery of stolen property would im-
prove as the officers developed their investigative skills. It was
recommended that team policing be continued and possibly expanded.

Datz, David; Mark Morris; Judith‘Tend1er,.and Alan Kalmanoff. Report
on the Criminal Investigation Division of the Oaklanle011ce ,
Department, Oakland, California: Oakland Police Department, 1973.,

This report presents a general analysis of the operations of the
Criminal Investigation Division and the ramifications of its operations
in terms of the achievement of departmental objectives. The report's
findings are not based on an experiment; rather, they represent an

~analysis of the operations in the Oakland, California, Police Department‘

at the time of the study. The study's information sources include
interviews, observation, data analysis and a review 9f,po]1ge.depart-
-ment documents pertaining to the Criminal Investigation Division.

The interface issue reviewed by this study is the junction of responsi-
bi1ity between patrol and investigation in meeting era(tmentql objectives.
Specifically, the authors examined the extent to which investigators

were responsible for "solving" a case~-i.e., were able to produce suspects
and witnesses, recover property, and uncover new evidence.

*The'authors also concluded that. the team district had made "notable
steps” in the development of a more community-centered police department.
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The report's conclusion is that the probability of solving a case does
not increase with the amount of investigative time spent on it. On the
basis of a sample of 47 burgliaries, 20 robberies, and 21 auto thefts
from November 1971 that resulted in arrests and prosecutions, the study
team found that the cases were-almost exclusively "solved" by patrol,
rather than by investigators. The investigators' role was generally
limited to the interrogation of suspects already in custody, the
_ contacting of witnesses, and case preparation for prosecution. In the
majority of crimes, the suspect was caught at or near the crime scene
within no more (usually Tess) than eight hours of the crime. If the
suspect was not apprehended or at least <identified on the day of the
crime, the probability of apprehension was extremely low. One factor
that was identified as an impediment to the value of dinvestigation was
a large time lag between the time of the incident and the time at which
an investigator would begin the follow-up investigation.

‘The authors identified a decrease in patrol's response time as the most
productive means of increasing the percentage of "successful" cases.
The next most productive measure was identified as the use of tactical
groups to deal with specific problems and the deployment of investi-
gators into the field for immediate response. The study team suggested
that civilians be employed to relieve investigators of clerical duties
and to attach all relevant records to the report. In return, investi-
gators would be free to be deployed continuously in the field. The
report describes a plan for the organization of investigators by
specialization: field investigators, in-house investigators, and
complaint investigators. The inherent assumption in the plan is that
the immediate response on the part of investigators would result in
increased arrests and prosecutions. .

The report also contains a brief description of the extent to which the
suggestions contained therein had been implemented. These "results"
suggest resistance to the use of civilians and the division of investi-
gators into teams, as well as a confusion between patrol and investigators

over aregas of responsibility.
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Eck, J. Ernst. "Burglary Investigation Dec1s1on Model Rep11cat1on
A Multi-Site Evaluation," paper presented at the Second National
#o;ﬁshop on Criminal Just1ce Eva]uat1on Wash1ngton D. C., November -
9

R B S
PR Y

This report presents the results of a study which replicates the :
Stanford Research Institute's burglary investigation case decision ‘ &
model.* A case decision model assesses the information contained in ‘
a crime report to determine if the case is 1ike1y"to‘begc]eared“by
arrest and should therefore be investigated further or if ‘the crime
report .does not contain the information necessary to case clearance, ‘
and the case should therefore be suspended. Case decision models G
- have increasingly been used by police departments to standardize the
way that similar cases are handled, as well-as to increase the effi-
ciency of case review procedures and investigative time. This study &
was conducted in 27 police agencies and was designed to assess the P
model's utility in a large number of police settings. A sample of 500 5
burglary cases was targeted for each participating agency. The parti- . 52
cipating departments collected their own data on the basis of a manual
prepared by the Police Executive Research Forum and transm1tted the
data to the Forum for ana1ys1s. .
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The interface issue addressed by this report‘1s the exchange of
information between patrol officers and 1nvest1gators.

The author found that stat1st1ca11y wewghted fe]ony case screening

models were useful for screen1ng cases prior to assignment to detectives.
The case decision model's accuracy ranged from 79 percent to 97 percent
among the participating departments that did not have their own

screening procedures; the mean score of accuracy was 85 percent. How-
ever, it was determ1ned that the model was more accurate for departments
that cleared relatively few cases by off-scene arrest than for depart-
ments with a high rate of off-scene arrests. Further, it was determined
that the use of the model could result in a significant Toss in the i
number of cases cleared by arrest, due to an underestimation of cases i
that .could-be cleared with further investigation. :

T RIS, -
2. ST e L AR SR R R R

Errors in the case decision model were classified as either "type one" b
errars or "type two" errors. Type one errors were those in which the £
model erroneously predicted that a case would not be cleared and should A
therefore be suspended, Type two errors were those in which the model i’
erroneously predicted that a case would be cleared and that a follow-up
investigation should be initiated. The author found that the model was

¥
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*GreEnberg, Bernard, Oliver S. Yu and Karen I. Lang; Enhancement of the
Investigative Function. Volume IV: Burglary Investigative Checklist
and Handbook, Menlo Park, California: Stanford Research Institute, 1973.
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more accurate than the non-statistical informal case screening used
in many police departments, but contained more type one errors and
fewer type two errors; the Tower level of type two errors was attri-
buted to the model's conservative nature. ‘

The author recommended that the case decision model not be used without
testing for accuracy. Testing would include an assessment of the level
of type one and type two offenses, as well as an evaluation of alternate
cut-off points for the suspension/follow-up investigation decision. It
was noted that the manipuldation of cut-off points would modify the ,
relative levels of the type one and type two errors: the balance between
the two types of errors could ultimately be manipulated to meet the
preferences of police executives. The setting of the cut-off point at
the most desirable Tevel would thereby permit police executives to manage
the investigative function. The author recommended, however, that it
would be preferable for an individual department to construct its own
statistically weighted screening model, tailored to the department's
policies and operating procedures. An individualized case decision

model would include the selection of information elements and weighting
factors, the location of the dec1s1on cut-off po1nt and model testing

prior to implementation.

1

Apart from the merits of the case decision model, the author concluded
that the study had demonstrated that multi-site evaluations could be
relatively inexpensive and could provide more <information than the
same number of evaluations performed independently. ;

E]11ott, J.F. and Thomas J. Sardino. Crime Control Team: An Exper1ment
in Municipal Police Department Management and Operations, Spr1ngf1e]d
I11inois: Charles C. Thomas, 1971. ,

This report presents a theoretical model of an "offensively deployed"
police department, as well as the results of a one-year experiment in
Syracuse, New York, to institute that concept in the form of a Crime
Control Team. The experiment examined whether the Crime Control Team was

a more effective technique for dealing with crime than conventional police

operating procedures. The Crime Control Team included aspects of both

team policing and the split-force concept of police patrol. As in team
policing, team members were solely responsible for controlling ¢rime in

" an area (through deterrence, detection, and potential as a reaction force)
However, as in split-force patrol, team members did not respond to service
requests; neither did they handle traffic or public intoxication. Manpower
was deployed flexibly on the basis of the distripution of crimes--e.qg.,
maximum manpower on weekend nights. Because the concept of the Crime Con-
trol Team was offensive rather than defensive, crime interception was
emphasized and investigation de-emphasized. Investigation per se was not
of value; cases which were not expected to be responsive to further investi-
gation were closed. There were no investigative specialists on the Crime
Control Team; it was the responsibility of the responding officer to assess
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- the value of follow-up investigation and, if necessary, either conduct
the investigation on his own or coordinate the investigation team.

The team leader was chosen through a lengthy selection process; it was
assumed that the choice of team leader would be fundamental to the out-
come of the experiment. Team members were chosen on the basis of above-
average quality and relative inexperience (the assumption being that
younger, more inexperienced officers wou]d be more amenable to change).

~ The interface issues addressed by this study are: 1) the Junct1on of
responsibility between patrol and investigation; 2) the exchange of

information between patrol officers and investigators; and 3) dep]oyment

on the basis of crime data information.

Data analysis was based primarily on reported crimes and cleared crimes.

These measurements were used to analyze the Crime Control Team's success

in reducing crime and in apprehending offenders.* The authors compared
the Crime Control Team's beat with each of the other‘twenty-two beats;
the other -beats were also compared among themselves. The authors sought
to determine three major factors: the percentage of conventional units
to which the Crime Control Team was superior; the risk of implementation;
and the probability that, when implemented, the Crime Control Team would
perferm better: than the selected percentage of ‘the conventional units.

A secondary analysis involved cumulative distribution curves and the use
of control beats.

The study's findings were: 1) theé Crime Control Team beat's performance
was superior to the.majority. of:other.beats, regardless of the measures

used for comparison; 2) although a few beats in the city matched or out-

performed the Crime Control Team beat for a specific measure, no beat
performed as well in all three areas (the reduction of all crimes, the
reduction of Part I crimes, the clearance of all crimes) as the Crime
Control Team; 3) within the assumption that sociological corditions
_remain constant, there is little risk in implementing the Crime Control
Team method of operation and a h1gh probability that the method wou]d
significantly improve a department's performance.

Regarding the junction of respons1b111ty between patro1 officers and
1nvest1gators, the authors concluded that the Cr1me Control. Team s

v

The PrOJect Director noted that, in his opinion, reported crime
statistics were invalid because they were grossly inaccurate and because
the quality of a police department did not affect the amount of crime
repocted. The Project Director noted that he based his conclusions
about the Crime Control Team on the clearance measure employed in the
‘evaluation. On the basis of a sample of clearances from the Crime Con-
- trol Team beat and a conventional beat which was . examined in reference
- to known problems with clearance data, the Project Director concluded
that if the same "rigid spec1f1cat1ons" applied to the Crime Control
Team beat were applied to other beats in the city, the Crime Control
‘Team beat would probably emerge even more favorably.
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superior performance was not necessarily due to the organizational
..concept employed but could also have been due to such factors as the
quality of the team members, superior team leadership, and the Hawthorne
effect. Nevertheless, the authors concluded that the experiment had L
demonstrated that the effectiveness of mun1c1pa1 po11ce can be signifi- L
cantly increased without a corresponding increase in manpower or i
financial resources. The authors also contended that the Crime Control P
Team's ability to investigate crimes (as ev1denced by the team's clear-. =
ance rate, the lack of complaints about the team's investigations, and

the citizens' apparent satisfaction with having investigations performed

by a team officer rather than a detective) contradicts the traditional

notion that-police departments need a special investigative unit. 1In

spite of the team's ability to handle investigations, the authors were

disappointed with the team officers' reluctance to take command of an v
investigation that required more than one officer. This reluctance ‘ L
resulted in duplication of effort, delayed investigations, and missed "
opportunities. The authors also criticized the team members for: not oo
viewing the community as a source of information, as opposed to the
traditional reliance on informants. In addition, the Project Director
noted that he had expected the Crime Control Team to effect a greater
number of interceptions than was.actually accomplished.

Since there were no specialized investigators within the Crime Control
Team, no assessment was made of the exchange of information.between patrol
officers and investigators. However, the authors noted that the team
developed neither a satisfactory internal communications network nor a-
good relationship with the rest of the department. Specifically, the poor 2
relationship with department detectives was, in part, because the depart- 3
ment detectives were aware that investigation, per se, was not highly :
valued by the Project Director.

In reference to the flexible deployment of.efficers on the basis of crime
distribution, the authors concluded that it was possible to deploy officers
non-uniformly without compromising the overall police function. However,
one deterrent to flexible deployment was identified as the conflict

between a rapid or short-term change and off1cers -part=time. employment
outside the department.

The authors suggested that the implementation of Crime Control Teams would :
have implications in the:following areas: the dichotomization of depart- b
ments according to function; salary increases for team members in order ®
to attract qualified personnel and reduce the need for outside jobs; the

development of leaders within the department; the attainment of professional [
status by officers; and the flexible dep]oyment of personnel, which, in : -
some aréas, would necessitate changes in.the Taw. . , .
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-Greenberg, Bernard‘ Caro]a V. E111ott' Lois P. Kraft and H. Steven
Procter. Felony Investigation Decision Model -- An Analysis
of Investigative Elements of Information, Menlo Park, California:

Stanford “Research Institute, 1975.

This report presents the results of a study in the Oakland,
California, Police Department, in which case decision models were to
- be developed for the felony crimes of robbery, assault with a deadly
weapon, auto theft, and rape. A case decision model assesses the infor-

-~ mation contained in a crime report to determine whether the elements of

information essential to case clearance are contained therein: if
sufficient information is contained in the report, a follow-up investi-
~gation is initiated; if not, the case is suspended. This study, designed
to determine whether case decision models could be developed for auto
theft and crimes involving contact between a victim and an offender,
grew out of an earlier study in which a case decision model for burglary
was designed.* The primary objective of the study was to lessen the :
investigative burden of high volume felony crime reports with a low
probability of clearance; the secondary objective was to identify the
information elements leading to offender identification and case solu-
tion. An assessment of the contribution of computer1zed data banks to -

case clearance was also included.

The interface issues addressed by this study are: 1) the Junct1on of
responsibility between patrol and investigation; 2) the exchange of
information between patrol officers and 1nvest1gators and 3) the use
of computer1zed data for 1nvest1gat1on.

The analysis of the 0ak1andfP011ce Department's operatibns led the authors

to conclude that patrol and investigation are not discrete functions.
This conclusion was based on investigators' reliance on information sup-
plied by patrol in order to clear cases. The authors determined that

in all four felony categories a large number of cases essentially solved
themselves; detectives needed only to follow routine procedures to appre-
hend a suspect. The robbery case decision model further demonstrated
‘that if appropriate information was not obtained at the crime scene and

the offender was not- apprehended at that t1me case solution was unlikely |

at the detective level.

The authors also determined that patrol officers, rather than investi-
gators, were responsible for a larger percentage of cases cleared by

*Greenberg, Bernard, O1fver S. Yu and Karen I. Lang.' Enhancement of the
Investigative Function. Volume I: Analysis and Conclusions, Menlo
Park, California: Stanford Research Institute, 1972.

Greenberg, Bernard, Oliver S. Yu and Karen I. Lang. Enhancement of the
Investigative Function. Volume IV: Burglary Investigative Checklist

and Handbook, Menlo Park, California: Stanford Research Institute, 1973.
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‘ arrest with the exception of auto theft, c1earances by arrest were
genera]ly made within eight hours

Due to the nature of the crimes studied and the policies and pro-
‘cedures by which cases were solved in the Oakland Police Department,

a case decision model could be derived for robbery only, rather than
for all four felony categories. A three-month sample of cases was

used to derive the essential elements of information for successful
clearance of robbery cases. Following are the elements identified as
important to case solution and their corresponding weightings:

suspect named (10); suspect known (10); suspect previously seen (10);
evidence technician used (10); places suspect frequented named (10);
physical evidence -- each item matched (6.1); vehicle registration:
query information available (1.5), vehicle stolen (3.0), useful infor-
mation returned (4.5), vehicle registered to suspect (6.0); offender

- movement description: on foot (0? vehicle -- not car (0.6), car (1.2),
car color given (1.8), car description given (2.4), car license given
(3.0); weapon used (1.6). If the sum of the elements was less than 10,
the case was to be suspended; if the sum of the elements was 10 or more,
a follow-up investigation was to be initiated. This case decision model
correctly identified the cases in the sample as cleared or uncleared

" with 90 percent accuracy. The authors noted that the decision model
contained information developed from preliminary case enrichment pro-
cedures performed by the investigative division's Crime Analysis Section;
thus, this decision model was best used after basic investigative pro-
cedures had been pursued. The authors also noted that only a small .
number of investigative elements of information proved useful in crime
solution; such elements as physical description were rejected as non-
essent1a1 elements of information. The authors stressed that the case
decision model was pertinent only to the Oakland Police Department as
its investigative policies and procedures existed at the time of the
study. The app11cat1on of a case decision model was expected to be
most accurate in a police department with case clearance policies con-
sistent with the evidence 1ead1ng to suspect 1dent1f1cat1on, arrest and
prosecution. S

The authors also examined police departments’ increasing reliance on
computerized offender identification systems. They concluded "...that
collection of unlimited numbers of information elements for com-

puter processing is not a panacea for crime solution." The usefulness
of computer systems is dependent on massive data collection which the
authors suggested would be time-consuming, expensive and possibly
counter-productive. In addition, they felt that a victim would be un-
able to respond to a lengthy 11st of quest1ons and that such a list
would inpterfere with a patrol officer's duties. The conclusion that
only a small number of variables were essential to case solution
suggested that much of the data collected would be of 1ittle use. There-
fore, the authors recommended that agencies with computer facilities
re-evaluate policies that placed a large paperwork burden on patrol
officers. Identifying a general agreement in descriptors as a pre-
requisite for the best use of computer techno]ogy, the report noted
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that a lack of agreement in this area was evident from the variety
"~ of police incident forms employed among police agencies and the
varying types of information contained in the crime reports. The
offender-based computer system used in Oakland for case enrichment
was determined to have produced only eight useful suspect identification
Teads out of 205 cases processed and only two useful vehicle identifi-
cation leads out of 28 cases processed. [lhe authors suggested that.

poor computer results may be due to three factors: mismatch due to
"old data compared with new cases; operator error in the entrance of
- descriptors which vary w1de1y among police reports--e.q., hair length;
and problems of design in the software program. Three critical areas
to be resolved were identified regarding data collection in the investi-
gative function: 1) the elements of information that investigators can
realistically expect to obtain about a crime occurrence and/or an
offender's personal characteristics; 2) the best procedures for main-
taining a data base that can recall the information needed by an
investigator to solve a specific crime; and 3) whether it is realistic
to expect that the concept of modus operandi can be defined sufficiently
for data processing systems to be able to recogn1ze the crime of a
given offender. ;

The authors' overall recommendat1on was a workshop under the aegis of
NILECJ to discuss the report findings, primarily in terms of the inter-
relationship between 1nvest1gat1ve and patrol operat1ons and the contri-

but1on of technology to investigation.

Greenberg, Bernard: Oliver S. Yu and Karen I. Lang. Enhancement of the
Investigative Function - Volume I: Analvsis and-Conclusions,  Menlo
Park, California: Stanford Research Institute, 1972. o

' This report presents an ana]ys1s of the burglary investigative

function in six California police departments* and the procedures developed
by the authors to erhance the investigative performance of the police in
response to the crime of burglary. The authors did not view investigation
solely as the function of detectives. Rather, a "systems approach" was
used--i.e., investigation was seen as a composite of all the individual
police department operations and policies having an impact on the investi-

~ gative function. The research effort focused on the development of investi-
- gativeaids--a burglary investigative map, an investigative checklist, a
case follow-up decision aid--partially based on a quantitative determ1nat1on
of the "essential elements of information" that bore directly on case

solution.

The 1ﬁterface issues addressed by this report‘are' 1) the Junct1on of
responsitbility between patrol and detectives in meeting departmental
objectives; and 2) the exchange of information between patrol officers and

detectives.

Fremont Police Department, Berke]ey Police Department ‘Alameda County
Sheriff's 0ffice, Hayward Police Department Union City Po]1ce Department
'and Newark Po]1ce Department

¥
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Investigation Division of the‘Oakland‘Po1icé Department‘(MAPS Project, Oakland,

California Police Department) reaffirmed the clear superiority of patrol
over investigation in the apprehension of offenders. The MAPS study demon-
strated an apparent great waste of resources in the specialization of the
investigative function.* 1In 1975, Felony Investigation Decision Model -

An Analysis of Invest1gat1ve E1ements of Information by Greenberg, et al,

similarly corroborated the lesser contribution of investigators to the
apprehension of offenders.** The 1977 RAND study entitled The Criminal
Invest1gat1on Process emphas1zed patrol's importance and reported that

.97 percent of cleared crimes will be cleared no matter what the inves-
t1gators do, as long as the obvious routine follow-up steps are taken....
the thrust of our analysis is that all the time spent by 1nvestigators on
difficult cases where the perpetrator is unknown results in only 2. 7 per-
cent of the clearances."***

In the face of this broad support for a negative evaluation of the
investigative function relative to patrol, proposals for change have
generally been confirmed to modest organ1zat1ona1 alterations: not the
types of revision and experiments that studies clearly appear to recommend
(e.g., large-scale reduction in the separate investigative role). This is
so even though the RAND study noted that various organizational reformations
of the investigative role seem to have had 1ittle effect on arrest or cilear-
ance rates.**** (ase screening and enrichment, the best recommendation to
come from the research appears not to have been seriously evaluated since

its implementation in some agencies. Team policing, another frequently

recommended reorganization approach, has been repetitively, yet inconclu- -
sively, researched (and too often has the original research design succumbed -

-to meddling by police management). Controlled experiments testing the

actual impact of reduced spec1a11zed 1nvest1gat1on however, do not appear
to have been attempted. ,

The virtually complete Tack of‘imp]ementation of the findings of~a
wide body of relatively unchallenged and important research demonstrates
that police research is terribly constrained by the local, political and
tradition-bound environment in which the research takes place. The lack
of serious testing of findings and recommendations suggests that law en-
forcement practitioners have distrusted the research findings and/or had

* David Datz, Mark Morris, Judith Tendler, and Alan Kalmanoff,
Report on the Criminal Investigation Division of the Oakland Police
Department (Oakland, California: Oakland Police Department, 1973),
pp. 6-12, 18-27, 36- 59

Bernard Greenberg, Carola V. E111ott Lois P. Kraft and H.
Steven Procter, Felony Investigation Decision Model - An Analys1s of
Investigative Elements of Information (Wash1ngton, D.C.: U.S. Govern-

ment Printing Office, 1975), p. xx.

*** peter W. Greenwood, Jan M. Chaiken, and Joan Petersilia, The

Criminal Investigation Process (Lex1ngton, Massachusetts D.Cf"ﬁéath
and Company, 1977), p. 227. , s :

,Greenwood, Chaiken and Petersilia, p. 227.
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. arrest; w1th the except1on of auto theft, c]earances by arrest were
;genera11y made within e1ght hours.

Due to the nature of the crimes studied and the policies and pro-
cedures by which cases were solved in the Oakland Police Department,

a case decision model could be derived for robbery only, rather than
for all four felony categories. A three-month sample of cases was

- used to derive the essential elements of information for successful
clearance of robbery cases. Following are the elements identified as
important to case solution and their corresponding weightings:

suspect named (10); suspect known (10); suspect previously seen (10),
evidence technician used (10); places suspect frequented named (10);
‘physical evidence -- 2ach item matched (6.1); vehicle registration:

query information available (1.5), vehicle stolen (3:0), useful infor-
mation returned (4.5), vehicle registered to suspect (6.0); offender
movement description: on foot (0), vehicle -- not car (0.6), car (1.2),
car color given (1.8), car description given (2.4), car license given
(3.0); weapon used (1.6). If the sum of the elements was Tess than 10,
the case was to be suspended; if the sum of the elements was 10 or more,
a follow-up investigation was to be initiated. This case decision model
correctly identified the cases in the sample as cleared or uncleared
with 90 percent accuracy. The authors noted that the decision model
contained information developed from-preliminary case enrichment pro-
cedures performed by the investigative division's Crime Analysis Section;
thus, this decision model was best used after basic investigative pro- -
cedures had been pursued. The authors also noted that only a small .
number of investigative elements of information.proved useful in crime
solution; such elements as physical description were rejected as non-
essential elements of information. The authors stressed that the case
decision model was pertinent only to the Oakland Police Department as
its investigative policies and procedures existed at the time of the
study. The application of a case decision model was expected to be
most accurate in a police department with case clearance policies con-
sistent with the evidence leading to suspect identification, arrest. and
prosecut1on :

The authorSLalso examined police departments' increasing reliance on
computerized offender identification systems. They concluded "...that
collection of unlimited numbers of information elements for com-

puter processing is not a panacea for crime solution." The usefulness
of computer systems is dependent on massive data collection which the
authors suggested would be time-consuming, expensive and possibly
counter-productive. In addition, they felt that a victim would be un-
able to respond to a lengthy 1ist of questions, and that such a Tist
would interfere with a patrol officer's duties. The conclusion that
only a small number of variables were essential to case solution .
suggested that much of the data collected would be of Tittle use. There-
fore, the authors recommended that agencies with computer facilities"
re-evaluate policies that placed a large paperwork burden on patrol
officers. Identifying a general agreement in descriptors as a pre-
requisite'for’the best use of computer techrniology, the report noted
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“I  INTRODUCTION

While our priméry purpoée‘is to review empirical feéeafch]M
related‘to‘police fie]d serViées, ft,is’an jnescapab]e fact that
much of what occurs in the fier‘is guided and constkainedbe various
‘techno1ogica1 capabi]ities Particularly for the patro] funct1on,‘ -
one sees that the very essence of patro]11ng has been affected |
throughout the years by certain technological wnnovatwons which had‘
been crzated initially for application e]sewhere,_but eventually became
standard tools for police patrol pract1ce Pr1or to 1960 the two most
noteworthy techno]og1ca1 1nnovat1ons were the po11ce car-~replac1ng to
a large extent foot patrolmen and horse-mounted patrolmen--and the two- |
way radio. B ’

Since 1960 we have seen ahyéver—increasfhg number of technol-
ogiesgybrought about in large part by the advances in semi—conductor =
&manufééturing, thereby leading to fast and inexpensive computational
capabi1%t1es. Those‘organizations which generate and process ihfor-
‘mation and use that information in their operations have been and are
being markedly affected by this computer revo]utlon Po11ce deoartments,
though s1ow to adopt the computer for other than standard funct1ons, are

now being strongly affected by the recent advances in the state of the

art of compq}er technology.

3=l



New techno]og1es are 1mportant and relevant to po]1ce f1e1d serv1ces

research for two fundamental reasons Innovatton and Instrumentatton

‘By tnnovatton we mean that the presence ofathe techno]ogy fac111tates

new operat1ng procedures that were 1nfeas1b1e pr1or to the ex1stence

of the techno1ogy. For instance, few wou]d argue that fundamental‘
operational practices of‘patroT wereanot drastica11y aitered asta con-
sequence of the radio- d1spatched patro] car. Te‘the extent that new
technologies arr1v1ng in the 1980's and 1990's will alter and affect
police field services operat1ons, then those techno]og1es become very

reléevant in police field serv1ces rese frn We believe that the

most 1mportant techno]ogy to affect po11ce f1e1d services procedures

| during the next ten to twenty years will be the 1nformat1on processing

and communication techno]og1es We fee] that they are so fundamental

»ta t2 essence of patrol operat1ons today and w111 become even

more so tomorrow that a spec1a1 section of our f1na1 report sha]] be :
?‘1:\)

devoted to these techno]ogies as they current]y exist and as they may be

projected. Of course, our emphasis is on the~reTevance of these

Vteehno1ogies and their expected impact on police field services research.

By instrumentation we mean the mechanisms utilized t¢ collect

data in empirical field services research. This is the standard use of

the term instrumentation that one often finds in the 1iteratUreven

experimental and quasi-experimental design. = Examples of new instru-

mentation capabilities include accurate measurement of various components of

response time, made possible by Computer Assisted D1spatch (CAD) systems,

and accurate pos1t1ona1 mon1tor1ng of police patrol cars in the field, made

possible by Automatic Vehicle Location (AVL) systems. By providing new

instrumentation capabilities for police field services researchers, these
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‘advance could thereby result in innovation as discussed above.

A second example is from the area of police resource a1location,

~in which, during the 1970's, several important scientific

computer programs were written.and disseminated to assist police

patrol commanders to allocate in a more systematic and scientific

manner their field services resources; examples include the PCAM

and Hypercube’programs. Thus, we see that softwaré‘technoiogies

- can affect not only minute-to-minute operations, but alSo longer-

range planning operatiohé. ‘

Due to the fUndamenta1~ro]e’thatbhardwake'and software tech-
nologies play in poTice field services, this section of our final
report is focuSed'on‘thoseftwd kinds of teéhhoiogies." In Section'II?
we first describe the major hardware technologies which are affecting

police field services operations and police field services research.

They are: Computer-Aided Dispatch (CAD) systems, Automatic Vehicle

Location (AVL) systems,'Nine—One—One'(911) emergency~te1ephone systems,
and Mobile Digital Communication (MDC) systems. Following a description
of the various technologiés, we discuss their potential for use in

police field services research, focusing both on innovation and instru-

mentation. In Section III of this part of the %inai report we discuss

various software technologies, in,particu]af patrol resource allocation
software;technOTOQies. This section‘willdinc1ude a brief reView of thé
PCAM and Hypercube Models and an oyera11 discussion of patrol allocation
research. But since our overa]];emphasis i§$on empirical rese;rch; it
is not our intention in the fo1]owing sections to exhaustively review the

Titerature, or to recreate its evolution on an hypothesis-based approach,
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technologies are playing a role analogous to that of new measurement
devices in a bfo]ogist's or physicist's Taboratory. In particular,
there have been some especially difficult research questfdns‘that;
~ have remained largely unanswered due to the ]dck of appropriate
instrumentation that would facilitate accurate recording of dafa.‘
One may hope that using some of the new téchnb]ogies to collect
heretofore unavailable data, one may begin to answer some of the more
- difficult and i11usi9e research questions.

In considerﬁng technologies, one should not 1imit one's attention
to hardware technology (e.g., computers, radios; automatic car locafor
systems). But soéca11ed software techndTogies are also now quité\important
for affecting police field services and police field servicés‘reseérch.
By software techho]ogies we mean varioﬁs autométéd or semi-éutomated
procedures for co]Tecting, processihg, and analyzing data. For instance,
many, if not most, police departments have now automated most of their
file look-up pkécedures, say for wanted persons or stolen automobiles.
But the software technologies extend way'beydnd simple fi]e’maintenance
functions. The potentially most far-reaching software technologies
build on scientific programming to provide procedures or "a]gorithms"
to do things that have not been done before. An example would be an
hinte]ligentQ CAD system in which an algorithm predicts for a‘particu1ar'
type of call the anticipated delay until arrival of a police vehicle;
then;thé police telephone comp1aint clerk could ainse the caller of
the likely delay, thereby reducﬁng to practice a research recommendation

of several recent police field services studies. Such an algorithmic



anaTogous to that used in our patrol section. Rather, our focus

is on the evolution of hardware and softwakehtéchno1ogies;which

o are turrent]y affetting'poliCe fie]d seryﬁces and how thét contin-
ued evolution may affect--and perhaps‘sthTd}affecte—poTice ffe?d

services research.

g
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II. HARDWARE TECHNOLOGIES: IMPROVING THE POLICE DISPATCHING PROCESS

Qur focus in this‘section is bn four hardwafe technologies which
fundamentally affect the manner in which information is coi]ecte% from
callers requesting po]ice assistance and how that information is processed
and handled, eventually leading to the dispatch of one or more police

“vehicles. it is vité] to recall that the dispatcher is the primal
decision-maker for patrol units in the field, i.e., it is the dispatcher
who decides which car or cars go to which calls for service. And since
calls for service quite typica]]y c0nsume’50 percent or>more of a patrol
unit‘é time, it is the dispatcher who decides what patrol cars do for that
extent of time; |

As mentioned above, in the following section we will discuss computer-
aided dispatch syétems, automatic vehic]e’monitoring systems, 911 emergency
telephone systems, and mobile digital communications systems. For each
technology, we will first'deséribe the technology, brief1y review the
history of the development of the technology, then provide é‘thumb—nail
sketch of the use of that current_techno1ogy.* Then for each'techno1ogy,
we discuss its potential fe]evancé‘for police field service reséarch

‘with a section on innovation and then one on instrumentation.

*In regard to those technologies that relate to police communications,
command, and control we refer the interested reader to the more compre-
“hensive PSE Final Reports, K.W. Colton, M.l.. Brandeau, J.M. Tien, “A
National Assessment of Police Command, Control, and Communications
Systems," Final Report, August, 1981. ‘
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2.1 COMPUTER-AIDED DISPATCH (CAD)

‘DESCRIPTION

CAD iS an app]ication of eomputer hardwafe and softWare‘to‘the
police d1spatch1ng process. Its purpdsevfs to provtde faster and more
reliable proces§1ng, provide more 1nformat1on on a timely bas1s that is
app11cab1e during the d1spatch1ng process, automat1ca11y process incident
reports, and provide formatted data that is useful to the patrol off1cer,
patrol supervisors and police management

Typ1ca11y, the system provides a keyboard and display for eaéh
complaint c]erk/evaluator and a keyboard and two displays for each
| dispatcher. When a citizen places a call to the police department to
report a criminal incident‘a»compiaint c]erk/evaluator receives the‘ca11;
and‘wi1] request the address (or location) of the incident, type of
incident, caller's name and'te]ephone ndmber ahd any'descrfptive’mESsage
(e.g., "There is a three-car accident and there appear to te injuries").
~ For systems‘having geographic files (CQmputeE listing of all known
addresses in the jufiSdictton)Q the computer will (or will not)‘va11date‘the
~address given, usUa]]y before the te1ephonevba]1 is completed. If not
va]idated,vthe citizen can be asked again for‘the,address (incTuding
street spelling). Aftek entertng the data, the complaint c]erk/eva]uatok
depresses a’function key to tkansfer the data to the ¢omputer file
(uéda]ly‘a'diSk file). The computer then adds additiona] tnformatioh

including incident number, date, time, terminal, operator ID, the patrol
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farea of‘the incident, and a list ofbsevera1 preferred cars for dis--
patching.' The computer then notifies the appropriate dispatcher that
a new inéident is ih queue awaiting his/her actién.

| If the dispatcher has‘the;normal two disp1ays, one is formatted

. for the incident information, containing, the data taken by the com-
p1ainf clerk/evaluator plus the computer-aided information; and the
other contains stétus information supplied by the computer, usually
consisting of a list of all patrol cars in the diépétcher's areg and’
their status (available for ca]T, sérvicing a ca11;.6r dtherwfse‘ndt
available for call) and a list of one-1ine incident summaries showihg‘
thoéé not assigned and those still active. The dispétthek kéyboard is
used for entering data into the incident format shchyés the car (or |
cars) dispatched, the time of dispatch, arrival at scene, ahd, agéin,
when the cars are available for calls. The incident disp]ay/keybbard
may also be uSed to acquire information (e.g., license plate ofvstOIen
cars) through computer-to4computer,interface with 10¢a1,’state, or
federal computer files. It is considered good‘praCtice to proVide rémote
incident display terminals (e.g., at district stations and,managément

. offices). Bemdte terminals shou]d be able to sé]ect aknumber of differ-
ent formatted displays such as a ]iSting’of one-line incident summarieé
for the past hour, shift, or day for a particu]ar district, precinct or
beat, or a Tist of calls for service by patrol officers, or the number
of calls sérvi@ed and the average time for servicing a call for each
officer in a district, etc. A printer should be available fo‘make‘per-

manent records of desired formats.
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HISTORY OF DEVELOPMENT

The early CAD'concépts’appear to have been initiated by thé
President's Crime Commission as reported'in "Séience and Technologyg"
(1967). Their task was to generate an awareness of technologies developed
in the post-war period which mightvbe épp]icab]é to Taw enfbrCemeht»‘ |
agéncies and contribute to feducing crime through deterrence
and increa§éd apprehenéion of criminals. The task‘force's analysis
‘"..;suggésted tﬁat the best allocation of resources would be in auto-
mating the communications centers operations by such meahé'as‘using,‘:
Computers to pefform some of the dispatching Functions,...f |

Shortly thereafter, the Dallas qufce Department initiated a program.
to develop such a system conceived as a Simp]e dispatching assistance
~tool. The degjgn was done in-house with some cohsu1tant suppbrt- ‘System
testing began in 19@9, and>the system became operational in 1970. |
It has been under continuous design change to improve performance
and capabilities, so today the system is the heart,of a technologically
updated communication center which is believed to be one of thé best
in the country. | | | | |

In 1971, thé LEAA funded a program to develop a computer—assisted
dispatch capability for the bo]ice department in Charlotte, North Carolina.
This design was developed jointly by'police départment:personnel and
the Systems DeveTOpmeht Cokporation. ’It became operational in‘1974 but
'requiFed another year of 'debugging, trainiﬁg; ahd:confidence building;
among thé operators before it was acceptab1e.i‘Since that time, the model

has been used in a number of other cities, some successful and others not.
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During the 1970‘5, private industry became interested_in the
potentia] value of such,Systeme,‘and,perhaps as many as ten companiesh
initiated programs to develop and market CADs. ~ Such high order of
industry interest developed compet1t10n with h1gh exposure, start1ng
a trend of system acceptance by pub11c safety agenc1es

USAGE

0perat10na1 systems became a s1gn1f1cant factor by 1975, accord1ng

‘to a mid-1975 study by the Jet Propulsion Laboratory (Sohn, 1975); shOW1ng
10% of_135 police departments in jurisdictions overVIOO,OOO w1th CAD.

Later studies'by Public‘Systems Evaluation (PSE; Colton, 1981) éhowed 50%

of cities over 250 OOO‘having CAD 1n'1979 20% f medium-sizedycities (ld0,000
to 250,000) and 1ess than 1% of c1t1es under 100,000. ApproximateTy 70 |
CAD systems were in operation in 1979.

INNOVATION (RESEARCH IMPACT)

To date, CAD systems have hodtlimited innovative effects on
police operations. Most initial insta]?ations of CAD systems were
designed to computeriie,manuéT orocedures Whioh‘had‘remained eesent1a11y
unchanged sfnce the 1930'5. In fact, critios Of‘SUCh Unimagihative
computerization of manual techhiques have labeled many 1nitia1‘CAD
installations as "expensive, electronic conveyor belts." The ihnovative}
effect of CADs up to this time most often‘has‘been Timited to rapid
and systematic call processing and dispatching ~That is, most CADs have ‘
fac111tated doing things as they have been ‘done for the past severa]
decades, but perhaps doing them more eff1c1ent1y ano~effect1ve1y. This
usage does not really qualify as “innovation," as we have defined the

term as relevant for police field services research.
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The future may,ho1d an entire1ngifferent story for‘CAD, however.

~ CAD systems have at their core‘amodennddigitalycompoter whose on-line

a oomputationaT oapabi1ity potentially proVides enormoos‘decision-making_

~ assistance to,telephone complaint c]erks;‘dfspatchers,'and even'radio-
dispatched patr01 Officers.~ Thus, once designersvand oonsumershof‘CAD systemsk
realize that the computer can be used for other‘ thanffi1e‘hand1ings

and straightforward infOrmation transferra] of functions, and in

Q-

particular can be programmed with soph1st1cated sc1ent1f1c a]gor1thms,,

we then may see the era of "1nte111gent" CAD systems x/SUCh systcms WOu1d
bring with them a strong 1nnovat1ve component re]evant to po]lce field
services research As we have a]ready mentloned 1n the 1ntroduct1on to
th1s ent1re section, an 1nte111gent CAD system cou]d be programmed w1th an
algorithm wh1ch would estlmate the response delay for a particular ca]] B
from a particular 1ocation.; The Kansas City ResponserTime~Studies,

PSE's Wilmington studies,‘and PSE's study in Worcester, MA have

indicated that oitizen satisfaction'with police reSponse’time depends

more on expectation than on magnitude of the‘response‘delay. If citi;ens
are a]erted to’a deTay of, say, twenty (20) minutes, forty (40) minutes,
~or-even an,hoor, these studies have shown that citizen satisfaotion:is not
impeded by these'de1ays (unless, of course 'the de]ays‘occur forkurgent‘ |
or very high pr1or1ty calls). Such delay adv1sory a]gor1thms cou]d be
programmed 1nto CAD systems current1y, thereby implementing a flrst step
toward an 1nte]11gent CAD system ‘ However, PSE is aware of on]y one
implemented system——the NC4 system in Newark, NJd--which is programmed

with such a delay‘advisory aTgorithm and that systemfs capabilities are

not used to maximum‘potentia].
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| A fully inteT1igent CAD system COUJd provide a general realetime _

structure for a comprehensive po]ice;Management of Demand (MOD) system.

By MOD we mean correct prioritization‘ofra‘ca11,_determination whether

to handle the call over the phone or send one or more response units;; ;

and if to send response units, whether to send them 1mmed1ate1y or to -

~enter the call in queue to be handTed at some 1ater time. MOD m1ght also

mean scheduling the call response, for instance on thedfo11ow1ng day.
‘Implementation-ofda truly comprehensive MOD system cou]d;resdlf‘in«reducing‘

the v01ume’of peak-period demands by feschedulingSome‘responses to off-

peak periods- having a gneater fnattion of ca11s handled by the'unit

ass1gned to the beat, by de11berate1y deTay1ng the ca11 so that the beat

unit can respond, 1ncreased satisfaction by citizens because of awareness

of anticipated response delays; reduced total in- f1e1d work]oad due to

hand11ng a very large fraction of calls on the phone; more rapid response

td high-priority calls due to a higher probabi]ity of avai]abi]ity of carsin
when they are needed; and more ménagement-type information‘prqduced'by the
system in order to~better deploy.scarce system resources. 'ImplementatiOn ,

of an intelligent CAD system could drastically change a police department’s

~ assigned role to the dispatching function, eesentially dpgnading‘it,to one
that\recognizes that dispatching\is'the careful and systEmétic assignmentk

over time and space of scarce and valuable police keéources. Utilization of the
on-Tine computational capabilities of computers should enable sdch'a change." -
Police dispatching’wou1d‘then resemb1e }ess‘tne~dispatching of taXi,cabs

or pizza trucks and resemble more a complex on-line resource management

~ system not unlike What one sees in air traffic control systems.e Such
Minndvation; if it occurs during tne 1980's, would certain]y be relevant to
ﬁpo1ice field serviceé research. | |
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~INSTRUMENTATION (AESEARCH IMPACT)

| The most obvious 1nstrumentat1on 1mpact of CAD systems is in the
‘ accurate record1ng and t1me]y ana1ys1s of police response t1me data As
‘any reader of this report should know by now, there are many d1fferent
components of po]1ce response time: time from,1nc1dent occurrence |
to 1nC1dentlreport1ng‘to police; time from attempted'repOrting until initial
. contact with police; telephone conversation time; internal po]ice‘tnfor- |
mationkproceSSing'time;vqueueing de]ay in the dispatcher's queUe; and
| trave1 time de]ay,unti1 the'reSponding'yehicTe arrives at thesscene. wtth
the exception of the initial delaye-the reporting delay--each of these |
responSe‘time components can be more accurately obtained frOm a’CAD system‘_
| than from a manual system ‘Most manual systems relled on a d1spatch
ticket on which various time e]ements were recorded e1ther by hand or by
‘electron1c clock stamp The usua] times were the time that a call was

received, the time that a patrol car was dispatched, and the time* that the

patrol car arr1ved at the scene. But even these times were~amb1goous 1n,thatf
| the‘time‘a call was received was most often recorded after the,termination
of the telephone conversation with a caller; this could be”minutes,fin faCt,tp"
after the actual call was inttiatede -In such systems response time
1naccuracies were inherent: the clock time‘Was sometimes‘not recorded~on
or stamped in a uniform or cons1stent manner relative to the actual t1me of
occurrence, many clocks in various pos1t1ons were not always set to the |
ysame t1me, and a not1f1cat1on by vo1ce,rad1o from the patro] officer upon}
arrival of the scene,cou]d‘be'de]ayed or even omitted due‘to yoice |

v cOngestton on the radio channels or due to“officer,indifference;”To |

make matters worse for researchers the dispatch tickets typiCa11y,
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would be picked up daily and then entered into a lengthy pro-

cess of keypunching and computer analysis, whose entire duration

might Tast weeks or months. On the other hand, such problems are not
Tikely in a CAD system: the time the telephone is answered by the
complaint clerk/evaluator is adtomatica]]y recorded from an internal
master clock when the phone is answered; the time a car is dispatched is
automatically recorded when the dispatcher keys in a car number; but the
time of arrival at the scene of the incident could be subject to the same

delay, error, or omission as in a manual system if voice radio was used.

However, CAD systems can now be equipped with an interactive mobile-to-base
digital code system, which permits the officer to transmit-a short duration
code ("Arrived at the scene") that the computer responds to directly and
with Tittle or no delay and without operator interface. Also, response
time results in other reports are available on demand--after each tour of
duty, each day, or whenever decided. For researchers this allows

more timely response time information than for manual systems.

The Tack of accurate response time data has impeded numerous
studies in the police field services area. The researchers who con-
ducted the Kansas City Preventive Patrol Experiment (KCPPE) reported
that their omission of response time data from the communications
center was due to accurate data not being available from that center.
Another researcher from the 1960's, under contract to the President's
Commission on Law Enforcement and Administration of Justice, collected
extensive response time data from the City of Boston. These data,
recorded as usual on dispatch tickets, were flown out of town and
analyzed on a distant computer system. One of the conclusions of the

analysis was that the communications center delay between receipt
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of a call of a robbery in progress and the dispatch of a responding

patrol car to that robbery in progress was in the order of seven minutes;
however, it turned out that the seven minute delay which was the computed
average from several different dispatch tickets bore no resemblance to the
reality of police response to a robbery in progress. A robbery in progress,
in fact, in Boston at that time, would necessitate switching the caller di-
rectly over from the complaint clerk/evaluator to a dispatcher who would
dispatch a car to the scene while simultaneously talking to the caller. The
complaint clerk/evaluator would have already time-stamped a card for time of
arrival of the call, but in the ensuing confusion and high priority response
within the communications center, the dispatch card was the ‘last thing that
anyone considered. Thus, after the confusion was over and preliminary re-
ports from the scene were available, someone in the communications center at
that time would then ask where the dispatch card was, and at that time place
the next time stamp on it, which had nothing to do with the time of the dis-
patch of a car to the scene. C]ear]&vthis data-recording mechanism was grossly |
inaccurate and led the researcher in question to equally inaccurate conclusions.
Again we see the instrumentation benefits of the CAD system for recording
response time data.

Other instrumentation capabilities of a CAD system involve the possibility
of a call-oriented data handling system, in which a researcher could trace the
progress of a call all the way from the initial contact to the police to final
disposition. The instrumentation capabilities would also involve the analysis
of a comprehensive management of demand system, which if installed, could be
the subject for one or more future police fjeld services researchers. Since
all of the management of demand decisions would be made via the computer,
the computer then would have available a complete trace of these decisions

over time, thereby facilitating the research analysis.
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2.2 AUTOMATIC VEHICLE LOCATION (AVL)

DESCRIPTION

An AVL system displays vehicle location estimates on a real-time
basis, usually superimposed on a street map of a city using a Cathode-Ray
Tube (CTR). The system must have location accuracy and sufficient frequency
of updating to be of value to the user. The system may also process the
status af the vehicle in addition to its location, in which case it 1is
known as Automatic Vehicle Monitoring (AVM). |

Fér police application, AVL's objectives were initially conceived

as (1) reducing response time by providing location information to the

dispatcher to enable "closest-car dispatching," and (2) increasing officer

safety so that, in times of emergency, the officer can activate an emer-
gency button which alerts the dispatcher visually and audibly and shows the
officer's location, permitting the rapid dispatch of other police vehicles.

More recent objectives include new deployment strategies where the dis-

patcher's knowledge of vehicle location makes it possible to direct the
dispatch of vehicles more effectively and efficiently than the traditional
all-points bulletin (APB) for in-process events such as robberies, pur-

suits, etc,; improved supervision of the patrol force because the officers

know their location can be monitored, resulting in better behavior; and

new management reports which can show miles driven per car, per shift and
other relevant data [G. Larson, 1976 and G. Larson and J. Simon, 1978].

A number of location technologies have been developed and/or are in
use, of which three types have been implemented for police application. A

signpast/proximity type has low-power coded radio transmitters located at

intersections throughout the jurisdiction; vehicle location is determined

when the vehicle passes or comes within proximity of the signpost; the
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vehicle picks up the coded signal on its radio receiver and periodically
transmits these codes to headquarters for display. Accuracy as well as
cost increases with the density of. signposts. A second system is the

dead-reckoning type which uses instruments within the vehicle (odometer

for distance, and magnetic compass for direction) to determine location;
incrementa] distance and direction of travel are periodically transmitted
to headquarters, processed by the computer and added to the previously
known position for display. Errors, however, can accumulate to cause the
vehicle to become "lost". To make accuracy acceptable, the computer is
programmed to keep the vehicle on the mapped streets, to correct distance
errors when a corner is turned and, by means of a few automatic signposts
that are strategically located in the area served, relocate the vehicle
(that has accumulated error) as it passes the signpost. Tests on such a
system have shown 90% of the accuracy measurements with essentially no
error, and 10% with 450 feet average error. The third system in use is

a pulse-trilateration type which uses the propogation properties of

radio waves as the means for locating a vehicle; a synchronized trans-
mitter in each vehicle sequentially transmits a short pulse of energy
that is picked up by three or more satellite receivers strategically
located throughout the area; the difference in reception time between
the three (or more) receivers is used by the computer to locate each
car. System tests show that 95% of the vehicles have location errors
of 300 feet or less.

HISTORY QOF DEVELOPMENT

The need to know one's location is an ancient requirement which is
best illustrated by ships at sea that used the sun and the North Star as

reference. After the discovery of radio, it was soon learned that radio
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waves had propogation and direction characteristics that could be useful
as navigation aids. This led to the development of Loran A (in the 1930's)
and the longer range and more accurate Loran C (in the 1940's) which to
this day is the principal means of navigation for transatlantic ships and
aircraft. An even longer-range Omega system, having worldwide coverage;
was developed and implemented in the 1§60's and 1970's.

Within the past ten to fifteen years other applications began to emerge.
The President's Crime Commission report "Science & Technology," 1967,
recommended the development of automatic car locators (along with automating
the communication center with CAD). They recognized that AVL would make possible

closest-car dispatching which in turn would reduce response time, result in

increased apprehension rate, and deter crime. The Department of Transportation
(DOT) has long recognized the need for AVL* for improved schedule adherence on
established routes and for control and improved scheduling on random routes.

In 1975, DOT conducted a competitive field test in Philadelphia involving

four different AVL systems and in 1977-78, another test in Philadelphia,

again involving four AVL systems, to determine thg winner of a Los Angeles
contract covering a schedule adherence system and.a random route control
system--which system is now being implemented. Perhaps the biggest under-
taking is by the US Army to develop a Position Location Reporting System

(PLRS) for accurate location, under tactical conditions, of all their vehicles,
including boats and aircraft and even key personnel. The type of system is
pulse-multilateration (similar to pulse-trilateration but using four or more
satellite receivers) using transmissions that are cryptographically secure.

Development was initiated in 1976.

*The Chicago Transit Authority implemented a crude vehicle monitoring system
in 1935, and replaced it with a more sophisticated system in 1971-72.
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The impact of such widespread government interest, as indicated abave,
was the development of a large number of AVL and AVM systems by ten or

more private companies, using mostly private funding. The obvious moti-

vation for these firms was the acquisition of AVL/AVM system contracts--funded
by the government. To date, the return on their investment has been small.
USAGE

At the close of the 1970's only three cities were equipped with AVL
systems--each employing a different technology. Huntington Beach, California
has a signpost/proximity system implemented by Hoffman Electronics (now Gould)
in 1976. It has seen only limited use because of tecHnica] problems, caused
in part by improper interface with their CAD system. Also, because of the
small size of Huntington Beach, the dispatchers feel they know where the
patrol cars are and AVL does not materially improve the dispatching process.

St. Louis, Missouri is the only large metropolitan area with a fully
implemented AVL/AVM system. The system, a computer-aséisted, dead-reckoning
type (from Boeing, Wichita division) was implemented first in one district
(1974) and then city-wide (1977). This system, too, encountered technical
problems causing poor reliability that resulted in lack of confidence by the
dispatchers and officers. Operationally, the vehicles in the system became
"1dst" too frequently, requiring excessive reinitializations and added
workload for the dispatchers and officers. Another important factor was the

system's failure to meet the two most important objectives: reduced response

time and improved officer safety. Evaluation studies [G. Larson, J. Simon,

1978] showed no significant change in average response time and the effectiveness
of the emergency feature was impaired by the technical problems. The Boeing
Company has diligently pursued correcting the technical problems and improving

the system. In 1979, approximately 15 automatic signposts were added in one of
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nine districts; when a vehicle passes & signpost, its location is auto-
matically corrected (if it was in error). In 1980 approximately 85 more
signposts were added city-wide. Performance, including accuracy and fre-
quency of lost cars, is now claimed to be satisfactory.

Dallas, Texas has a trilateration type AVL/AVM (installed by the
Hazeltine Corporation, 1978), implemented in one of five districts and
fully integratéd with their CAD system (giving visual indication to the
dispatcher of the normally preferred 4 or 5 available cars plus the cars
closest to the incident). This system appeared to work well, almost from
the moment it was activéted-~but then it, too, developed a technical

problem (oscillator drift) that reduced its effectiveness.

INNOVATION (RESEARCH IMPACT)

AVL systems have the potential of providing a multitude of innovations,
most of which probably are beyond our imaginations at this time. They -
could markedly alter the ways in which high-speed chases are undertaken
and areas are searched following major cr%mes. They could féci]itate the
implementation of truly fluid directed patrol, with the patrol supervisors
watching and monitoring the locations and status of the patrol units under
their jurisdictions. Even general supervision of the patrol force could
be significantly affected, since AVL, for the first time, provides positioq
and status information to patrol‘supervisors, where previously a spatially
distributed patrol force represented a very large labor force essentially
unobserved by supervisory personnel. Because the three police departments
that currently have AVL installations--St. Louis, MO; Dallas, TX; and
Huntington Beach, CA--have experienced technical and other problems with

their AVL systems, implementation of substantial innovations made possible
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by AVL remain in the future. The one exception is in the St. Louis Police
Department where accurate AVL in one district facilitated deployment ofyan
open-beat patrol concept for over a one-year period. As will be discussed
below, it has also facilitated a novel set of trial police patrol exper-
iments. But widespread implementation of AVL in police departments probably
awaits another breakthrough in technology which would reduce AVL costs

and simultaneously increase accuracy and reliability, thereby making it
attractive to the majority of police departments.

INSTRUMENTATION (RESEARCH IMPACT)

0f all technologies, AVL probably érovides the most revolutionary
instrumentation capabilities for police field services researchers.
Prior to AVL, no study of police patrol forces included a monitoring
of patrol location and status. This particularly impeded those studies
which attempted to vary the levels of patrol presence in various locations
and times of day. Thus, in the Kansas City Preventive Patrol experiment,
for instance, the researchers were never quite sure about the Tevel of

patrol activity in each of the three designated experimental zones:

control, proactive, and reactive (Larson, 1975). Substantial evidence from

such reports (e;g,, frequency of patrol initiated activities) indicated that
patrol visibility in the depleted zones (i.e., the reactive beats) was

much greater than that designed by the experimenters. However, with an AVL

system any violation of experimental conditions could be quickly determined

and corrective steps taken. In that way the integrity of experimental con-

ditions would be maintained.
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Currently PSE is conducting a set of trial runs in the St. Louis
Metropolitan Police Department using their AVL system to validate the
concept of AVL as an experimental monitoring tool. In many ways AVL
could provide the urban researcher with the same capabilities, although
on a much different scale, as the microscope provides for the laboratory
biologist. Instead of looking at mutant versus normal cells, the urban
researcher would Took at data on crimes and police patrol cars.

.In addition to monitoring the integrity of deliberate manipulations of
patrol deployments, AVL also has the potential for facilitating various
unobtrusive experiments in police field services. An example would be the study
of the statistical relationship between'the location and time of a crime and the
locations of the nearest.po1ice.cars. Any statistical dependence could be
detected with a carefully arranged study of crime locations and simultaneous
recording of nearby police car locations, and then by pgrforming appropriate
statistical tests on the resulting data.

As indicated, however, AVL is not widely implemented in United States
police departments. Thus, the instrumentation potential of AVL will be limited
to the capabilities of currently implemented syétems until and unless new AVL
technologies become available that other police departments find desirable
to purchase and install. Until that time, there was less than a handful of
police departments whose AVL systems provide at least a Timited version

of the potential instrumentation capabilities of AVL for police field services

research.
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2.3 NINE-ONE-ONE, EMERGENCY TELEPHONE NUMBER (911)

DESCRIPTION

911 is intended as a nation-wide emergency telephone number for
citizens to access Public Safety Agencies (PSE). This one telephone number
serves police, fire, and medical emergencies, and its principal purpose is
to reduce the time required to report an emergency* to a PSA. A three-digit
number is easy to remember; the call is automatically routed to the proper
Public Safety Answering Point (PSAP); and the call can be dialed from pay-
phones without coins. It is likely that the PSAP will be located in the police
department, where all calls including fire and medical emergencies may be
processed with complainant information into a CAD system, or the PSAP
may transfer f%re and medical calls to their respective agencies.

Many jurisdictions that have implemented 911 have simultaneously added
other technical advances to further reduce delays in the response system:
an Automatic Call Distributor (ACD) for complaint c1erk/eva1uators that
sequeﬁtia]]y advances successive incoming calls to thé next operatar and
where the call is frequently answered before the caller hears the first
ring; and an automatic signal to Visua]]y and audibly alert supervisors that
incoming calls are in queue for more than 5 or 10 seconds.

An advanced 911 system can have additional features. Jurisdictional

Selective Rounting (JSR) routes all calls originating within a jurisdiction

to the PSAP representing that jurisdiction. With a memory of all telephone
numbers in the jurisdiction, this feature uses a telephone computer to route
the calls. In conventional systems a central office (CO) routes calls, and

CO0's may cover more than one jurisdiction, causing calls to be routed to the

* Emergency reporting time can be a substantial part of the total response
time. See Marvin L. Van Kirk, "Response Time Analysis," Kansas City,
Missouri Police Department, 1977.
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wrong PSAP. Automatic Number Identification (ANI) displays the telephone

number of the incoming caller on the complaint clerk/evaluator's handset from
the telephone computer used in selective routing. This feature identifies
the caller, permits caliback if necessary, and speeds the processing time.
Automatic Location Identification (ALI) displays the address where the
telephone is located (not necessarily the incident address); its information
is derijved from another computer containing a geographic address file, having
the function of an inverse directory.
HISTORY

911 is a concept which involves telephone companies and requires par-
ticipation by their personnel to make such a system possible. In 1968, the
American Telephone and Telegraph Company (ATT) announded that 911 had been
reserved as the all-purpose emergency number in the U.S. During the fo11owihg
ten years approximately 800 jurisdictions implemented it (representing about
25% of the population). Acceptance by many larger cities was slow, perhaps
because of the need for Jurisdictional Selective Routing (JSR) to assure
correct routing of all calls to the proper PSAP. By 1978, two large areas,
Chicago, I11inois and Alemeda County, California had 1mp1emented systems with
“JSR and other advanced features.
USAGE

After the ATT announcement of the 911 concept in 1968, a large number
of smaller jurisdictions implemented systems, but many larger cities and
metropolitan areas appeared to be delaying the implementation decision. The
need and availability of JSR is one factor affecting the delay. Another Tess
obvious, technical reason is the requirement for at least one e1ectrdnic switching
center in the jurisdiction to make the advanced 911 economically feasible.

It is understood that center conversion to electronic switching is planned
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as a continuous, long-range program by the telephone companies, but a number
of years may be required before advanced features can be economically imple-
mented in all jurisdictions desiring them. Other reasons preventing more
rapid 911 expansion invo1Ve cost (particularly for the advanced system), the
reluctance of some PSA's to share the common 911 number.and PSAP (fire de-
partments in particular seem to prefer to answer their own emergency calls),
and political factors which give higher priority to other programs and con-

siderations.
_INNOVATION (RESEARCH IMPACT)

1

Standard 911 implementations provide only limited forms of
operational innovation. They provide more accurate data on the time delays
involved in answering 911 calls and the fraction of calls which are lost
due to impatience of the caller created by excessive delay in answering.

Those standard 911 systems with automatic call distributor systems also
facilitate the balancing of workloads among the various telephone

complaint clerk/operators.” Thus, there is certainly the potential for a

more systematic set of procedures for answering the .calls for service:

and for analyzing the performance of the operators in carrying out their duties.
However, these current uses for 911 do not really qualify as innovations as

they are discussed in this réport.

ANT and ALI 911 systems, however, could bring about significant innovation.
Certainly such systems would speed response to calls. They could also
significantly decrease the frequency ofvaTSe alarms, due to the threat of
'immédiate apprehension‘and prosecution of those causing the false alarms.

Linked to an inte]ligent'QAD system, ANI and/or ALI could provide the dis-
patcher and responding officérs'with information about the Tocation of the call,
perhaps related to police hazards that have occurred there in the past or

other special public safety conditions that may exist at the scene.
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INSTRUMENTATION (RESEARCH IMPACT)

Standard 911 implementations usually include call-counting devices
which allow accurate counts of callers who have experienced delays (say,
15 to 30 second delays), or who have hung up due to excessive delay. This
kind of instrumentation has not been available in most pre-911 systems.

ALI and, to some extent, ANI could provide the unique capability of
demographic analysis of callers for social science researchers of police
field services. Since addresses of callers would be known, it would be
possible to conduct an analysis of callers by such demographic variables
as income level, race, sex, educational level, and other demographic vari-
ables usually avajlable from census data. Such a capability would allow
researchers to ask questions whether certain segments of the population
-request a particular type of police service more than other parts do; it
would also allow researchers to determine whether callers from certain
demographic groups are more likely to be answered or more likely to be
screened out by the police in their response. One might anticipate some
research along these lines in the mid to late 1980's, once ANI and ALI be-
come more widely established. Of course, extremely careful attention would
have to be given to the privacy of callers, and any research results would
have to be averaged over broadly defined demographic groups and not indiv-
idual citizens.

2.4 MOBILE DIGITAL COMMUNICATIONS (MDC)

DESCRIPTION

MDC is a communication system between mobile (patrol car) and base
(dispatcher), usually using binary-coded signals and serving as a supple-
ment to voice communications. There are two types of systems in general

use: one that transmits "status only" messages using a small encoder terminal
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with a few buttons in the vehicle and a small digital light emitting
diode‘(LED) display at the dispatcher location to identify the vehicle

number and the message code sent; the other has a full alphanumeric capability
for transmitting and receiving written messages (as well as status codes)
where both mobile and base are equipped with terminals consisting of a
typewriter-type keyboard and an electronic type display such as a CRT or a
thin plasma screen, or sometimes a mechanical unit for hard copy. Both types
of MDC require vehicle identification by the dispatcher.- This is usually
accomplished by a short duration (one-quarter second) digital burst at the
outset of each mobile transmission; it also serves to identify each voice
communication. Usually, the MDC transmissions and receptions are on the

voice radia-channel with the speaker automatically muted for the digital signals.

Both the status and alphanumeric type systems save air time because of
digital transmission speed versus voice transmission speed and, in fact, the
digital transmissions can be sent at any time without waiting for a pause in the
dispatcher dialogue--using the separate mobile-to-base channel (which is less
" frequently busy). Thus, voice congestion is eased, and the mobile-to-base
communication is seldom delayed. Also, status signals ("arrived at scene,"
"available for call," etc.) can be tjed directly to CAD systems, inputting data
that the dispatcher would otherwise have to handle.

The alphanumeric digital terminal serves two primary purposes: first to
process regular dispatches instead of using voice, and second to make information
inquiries (e.g., license plate numbers of stolen cars) directly into the local,
state, and federal computer files. When used for dispatching, the formatted

incident data on the dispatcher CAD display can be transmitted instantly -by
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simply pressing a function button; it can be sent automatically to the selected
patrol car (or cars), using the ID capability for selective calling; and

the same message may be automatically sent to 4 or 5 other vehicles in the vicinity
for information and possible back-up purposes. Thus a new process for dispatching
is created: one that is more accurate (written in place of verbal), faster,
automatic, and involves only those patrol cars which are selected for dis-

patch or may have an interest to know (rather than all cars in the dispatch

area, as with voice). Additionally, the mobile terminals have buffer

memories for handling several dispatches (or other) messages which the patrol
officer can recall for display when desired.

HISTORY

Experiments using alphanumeric terminals have been in process for ten
or more years--generally with mixed to unsatisfactory results. The early
units were mechanical (producing hard copy), and were generally unreliable
requiring excessive maintenance. They also required too much space and
were difficult to operate, particularly when the vehicle is moving. The
newer units are all electronic, smaller, more reliable and are now being accepted
by tHe users.

USAGE

Alphanumeric MDC systems appear to be gaining acceptance faster than the
"status only" type. During the late 1970's, a total of 24 cities have par-
tially or fully implemented the alphanumeric type and by late 1979, an additional
5 cities had ordered systems; approximately two-thirds of these cities have CAD
systems, which may indicate an interactive application. Two cities have "status
only" units which are integral with their AVM systems. The trend, particularly

for the alphanumeric type, appears to be on the increase.
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INNOVATION (RESEARCH IMPACT)

Current MDC systems facilitate more rapid and accurate communication
between the dispatcher and the police patrol car. Logic suggests
that digitized communication would also greatly reduce the number of
transactions monitored by general citizens or would-be criminals. Due to
pre-coded status buttons, a useful by-product of MDC systems can also be the
reduction in the perceived service time of police patrol units because
the officer in the car no longer has to wait to gain access to a radio

channel in order to advise the dispatcher of his availability for subsequent

dispatch; rather he can just press the MDC button that advises his current
avai]abi]ity: It is conceivable that in the future considerably more
informatijon could be sent by MDC to responding officers, for example
special situations at the scene of which fhey should be alerted.

One might speculate tﬁat by the 1990's there might evolve MDC applications
in the police field services area that we hardly imagine today. Pafticu]ar]y
if the police car had its own microprocessor, MDC could be used for communi-

- cations from the police car to other computers either in the.police depgrt-
ment's central headquarters or in a district station house or computers sit-
uated elsewhere. The possibilities are far-reaching, but we will have to wait

to see what important applications will evolve.

INSTRUMENTATION (RESEARCH IMPACT)

MDC provides 1imited new instrumentation capabilities for police field

services researchers. Clearly, a researcher could have the full file of
digital radio communications between the dispatcher and the patrol car for
research purposes. Moreover, in any particular research project, it could

be possible to designaté one or more status codes in the police car as special
information codes for research purposes. An example might be a status code

to be depressed each time a police car passes a particular address.
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III  SOFTWARE TECHNOLOGIES: PATROL RESOURCE ALLOCATION

"Resource allocation" has always been an important concern to police
administrators. O.W. Wilson (1963) emphasized the need for effective resource
allocation strategies in his classic text. Given the impetus provided by the
President's Commission on Law Enforcement and Administration of Justice (1967),
there has been a considerable amount of patrol methodology development and im-
plementation in resource allocation during the past 14 years.

In terms of cost consequences alone, the need for effective resource
allocation methods is apparent. A round-the-clock, two-officer patrol unit
costs from $150,000 to $350,000 per year to operate. Patrol costs typically
consume 45 to 50 percent of a police department's budget, and salaries,
pensions and fringe benefits usually account for more than 90 percent of a
police department's total budget. Since the patrol force has prime respon-
sibi1ify for responding to calls for service, for deterring and preventing
crime, and providing general public safety services, effective allocation of
resources is necessary to achieve these goals within reasonable cost con-
straints. The ultimate goal of virtually all of the empirical research we
have have reviewed elsewhere in this report is the improved a]]ocatibn (by

numbers and tactics) of police field resources.
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3.1 WHERE WE ARE

During the past 14 years activities in patr01 resource allocation
can be roughly categorized as follows:
1. Methodology development;
2. Patrol deployment implementation experience;
3. Experimentation with patrol operating procedures.

We briefly discuss each of these in the following paragraphs.

METHODOLOGY DEVELOPMENT

INTRODUCTION

The state of police patrol resource allocation techniques through 1975
is best summarized in Rand's LEAA-funded study (Holliday, 1975). Related
useful overview material is contained in Matheﬁética's study funded by
NSF/RANN (Gass, 1974). However, as will be discussed later, considerable
additional work has occurred since 1975.

The formal, mathematically-based patrol allocation methodologies could
be categorized according to complexity of implementation:

A. Simple, "back-of-the-envelope" models (to provide
general guidance and improve intuition);

B. Compﬁter-based analytical descriptive models;
C. Computer-based analytical optimizing models;
- D. Computer-based simulations.
Examples of back-of-the-envelope models are found throﬁghout Larson's

book, Urban Police Patrol Analysis (Larson, 1972), and were used in a review

of the Kansas City Preventive Patrol Experiment (Kelling, 1974, Larson, 1975).

Such models predict, for instance, that police travel time varies inversely as
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the square root of the patrol density (i.e., patrol units per square
mile), or that the fraction of dispatches that are inter-beat approximately
equals the average fraction of time that a unit is unavailable for |
dispatch. While the results of these simple models are expressed as
formulas, a police planner can obtain considerable insight from the
models without being able to recite the formulas. Their purpose is to
enhance understanding and improve intuition in the complex process
of analyzing resource allocation alternatives. .

Examples of computer-based analytical descriptfve models are
the Hypercube model (Larson,” 1974, 1975) and Rand's differential equation
modet for considering time-varying demands for police service (Kolesar, 1974).
With such models, the user prepares a fairly detailed data base describing
certain aspects of police patrol operation in a city or any part of a
city. The computer is programmed with a set of equations that must be
"solved," usually iteratively. The user then asksfa'sequence of "what
if" questions, each question specified by a particular selection of
deciéﬁon variables used with the cify—specific input data. The ‘computer
solves its pre-programmed equations for each selection of decision
variables, thereby bredicting the operational consequences of each
"what if" question. These consequences are expressed as numerical values
of selected performance measures, such as mean response times, patrol unit
workloads, patrol frequencies, number of 1ntér-beat dispatches, etc.
Given each "answer" to the "what if" question, the user must weigh the
advantages and disadvantages of each proposed resource allocation |
alternative, taking into account subjective, nonquantitative factors
as well as the quantitative measures calculated by the model. In this

way the user's detailed knowledge of the city is combined with the
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computer's computational power to reach a "reasonable" resource allocation
strategy. A police department must have access to a computer to use such
computer-based resource allocation tools.

Examples of computer-based analytical optimizing models include Rand's
PCAM model (Chaiken, 1974), Heller's (1973) LEAA-supported scheduling
algorithms, and IBM's LEMRAS package (1969, no longer available). Here the
computer is again pre-programmed with a set of equations which are to be
"solved," often iteratively. However, rather than solving the equations
for one pre-specified set of decision variables, the computer optimizes
(minimizes or maximizes) some performance measure,‘thereb§ determining an
"optimal" set of values for certain decisjon variables. Usually the opti-
mized decision variables are patrol levels, either by hour, by district, or
apportioned in Some other way. Thus, if a user has access to a computer
and is willing to accept a computer-generated "solution" to his resource
allocation problem, such optimizing models provide an efficient means for
allocating resources. |

Finally, examples of computer-based simulations include Larson's
police patrol and dispatch sumulation (1972), its Canadian version (Lipsett,
1974), and Rand's patrol simulation (Kolesar, 1975). Here the police planner
wishes to explore a sequence of "what if" questions such as done in cate-
gory {(B) above, but the alternatives to be considered are so complex they
cannot be specified by a set of mathematical equations that can be solved
iteratively. Thus, Monte-Carlo simulation is used, whereby the detailed
events occurring in the actual system are simulated in a step-by-step

fashion in the computer. Statistical randomness {or unpredictability)
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resembling the unpredictability of the actual sy;tem is achieved
by using a "random number generator" in conjunction with subroutines
for sampling from arbitrary probability distributions. Simulation is
a last reéort, and is used only after model alternatives (A), (B), and
(C), have been exhausted. This approach isusually used to study fine-
grained changes in dispatch and patrol dep1oymént strategies. Unfortu-
nately , it requires considerable computer time, in addition to that spent in
the orig%na] programming and debugging, and suffers from the fact that
statistical fluctuations in the output performance measures often make inter-
pretations of results difficult.
With the exception of "back-of-the-envelope" models, each of the
techniques cited above (See Tgb]e XIV) require computer implementation.
Additional insight into available patrol allocation methodologies
can be obtained by categorizing the hierarchy of resource allocation de-
cisions and indicating which models are to be used to attack which problem
type. Referring to Table XV, back-of-the-envelope models have been used
to provide insight into problem types 3, 5, 7, and 8. As for computer-
based analytical descriptive mode]s? the Hypercube model can be used to
study problem types 5 and'7, and to some extent 2, 3, and 4., Rand's
differential equation model is used primarily for problem types 2 and
3. As for computer-based analytical optimizing models, LEMRAS, PCAM
and Heller's scheduling algorithms are to be used to attack problem

types 2 and 3, and to some extent 6 and 1. Computer-based simulation

3-35



Table XIV

Major New Police Patrol Resource Allocation Methodologies

1. Back-of-the-Envelope Models

Urban Police Patrol Analysis, R.C. Larson, MIT Press,
Cambridge, Massachusetts, 1972.

2. Computer-Based Analytical Descriptive Models

Hypercube Model

Rand's Differential Equation Model

3. Computer-Based Analytical Optimizing Models

LEMRAS
Rand's PCAM Model

Heller's Scheduling Algorithms

4. Computer-Based Simulation Models

Larson's Patrol-Dispatch Simulation

Rand's Patrol Simulation
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Table XV

Hierarchy of Types of Patrol Resource Allocation Problems

Determine authorized strength of patrol force.

Determine number to have on duty by time of day and day of week.

Determine number to have on duty in each geograpﬁica] command or
district.

Determine assignment of patrol officers to vehicles (e.g., one
officer versus two-officer units).

Design patrol beats and patrolling patterns.

Determine rules of priority-oriented dispatcher queueing discipline.
Determine which patrol unit to dispatch to which type of call.

Determine rules for repositioning of available units into
temporarily saturated areas.
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models can be used to study any of the problem types, but are usually
used for types 6, 7, and 8, Thus, new methods are available to help

in the analysis of virtually any one of the resource allocation problems
usually confronted by an urban police department.

PCAM AND HYPERCUBE

Prior to about 1974, considerable preliminary work had been done
by a number of researchers on various aspects of police patrol allocation
and deployment. These works were summarized in technical reports, journal
articles, and oné or two books available at that time. However, none of
this research was reduced to a practical form which was accessig1e;to a
large number of police departments. The results existed only as equations
and other technical procedures in reports aﬁd publications, but ng resource
allocation tools or products existed for police department personnel before
1974; Thus, those police departments which did use forﬁa] methods quite
often relied on 0.W. Wilson's (1963) hazard formulas and their variations.
An excellent history of patrol deployment procedures up to this time is
available in the paper by Chaiken and Dormont (August 1978).

During 1974 and 1975 which may be called the preliminary years in
‘the field, the results of the previous 5 or so years of research began to
bear fruit. Two models, PCAM and Hypercube, became available for public
use and have sfnce been used widely by police departments in the U.S. and
in other countries. They are still available in the public domain, and
their desighers still support the systems which implement the models. To

our knowledge, these are the only two models related to police deployment
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problems that have the characteristics of availability in the public domain
and are currently maintained by the model designers. Thus, it seems appro-
priate to review in some detail the capabilities of these two models.

PCAM, or Patrol Car Allocation Model, was developed by Jan-Chaiken
and his colleagues at the Rand Corporation, building on earlier, similar
deployment models by R.C. Larson {1972) as well as Urban Sciences Inc. and
researchers at the New York City Rand Institute. The purpose of the PCAM
model is to assist patrol administrators in the deployment of patrol resources
by police district and police tour of duty. A district is an administrétive]y
distinct unit representing a particular part of the city and usually has a
district station house to which police officers report; in many ways each
district.of a city operates independently of the other distr%cts, even though
‘patro] cars in all districts are usually centrally dispatched from a communi-
cations and dispatch office. A city the size of Boston, foranstance, has
approximately 12 districts and New York has over 60 districts, or’p;écincts.
The major purpose of the PCAM model is to help the patrdT admihisfrator de-
termine the total number of units needed in each distrfct or preéinct; PCAM
| offers the additional feature of time-of-day variétion.» A police tbur_of
duty usually lasts 8 hours and represents the amount of continuous time that
a patrol officer is on duty. Many police departments have precisely three tours
of duty, splitting the 24 hours of a day intO-thfée S-hour tours. ‘Others
have implemented overlapping tours, in which four or more tours‘of duty are
designed over a 24-hour period, with three or moré of the tours‘overlapping

each other. PCAM helps the patrol administrator determine not only the total
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number of units for each district, but also the number of units to have in

each district by tour of duty. The tours can be organized in such a way

that the week is split into 21 or more tours. That is, different numbers

of individuals may be required on Tuesdays versus Saturdays during the same

hours of the day. PCAM even allows a limited overlap in tour design capa-

bility.

The data required by the PCAM mode] are essentially the following:

1.

An estimate of the hourly rate of calls for service by district

and by priority levels and by tour of duty;

The average patrol service time for each priority of call;

Patrol unit response speed by priority;

The square mileage in each district;

The speed of a patrol unit performing preventive patrol;

The patrollable street miles in each district;

Limited technical data with regard to the frequency of'poTice;
patral initiated act%vities (i.e., activities undertaken by

a poiice patrol unit which remove the patrol unit from dispatchab]e:
status and which are not assigned by the central dispatchers)
Weighting factors indicating the relevant importance of delay‘in each

of the priority levels,
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In using PCAM, the standard mode of operation is to attempt to optimize

some critical patrol system performance measure, subject to a number of constraints

which represent target levels for performance in each of the districts. An

example of a constraint would be the maximum allowable average travel time to
urgent calls in each district; this might be set equal to 5 minutes. One could
put other constraints on the frequency of preventive patrol passings at various
points in a district, on the average ‘queueing delay by priority of call,

on the total response time by priority of call, or on a number of other operational

quantities. In this mode of operation the PCAM model first determines the minimal
number of pétro1 units to have on duty in each diStrict in each tour of duty

in order to satisfy all tﬁé constraints imposed for each district and during
each tour of duty. This gives a base Tevel distribution of patrol units.

If there are any other additional patrol units that may be allocated throughout
the city, and which are not needed solely to satisfy constraints, then the

PCAM model allocates these additional cars to districts and to tours in

a way which optimally satisfies the stated city-wide objective. A most

often used city-wide objective is the weighted average city-wide response time
to calls for service, weighted according to priority level. There are other
modes of operaticn as well, and these are discussed in the excellent and thorough
documentation of the PCAM model (Chaiken and Dormont, 1975, 1978).

The Hypercube model, developed by R.C. Larson in the early 1970's (1974,
1975), assumes that the patrol administrator has already determined the total
number of patrol units to have on duty in a particular district during a par-
ticular tour of duty. Thus, in planning time sequence, one assumes use of
the PCAM model first, followed by the Hypercube model whose purpose is to
study more fine-grained deployment options within a police district, e.g.,

designing police beats or sectors, selecting preferable dispatch strategies,
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deploying relative amounts of preventive patrol efforts, deploying sergeants’
and other specialty cars (perhaps in overlapping beats), and even evaluating
the effect of a new technology such as an Automatic Vehicle Location System.
The Hypercube model is intended to replace ad héc manual beat design pro-
cedures, which have been avajlable since the 1930's, and to extend the beat
design problem into an integrated structure of related problems. After using
the Hypercube model, the police planner usually has available an acceptable
beat design with accompanying dispatch procedures and perhaps integrated de-
ployment of supervisory and other support persqnne] in overlapping beats.

The Hypercube model assumes that the district being examined is divided
into a number of geographical "atoms" or statistical reporting areas. Each
“atom" or reporting area usually comprises four to six city blocks, known
in St. Louis, Missouri as "Pauly Blocks." A typical city may have anywhere
from 200 to 2,000 reporting areas, but in using the Hypercube model any par-
ticular district typically has 50 to 200 reporting areas, and use of the model
becomes cumbersome if the number exceeds approximately 250 reported areas.
Like the PCAM model, Hypercube reqdires estimates of the hourly rates
of calls for po]ice §ervice, but in this case one requires those estimates
from each of the reporting areas in the district. Also needed are estimates
of the travel times from each reporting area to all other reporting areas
in the district, In most cities these travel times are difficult and
expensive to obtain empirically, So the Hypercube model has programmed
within it certain approximate formulas to a11ow’the planner to automatically
generate approximations to these travel times. The Hypercube user can
also provide as input data the relative amounts of time that each unit spends

on preventive patrol in each of the reporting areas in its beat(s); the model
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allows as a deféu]t option that this time will be adjusted directly pro-
portional to the call-for-service volume from each reporting area, thereby
eliminating this data burden from the model user. Also, 1ike the PCAM model,
the Hypercube requires that the user specify the service time required for
each call and the response speed of responding vehicles. Certain data
regarding dispatch policies are also inputted by the user. The Hypercube
model, as developed in 1974-75, and as available in the public domain as a
deployment product, assumes that precisely one unit is dispatched to each
police call for service.

A diverse and interesting set of performance measures are produced

by the Hypercube model:

1. Region Wide. Mean travel time, average workload and workload

imbalance, fraction of assignments outside a unit's primary

response area.

2. Response Unit Specific. Workload (measured in fraction time

busy servicing requests), mean travel time, fraction of responses

outside the unit's primary response area.

3. Primary Response Area Specific. Internally generated workload

(which is an input measure), mean travel time, fraction of requests
for service by cother than the primary response unit.

4. Atom Specific. Internally generated wdrkload (which is an input

measure), mean travel time, fraction of requests serviced by each

unit n where n ranges from unit 1 to unit 2 up to N, the total number

-of units.

If the user desires, the Hypercube model can also calculate the frequency

‘of preventive patrol passings in each of the geographical atoms.
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Both the PCAM and Hypercube models are available in various programming
options. For instance, both models are available in either time-sharing mode
or in batch processing mode. PCAM is programmed in FORTRAN, whereas Hyper-
cube has various versions in PL/1 and COBOL. Technical details are available

in the respective users' manuals (Chaiken, 1975, Larson, 1975).

RECENT WORK

PCAM and Hypercube successfully incorporated most of the useful and
substantiated police patrol research results that were relevant to patrol
deployment up to 1974 and 1975. However, since 1975 there has been'conﬁider-
able additiona] work done, much of it spawned by the original PCAM and Hyper-
cube models. It is the purpose in this sectionto briefly review this work
and indicate its relevance to the currently existing patrol deployment models.
With regard to recommendations for police field services research, it is
noteworthy that all of the results in the past six years exist essentially
as stand-alone pieces and technical documents and none of them has been in-
corporated into a new publicly available patroT deployment tool, even though
the entire volume of useful research results since 1975 far exceeds the
total volume prior to that time. (This can be verified by examining the
references at the end of this chapter.)

" During the mid 1970's .it became apparent that automatic vehicle Tocation
systems were being seriously considered for implementation by a number of
U.S. police departments. At that time, the cities of St. Louis, Missburi,
Dallas, Texas, and Huntington Beach, California, were in the process of
implementing AVL systems, and PSE had been hired by the National Institute
of Justice to formally evaluate the St. Louis experience. Iq'response to
this interest and activity, R.C. Larson and his associates at MIT made the

decision to generalize the Hypercube model and allow the user to model
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police dispatch and district operations under the assumption of AVL dispatching,
i.e., a dispatching situation in which the dispatcher always assigns the

closest available response unit, and does not make errors by estimating the

locations of the units as is common with most manual dispatch systems.

This research, with Evelyn Frank, resulted in a complex set of mathematics,
which was implemented into the publicly available version of the Hypercube model
and is reviewed in ailqose~1eaf enclosure to the Hypercube user's manual

(Larson, 1975, 1978). This generalization of the Hypercube model represents
"the only basic mathematical generalization to the model that was first released
in 1975. Al1 subsequent research results that bear on the Hypercube

model and the PCAM model have basically existed by themselves, not implemented
into either model. R

One major limitation of the Hypercube model, which the PCAM model
was more successful in circumventing, was the assumption that precisely

one response unit was dispatched to each call for service. Recently,

Chelst (1981) developed the mathemat}cal results for allowing multiple
unit dispatching within the Hypercube context. Chelst's empi?ica1 studies
seem to suggest that the predictive'capabi1ity of the model is comparable
in accuracy (typically between one and two percent of exact models) to
that obtained by Larson with his approximate form of the Hypercube model
(Larson, 1975). | 7

Another major limitation of the original Hypercube model was the assumption
that a police response unit can be in only one of two states: either responding
to a call for service; or available for dispatch, performing preventive patrol.
This assumption ignores the reality in many cities that a patrol unit can be
in a third state, namely on a self-initiated or patrol initiated activity
(as discussed above). Recent research by Larson and McKnew has resulted in

a new set of procedures and equations for modeling police patrol initiated
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activity within a Hypercube framework (Larson, 1981). Their empirical
ané]ysis with this model also shows high predictive accuracy, comparable
to Larson's original work (1975).

Another limitation on the Hypercube model was the assumption that
if the user did not provide an empirical travel time matrix, the travel
times would be computed according to a formula which assumed that total
travel distance was the sum of the east-west and north-south distances.
This assumption is the so-called rectilinear, or right-angle, or Manhattan
travel metric. But research in the borough- of Manhattan itself, in the late
1970's, revealed the inadequacy of the Manhattan distance metric due to barriers
to travel, such as Central Park. Thus, it became necessary to
provide computerized techniques for making more accurate travel distance
matrices without imposing a huge data burden on the user. This led to
additional mathematical work by R.C. Larson and Victor Li on finding minimum
rectilinear distance paths in the presence o% barriers to travel, a paper -
originally motivated by their police work in New York in the 1éte 1970's,
to appear in Networks (1981),

Recently, a considerable amount of work has been done (Larson, Sadiqg,

Berman, to appear in Operations Research) on combining queueing theory and

the theory of optimal location of facilities and response units. Again, much
of this research was motivated by the original Hypercube mdde1, and much of
it has led to very interesting and potentially useful results. It is not

our intention here to go into technical details, but merely point out that,
again, new research results are available which have not be implemented in

a user-accessible police field service resource allocation product.
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Some of the police users of the Hypercube model have complained
that the model is merely descriptive in that 11 does not recommend the
proposed new beat designs. In response to this comment from users, several
researchers have developed algorithms or procedures (Chelst, 1975; and
Bodily, 1976) for the computer to automatically generate improved beat
designs. Like the other relevant Hypercube work, these procedures and
methods have been implemented in a publicly available version of the ‘
Hypercube;model;

Additfona1, potentially relevant work for both the Hypercube énd the
PCAM models has been done by Jarvis (June, 1975), who studied the opti-
mization of dispatch policies and district boundaries in urban emérgehcy
services; by Halpern (1977), who validated the accuracy of a service time
estimation technique that is used by Hypercube and can be used for the PCAM
model; and by Olsen and Wright (1975), who developed models for better
allocating preventive patrol efforts. The correct a]]ocationhof preventive
pétro] coverages throughout a beat and a district is a potentially important
problem for patrol administrators but has never been addressed within either
the PCAM or the Hypercube framework. |

Limited implementation experience with these models and wifh subsequent
regearch results seems to suggest that the research results will never
be used on an operational basis unless and until they are available in a .
user-accessible package such as PCAM and Hypercube. Thus, there appear to
be considerable research results available which are waiting compatible
installation in a revised and updated package or set df‘packages.

In summarizing the technical developments in police patrol dép]oyment
in the last 14 years we might note the following:

1. The majority of methodologies are computer based, requiring
access to computer hardware. '
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2. Most are designed for use by a central police
planner, and ignore other police decision makers,
such as district captains, dispatchers, and roll-
call sergeants.

3. Most were developed assuming "standard" patrol
operations, where one patrol car is assigned to
one beat; each car performs both preventive
patrol and call answering duties; and queueing
delays are minimized by allowing frequent inter-
beat dispatching. (As previously discussed,
the Hypercube model does allow overlapping
beats.) But most models that have been analyzed
are not suited to other types of patrol oper-
ations, perhaps involving the split-force concept,
team policing, scheduling of demands, etc.

4. Most require data that are routinely available
only in large police departments with sub-
stantial computer support.
5. Most were developed by operations researchers,
who focused on quantitative performance measures
while ignoring many subjective concerns.
During the course of the development of the methodologies discussed,

there have been implementation experiences in patrol experiments that have

altered our thinking about "standard" patrol operations. These are discussed

in the following sections.

PATROL DEPLOYMENT IMPLEMENTATION EXPERIENCE

In the mid-1970's, several case studies involving the implementation
of new patrol resource allocation methods were‘carried out by Colton and
Hebert (1978), by the Rand Corporatjon (Holliday, 1975, Chelst, 1975), the Re-
search Triangle Institute (Plotecra, 1974), and by Heller et. a],’(1977). In
addition, Colton's analyses of the impact of computers on U.S. police
dehartments has added to our know]edgé in this area (Colton, 1972 and 1974).
Also, Chaiken has attempted to monitor the 1mp1ementafion impact of PCAM,

Hypercube; and Rand's differential equation model (Chaiken 1978).
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There are some general conclusions we can draw from these analyses of

the implementation process:

1. In a significant fraction of cases, a police
department attempting to implement a computer-
based resource allocation methodology eventually
"gave it up," and resarted to familiar manual
methods.

2. Usually, the "success" or "failure" of an
innovative resource allocation project ;
critically depended on one key (sympathetic)
contact person within the police department.
His or her promotion or removal would often
mean doom for the project.

3. On several occasions, the patrol-dispatch
operating procedures assumed by the methodo-
logy changed before or shortly after imple-
mentation of the methodology, thus invali-
dating the assumptions of the underlying
model and making its utility for resource
allocation Timited. ’

4. Focussing the work with one or-a small
number of departmental personnel often
created resentment, hostility, and apprehen-
sion in other resource allocation decision
makers, (e.g., district captains, roll-call
sergeants, dispatchers). They often misun-
derstand the purposes of the new resource
allocation tool, feared that their own
decision-making power would be supplanted
by the computer and/or a police planner, and
Jacked the necessary technical background
to grasp the conceptual elements of the
method.

5. The "optimizing" type of resource allocation
method, due to data or methodology Timitations,
often calculated obviously poor recommended
resource allocation decisions. This tended
to reinforce the negative attitudes of those
who were already opposed to the method.
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6. On occasion, a department would try a new
police deployment policy (say team policing)
in one area of the city, only to find that
their new resource allocation methodology
was too inflexible to adapt to the new
procedures. Thus, as with many current
CAD systems, acceptance of a resource
allocation methodology tended to "lock in"

a department to its current patrol procedures.

These problems seem to clarify that new procedures must be
sought in implementing formal resource allocatjon methodologies in

the future.
EXPERIMENTATION WITH PATROL OPERATING PROCEDURES

During the period of development of‘the new resource allocation
methodologies, several major experiments and innovations in policing
have been tried and are discussed in detail elsewhere in this
report. As a result of knowledge gained from these experiences,‘péfrol
policies throughout the nation are likely to become more flexible

and resemble less the traditional beat-oriented, response-time minimization

policy popular in most cities for many years. Such flexibility will require

concomitant flexibility in resource allocation methodologies.

Perhaps the key experiment performed during this period was the
Kansas City Preventive Patrol Experiment (Kelling, 1974). While critics have
questioned the precise interpretation of the experimentalyresults (Larson, 1975,
Davis, 1975), there is fairly general agreement that a district captain or
roll-call sergeant has much greater flexibility in spatially deploying
his units through the district than previously thought. Thus, if
certain precautions are taken (Larson, 1975), spatial assignments of units
(resource a]Tocation problem type 5) may vary by tour ofvduty

more frequently, thereby affecting the selection of units to dispatch
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(decision type 7) and any repositioning strategies (decision type 8).
It is important to bear in mind that these revised decisions will be
made more frequently than decisions made by a police planner and that
they will be made by non-technical field personnel.

A second key experiment is the Kansas City Response Time Experiment
(Van Kirk, 1977), which suggests that response time minimization is not
nearly as important for the majority of calls to the police, as pre-
viously thought, thus reducing the need to deploy patrol resources in a way
which minimizes response time. With this result, still greater flexibility
is possible in allocating resources, and resource allocation methodologies
that focus solely on response time minimization will have Timited use.

With such added flexibility, police departments are now trying new
operating procedures involving team policing (Hebert, Colton, 1978); split
patrols (where the fresponsive force" answers calls for service and the
“preventive forcef performs directed crime preventive patrol) (Tien, 1976);
and police service aides (civilians) for responding to low-priority calls,
thereby freeing up the regular patiol force for robbery/burglary investi-
gative duties (Tien, 1976). Future resource allocation methodo]ogies should
be f1ekib1e enough to adapt to such changing operational environments.

With the intreased use of split patrol forces and other concepts that
result in crime-directed patrols, resource allocation methodologies will
haVe to be broadened from their earlier focus (often on calls for service
and response time minimization) to explicitly include preventive patrof and
the allocation of preventive patrol effort. Some reéent work based on
search theory (Koopman, 1956-57, Stone, 1975) has shed valuable 1light on
the allocation of preventive patrol (Chelst, 1975; Barnett, 1974; Elliott,

1973; and 01son, 1975), but much more has to be done. This could involve

3-51



the processes and feed-back of crime data within a 24-hour period so that
based on the most recent crime patterns, patrol strategies (and most 1likely

beat coverages) would be affected the following day. By allowing simultaneous

consideration of patrol coverages and call-for-service operations, any
degradations in call-for-serivce pefformance due to revised crime
directed patrol strategies could be determined viith a combined resource
a]]bcation methodology; thus, the police user would have to consider the
tradeoffs in performance in the two areas to select the "most reasonable"
combined resource allocation strategy.

As a result of the installation of new hardware systems, many aepart-
ments are revising aspects of their resource allocation policy, perhaps
initially as experiments and now as standard operating systems. These
especially include CAD and AVM systems. CAD systems often incorporate
in the compﬂter software a "dispatch preference" matrix that suggests
to the dispatcher which patrol unit to dispatch, given the Tocation of
the call and the current availability of units. This matrix, if
not easily adaptable to change, can "freeze" a department's diSpatch
policy (resource allocation.decision type 7) and--even more critical--its
patrol beat design (resource allocation decision type 5). Most
currently existing CAD systems have this undesirable side effect.*
~Just as it is important to remove this constraint from CAD éystems,

it is also desirable to remove it from resource allocation methodologies.

*Newark's NC-4 system does not; it allows day-to-day changing of the .
dispatch preferences.
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AVM systems, by providing the dispatcher with current estimates
of patrol Tocations, will result in a revision of diépatch strategies
(decision type 7). While AVM systems are most often thought of as
respdnse time minimizing systems, they could also be used‘to assign
a specialty unit (e.g., family dispute unit -(Bard, 1970), bilingual unit)
to an incident requiring specialty assistance; the real-time location
feature could be used to perform an instantaneous tradeoff of response
time (associated with the closest unit) versus on-site specialty
capabilities (which would most likely require a greater response time).
Whatever a department's use of AVM, it will affect dispatching strategies
in‘some way (decision type 7) and perhaps other components of the resource
allocation hierarchy (perhaps 4, 5, 6, and 8). Thus, future resource
allocation methodologies should be sufficiently adaptive fo allow for
such changing policies based on new technologies. One illustrative step
in this direction is the aforementioned methodological work on the Hypercube
model which generalized the model to allow for "closest-available-car” dis-

patching (Larson, 1978).

Perhaps most critically for the 1980's is the realization that
fiscal constraints place severe limitations on toté] numbers of personnel
available to perform police services in U.S. cities. The
standard response in the past of simply adding perscnnel to respond to
increased:demands.for service from the public is no lopger acceptable
nor'feasib1e. More likely, in many cities perSonne] 1evé1s are being cut
even in the presence of steady or increased demands for police sérvices.
Thus, resource allocation methddd109ies of the 1980's and 1990'5 must

focus on efficient and effective ways to use limited and costly
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police resources. - An example of such an approach, and mentioned

elsewhere in this report, is a broadly based management of police demand

sysfem'in which the police department attempté to quick]y screen out
unnecessary calls; handle a larger fraction of calls on the telephone;
prioriti;e calls so that only urgent calls are handled with deliberate
speed; advise the caller of anticipated delays in the response; and
dispatch units having only those skills necessary to service

the incident (e.g., non-specialist officers, or even civilians, may be
sufficient to handle a significant fraction of calls for police service).
As far as we are aware, there exists no resource allocation methodology
suitable for integration with a coﬁp}ehensive management of police demand

system.

3.2 WHERE WE SHOULD GO

Given the developments cited in the previous sections, future
methodology development in the patrOT resource allocation area should
have the following properties:

1. To the maximum extent possible, any new
resource -allocation methodologies should be
flexible enough to adapt to a department's
changing operating policies, whether the
new policies are motivated by new police
research results, changing patterns and
levels of demands for police service,
changing priorities within the city, re-
stricted budget levels, or new technolocgies.

2. New resource allocation methodologies should
explicitly consider crime-directed patrol and
alternative patrolling strategies. This would
broaden the previous methods' narrow focus on

- calls for service and response time mini-
mization and would provide valuable guidance
in this relatively new area of patrol
decision-making. ‘
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The resulting techniques should be Targely
accessible to small and medium-sized
departments, and the insights generated

by utilizing these techniques should be
obtainable without requiring access to

a mainframe computer.

Those techniques that must be computer-based
should be available on a readily accessible
time-sharing system, preferably allowing
natural language interaction with the user.

To the extent possibie, the various computer
packages should be compatible (at Teast

in the sense of utilizing standard definitions,
the same computer language, and perhaps

the same "master" data base).

Whatever resource allocation methodologies are
are developed or revised, they should be
accessible tg all decision makers 1in a

police department. This does not necessarily
mean that every district captain, roll-call
sergeant, or dispatcher would have a computer
terminal or set of formulas at his side.
However, he should be allowed and encour-

aged to acquire the insights obtainable

by use of the methodologies, particularly as
they pertain to resource-allocation decisions

in his domain. Accomplishing this would include
the generation of "rules of thumb" for guidance
in his decision; such rules could be obtained

by exhaustive analysis of complex models, but
they must be translated into language understandable
to the appropriate decision maker.

Special effort should be directed at gaining a
broad base of support for any new resource
allocation methodology within a department.
This would reduce the chance of failure due
to change of status of one or a small number
of influential personnel. It will require
intensive effort in the area of model-user
interface, part1cu1ar1y for non-technical
users.

New academic disciplines, especially those
associated with the behavioral area, should

be brought to bear on the resource allocation
problem.  For instance, behavioral scientists
(especially organizational theorists) focusing
on implementation as a special case of
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organizational innovation, could perhaps shed
1light on the difficult implementation

problems encountered in police departments.
Perhaps economists focussing on social losses

due to crime and on inequities in the distribution
of police services could contribute to new
resource allocation methodologies. Or decision
theory, with its new results in multi-attribute
utility functions (Keeney, 1976) and multi-
decision maker models (Bodily, 1976), could play
an important role. Whatever the selection of
disciplines, the narrow focus on easily measurable
operational quantities must be broadened to
encompass other important concerns--both quanti-
fiable and nonguantifiable. One potential re-
search program having the properties cited above
is outlined in the Appendix.
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APPENDIX A

QUTLINE OF A RESEARCH PROGRAM
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APPENDIX A: OUTLINE OF A RESEARCH PROGRAM

One reasonable research program implementing the results of the
section on resource allocation would involve a three-phase program:
Phase I: Needs of Municipal Police Departments in the 1980;3
Phase II: Methodology Development
Phase III: Test and Implementation
Each of these phases is discussed briefly in the following paragraphs.

PHASE T: NEEDS OF MUNICIPAL POLICE DEPARTMENTS IN THE 1980's

This first task would survey a stratified sample of U.S. police
- departments to discover their technical capabilities and perceived needs
in patro]iresource allocation. The stratification would be by.city size

and technical capability (computer and otherwise). The survey would

include questions on the following:

1. Resource allocation data currently available
within the department (separating depart-
ments with CAD systems and categorizing data
whether it is machine-readable). This would also
include sample sizes, levels of geographi-
cal aggregation (e.g., whether the department
has a beat-design independent small area reporting
system), and timeliness of data.

2. In-house analytical capabilities (e.g., computer
systems, computer programming, operations
research, statisticians, systems analysts).
Position in the hierarchy of the police organ-
jzation of any technically trained personnel.
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3.

A Tisting of current resource allocation
decision making, both "formal, and
"informal," by type of personnel making the
decision (see Table 1), by type of decision
made (see Table XV, p. 37), by frequency of
decision (see Table 2), and by type of data
and/or methodology used, if any, in making
the decision.

A listing of the types of patrolling methods
now used or contemplated that would be
assisted with improved resource allocation
methodologies. These types of patrol, in
addition to standard patrol, could include
team policing, split patrols, partially
civilian patrols, variable beat boundary
patrols, AVM dispatching, selective stacking,
family dispute units, crime-directed patrol,
detective patrols. For each, the rules under
which they operate, including who determines
allocation decisions such as the types listed

in Table 2.

A 1isting of the types of quantitative per-
formance measures that decision makers find
useful 1in comparing resource allocation
alternatives. These might include, but are
not limited to, workloads, response times,
patrol frequencies, numbers of cross-beat
dispatches, crime interception probabilities,
fraction of calls of a certain type handled
by a patrol specialty unit of a certain type,
citizen complaints about patrol coverage,
officer complaints about resource allocation
methods, apprehension probability, number of
self-initiated activities, patrol miles

driven, etc.

A listing of the types of qualitative issues
that are important in implementing and sus-
taining a new resource allocation method.
These might include comprehensibility of the
method's write-up, the need for on-site
personal instruction, the steepness of the
associated learning curve, the ability of the
method to assist rather than dictate decision-
making, the flexibility of the method to
adapt to changing environments, the compre-
hensibjlity of the method when explained to
citizens' groups, etc.
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Table 1

Hierarchy of Command

(and of Resource Allocation Decisions)*

Budget

Police Commissioner or Chief (1)

Police Planner
(2, 3, 5 and
perhaps 6, 7, 8)

District Captains Dispatchers
(4, 5 and perhaps 7, 8) (6, 7, 8)

Ro11-Call Sergeants
(4, 5, and perhaps 7 and 8)

Patrol Officer (by type)
(5’ 79 8)

* Numbers in parentheses refer to types of patrol resource allocation
problems dealt with in some manner by each type of personnel.
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Table 2

Typical Frequencies of Resource Allocation Decisions by Personnel Type

Resource
- Per- Allo-
sonnel cation
Type Problem* 1 2 3 4 5 6 7 8
Police
Commissioner annually "= - - - - - -
or Chief : 1
Police annually | annually annually annually annually | annually
; - or or - or
Planner by season | by season by season
District ) i ) as gzten as gzten _ annﬁilly annually
Captain dail . or
| laily daily by season by season
often. .
L . each minute-
Dispatcher’ - - - - - Sﬁgﬂggg1¥§1y dispatch by-
real time decision minute
as often| as often
Rol1-Call _ _ _ B?igzr 8?ﬁ§ﬂr _ as each as each
Sergeant tour tour 8-hour 8-hour '
‘ i tour tour :
I each
Patrol l |minute— diggggch dispateh
Officer ] ) ] ! ) ‘ miﬁﬁie } ) (may v ](migr'l
~ | | volunteer | YO'UNtarily
i , reposition)

* Summarized as follows:

~f AT TakTA intte

1) authorized strengths; 2) scheduling decisions;
command; 4) assignment of officers to vehicles; 5) design of patrol beats and patrollin
6) rules for priority-oriented dlspatch1ng, 7) selection of unit(s) to be d1spatched 8%

3) allocation by geographical
patterns;
repositioning




In addition to surveying police departments, a somewhat modified
survey along the lines described ahove could be administered to a sample
of those individuals and organizations that provide technical services
(in the resource allocation area) to police departments.

As a result of these surveys, and in conjunction with whatever
related work is occurring or has occurred recently (see, for instance,
(Plotecra, 1974; Colton, 1972; Stenzel, 1977), additional recommendations

regakding required methodology development for Phase II would be generated.

RECOMMENDATIONS FOR PHASES 11, III

The information from Phase I would be used in conjunction with
recent published materials in resource allocation and related areas to
arrive at a detailed set of recommendations for Phases II and III.
Additional sources to be consulted would include Rand's book on their
work with the New York City Fire Department (1979), MIT's final report
of the NSF-sponsored IRP Project (Larson, 1978), and Colton's final report
on his LEAA-funded project on the impact of technology on U.S. police
departments (Colton, 1978).

Moreover, attempts would be made to discover the reasons}fbr
success or failure of not unrelated %echno]ogy transferkand technology
assistance programs, such as LEAA's aborted "Pilot Cities Program"
(Murray, 1975), or the programs of Public Techno]ogy, Inc., (Fox, 1973), or
Stenzel's work in California, (1977).

In addition, new results from new disciplines wou]d'be brought to
bear on the problem. In the behavioral sciénée area, the research area of
innovation as an example of organizational change is discussed in (Colton,

- 1978), and contains useful information for our purposes. In the area of

economics, recent works such as Municipal Output and Performance in
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New York City (Graytak, 1976) would be consulted. The research team should

include one or more individuals from the behavioral science or economics

area.

Attempts would be made to extrapolate from the results of the Kansas
City Preventive Patrol Experiment (Kelling, 1974), the Kansas City Response
Time Experiment (Van Kirk, 1977), the Worcester Impact Program (Tien, 1975a),
the Wilmington Split Patrol Project (Tien, 1976b), the St. Louis ARAC Project
(Larson, 1976), and other new experiences in patrol operations. Also,

reference would be made to LEAA's recent Phase I evaluations of patrol

programs (Schell, 1976).

From all of these materials a detailed 1ist of tasks and schedule of

activities for required methodology development (Phase II) would be pro-

duced.

PHASE II: METHODOLOGY DEVELOPMENT FOR THE 1980's

While it is too early to outline specific elements of this second

phase, it can be stated that the purposes of this phase would be
- /

four-fold:

1. To modify, generalize, make compatible, and
otherwise change existing resource allocation
methodologijes to reflect the findings and
recommendations of Phase I.

2. To incorporate the input of behavioral
scientists (especially organizational
theorists), economists, and others to arrive
at a recommended process for institutional-
izing change in the form of new methods
of resource allocation in police departments.

3. To develop entirely new resource allocation
methodologies that cannot be constructed
simply by modifying currently ex1st1ng
packages

4. To develop user-accessible resource allocation
packages analogous to the 1975 Hypercube and
PCAM packages. ;
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MODIFICATION OF CURRENTLY EXISTING METHODOLOGIES

Work on this task could include, but not be 1imited to, rewriting
computer programs in other languages (e.g., FORTRAN to COBOL), redefining
program data to féci1itate data compatibility, writing user-oriented
documentations and other instructive materials, modifying data formats
to be compatible with CAD systems, etc. In addition, it most likely
would include a non-technical writeup or "rules of thumb" that can be
derived from analysis of currently existing techniques. Perhaps several

different sets would be documented, one for each major type of decision maker.

INPUT OF BEHAVIORAL AND OTHER SOCIAL SCIENTISTS

The goal here is to extrapolate from only partially successful or
totally successful projects of the past and from knowledge 1n‘the be-
havioral sciences to arrive at a recommended process for implementing new
resourée allocation methodologies. Recbmmendations would be made regarding
diss;mination (e.g., using NTIS, NCJIS, PTI, IACP, ICMA, and other organ-
izations); instruction and education, (e.g., incorporating resource allocation
materials in LEEP-sponsored courses); outside teéhnica1 assistance (i.e.,
consultants); incentives and reward structures; internal flow of information
within a police department; continyed 1earniﬁg and updating of the method-

ology to reflect current operating policies and procedures, etc.

DEVELOPMENT OF NEW METHODOLOGIES

Here new methods would be developed to assist 1in those resource
allocation situations not adequately covered by existing methods even
when modified. The work most T1ikely would be focused on resource
allocation in various specialty patrol situations, perhaps involving

team po1i¢ing, split patrols, selective stacking, AVM dispatching,
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variable beat patrols, detective patrols, etc. and require the input
of behavioral scientists, economists, and other social scientists, in
addition to that of the methodologist. |

DEVELOPMENT OF USER-ACCESSIBLE PACKAGES

Experience with PCAM and Hypercube has shown that police adminis;
trators Wi11 use only formal resource allocation techniques if they are-
available in a user-accessible package. Thus, whatever new methodoibgies
are developed in the early 1980's, they should be packaged with the results
that have appeared in the literature since 1975 in a new s&t of resource
allocation programs to meet the needs of the 1980's. In‘partiCUKar, it
seems that such programs could focus on cost constraints that many cities
face today, and at the same tjme concentrate on jncreased flexibility and
management of police demands. The developed packages should be as fully
documented and maintained as the PCAM and the Hypercube programs. It
also would be advisable to conduct formal workshops or seminars in the newly

developed procedures within the police user community.

PHASE I1II: TEST AND IMPLEMENTATION

Work in this final phase would test the resource allocation methods

and implementation processes developed in Phases I and II in two or more
operating environments. The primary purpoée of the phase is to verify
the results and recommendations of Phases I and_iI and, where necessary,
revise and update them to ref]ect~opérationa1 realities. Although it is
too early to specify details for Phase II1I, the implementation process
most 1ikely would not be in the form of demonstration projects

which in the past have involved out-of-state consultants who Teft when
the project was completed. These demonstration projects, as they are

commonly known, also had short time deadlines, interaction was with only
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one or a small number of departmental staff, and other activities
occurred that did not fit in with the regular workihgs of the depart-
ment. It is hoped that these causes for failure could be avoided

in Phase III.

The implementation approach may be viewed as one that tries to
build up a "constituency" of the resource allocation method within the
department prior to implementation and that allows the natural course
of events to lead to continued, sustained implementation. The conétitu—
ency may be brought together in sponsored workshops, courses or lectures.
Perhaps videotapes would be made to introduce the new concepts of resource
allocation, or presentation of the new methods would be made in IACP-
sponsored workshops. Whatever the choice, it is clear that considerable

effort must be directed toward establishing methods according to their

intended utilization.
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