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PREFACE

This research was conducted with,the cooperation of the
Washington Metropolitan Police Department. The project was sup-
ported by Pilot Grant NI71-11L-PG from the National Institute of
Law Enforcement and Criminal Justice.

The study presents a crime-modeling technique which can be of
value in studies which evaluate the effecpiveness of erime«control
programs. In addition, the technique may offer some advantages in
learning more sbout the causal determinanits of crims.

The study also focuses upon three monthé during 1970 in which
intensive police patrol activities were conducted within certain
sections of Washington, D.C. An evaluation of these periods is
presented.

Lastly, Appendix B presents some considerations in sttewmpting
to mathematically describe the pb@pgmgﬁon.of épatial displacement
of crime. Hypothetical models are developed and serve as 1lilus-
trations.

The author wishes to express his sincere apprecistion to the
Washington Metropolitan Police Department Tfor its assistance and
cdoperation. Thanks go to Chief Jerry V. Wilson, Deputy Chief
Theodore R. Zanders, Commander of the Speéial Operations Division,
and Inspector Herbert F. Miller. Gratiéude is expressed also %o
Inspectors John Dials, Charles J..Gorcorah, and Shirley F. O'Neil,

commanders of the three psrticipating police districts.
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The author also wishes to acknowledge the cooperation and

assistance precvided by Lt. Michael D. Carney.

A special note of thanks goes to Milton Sirota of the Opera-
tions Plahning Division. His encouragement and assistance'were
in&aluable in planning and conducting the study.

Also, thanks are expressed to Mrs. Sue Rubinsky, who typed
the manuscript.

Finally, the author wants to express unmeasurable gratitude
to his wife, Jane, for her unlimited patience and support, as well
as her constructive comments in the writing and editing of this

manuscrips.
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SUMMARY

The objectives in this research study, as stated in Chapter

I, are the following:

(1) To develop and validate a crime-modeling technique
which will be useful in estimating expected crime levels

in evalustive studies.

(2) To appraise the strengths and weaknesses of the
crime-modeling technique by examining its performance under
varying parameters and by comparing its performance with

that of more traditional models.

(3) To apply the crime-modeling technicue in an evaluative

study of the impact of intensive police patrol activities.

(L)  To determine the impact of ‘intensive police patrol

activities.upon the level of crime within the ares of patrol.

(5) To examine for the generation of displacement sffects
(spatial and temporal) as a result of intensive police

ﬁgtrol activities.

iy

’(6j To develop a model which may be of wvalue in predicting

spatial displacement effects and to discuss considerations

associated with the development of such models.

Crime Estimstion Model_

This study has resulted in the development of a\ erlme-

estimation model which might prove to be of considerabls value 1in

‘8tudies concerned with evaluating the effectiveness of ecrime-control

programs. The crime-correlated area model is based uponvﬁhe assump-
tion that thére exist a number of crime-related influences which
operate upén a ciﬁy as a whole. Due to the operation of these in-
fluénoes,‘it is believed that thé_levels of crime in varicus areas of
a city might fluctuate in a similar manner. Thus, it is argued that
the levels of crime between two areas might be highly correlated with

one another. If the degree of association is high enough, ths belief

1s that the level of crime within one ares might be estimsted as a

function of the level within anothsr area.
An analysis of wmonthly Index offense levels For reporting areas

within Washington, D.C. revealed that:
\\

(1) Crime levels between many areas of a city are signi-

ficantly relé;ed to one another.

(2) Levels of Index offenses can be high correlated for

two separate areas even though the éreaé are (a) spatially
separated by a considerable distance, (b) dissimilar with
regard to averags 1evelkof crime, and (c¢) dissimilar with

regard to socioeconomic and demographic characteristics.
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Although the results suppgrted the hypothesis concerning the
existence of crime-correlated areas, the degree of correlaﬁion was
not belleved to be sufficiently high enough for prediction éurposes.
It was believed and later demonstrated that the use of more than ons
predictor area improves the degree of correlation. It was concluded
that a better estimate of the level of crime in a given area would
be achieved if the estimate is based upcn the experiences of several
bther reporting areas. Thus, crime estimation models were developed
Lsing stepwise, multiple linear regression. Using multiple pre-
dictor areas, the independent variables in each crime estimation
model represent the levels of crime in tha‘predictor areas.

kY

in order to determine the relative performance of the crime-

corrsliated area model, it was comparsd with three of the more popular

crime-estimation techniques. Results of the comparative analysis
revealed that the crime-corrslated area model and the exponential
smoothing model provided thse greatest predictive accuracy. Although
the crime-correlated area model ouhLperformed the exponential sinoo ti-

ing model, on the basis of lowest mean sbsolute deviation, further

analysis indicated that the performance of the two models wag similar,

Additional analyses of the crime-correlated area model, in-

cluding changes in the time and area size parametsrs, indicated that

‘relative performsnce of the model improves when the expected level

of crime is large.

o

T —_—

'Conclusions”

The results of this anélysis indicate that the multiple pre-
diction concept may prove useful in making ex post facto estimates

of expected crime levels within an area.

helpful in evaluating crime-control programs such as manpower studies,

helicopter patrol programs, and high intensity street lightling pro-

grams. The model, in its current form, does not make Iuturistic

estimates of crime. Whereas many other time-dependent modeling tech-

niques allow for inclusion of information leading up to the experi-
mental périod, a virtue of the crime-correlated area concept is that
it allows for causal forces to operate during the test period and
for information related to their operation to be included in the
estimating procedure.

In comparison with other popular crime estimation techniques,
the model resulted in better performance. But, since the expo-
nential smoothing model performed almost as well, one might argue for
its selection on the basis of computational efficiency. However, it
is believed that the crime-correlated area concept has potential

benefits which can offset its more burdensome computational aspects.

t can be, therefore, quite

[
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The Manpower Experiment J
This study was concerned with three one-month periods, during O
1970 in which the Special Operations Division of the Washington ' 1
Metropolitan Police Department conducted high intensity police patrol
activities within selected areas of the city. The effect, in each O v
instance, was an incrsase in the level of police visibility within 1
these areas, as well as the level of preventive patrol activity.
o

One part of the evaluation focused upon the crime deterrent
effect within the test zones. Using Index offenses és the mgasure of |
criminal activity, a noticeable deterrent effect was found for twp 1 4
of’ the three experiménts. This was reflected not only in the re-

perting areas having significant decreases in aggregate Index of-

1—1

fenses, but alsoc in the differences between sctual and expected levsls
for specific Index crime categories.

By comparison of the increase in visibility and preventive

vatrol activities with the corresponding response in the level of
crime, 1t was demonstrated that similar changes in manpower had re-
sulted in dissimilar responses in crime. Possible reasons for the

differential in responses are cited in the study. |

ar

O

O

In addition to examining for deterrent effects within the tesﬁ
zone, the first layer of periphéral reporting areas were examined
for each month.
placement effects away from the experimental area. Focusiﬁg upon
Index offenses, there was little evidence to substantiste the exist-
ence of widespréad spatial displacement effects. To the contrary,
the evidence suggested that the intensive police patrol activities
had resulted in a pervasive deterrent effect which exteﬁded beyond
the geographical boundaries of fhe experiment.

In reference to possible temporal displacement of orime, it
was noted that the added manpower were on the streets for only two
ofAthe'three shifts each day. The 12:00 s.m. - 8:00 a.m. shift was
a normal manpower shift. It was suspected that there might be
temporal diéplacement of crime from the high manpower shift to the
shift having normal levels. An analysis of the time distribution

of offenses offered no evidence which would substantiate temporal

displacement.

The objective was to test for possible spatial dis-
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Finally, the trend in Index offenses was plotted as g seven-
day moving average for the month preceding, the month of, and the
month following the experiment. The hope was to identify an& trend
effects during and following the experimental period. In both
months which showed indications of a deterrent effect, the trend in

crime moved downward in the initial stages of the experiment. Even-

tually though, the trend reversed itself and climbed toward previous

levels. The suggestion was that offenders were somehow able to

adapt to the changed environment and learned to operate within it.
There were also no conclusive indications of a lag or residual de-

terrent effect extending beyond the end of the test period.

O
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CHAPTER I

INTRODUCTION

To provide an interim means of dealing with crime, the criminal
justice system exists. Although the system professes, in part, to
attack the root causes of crime, the more obvious objectives involve
deterrence of crime. Deterrent forces are applied from each sector
of the criminal justice system: the law enforcement sector, the

courts, and the corrections sector.
THE NEED TO EVALUATE CRIME CONTROL PROGRAMS

There exists an ever present and unresolvequroblem of ef-
fectively evaluating the programs of these three sectors. There is
g dearth of sound evaluative research. Goocd evalustive studies
would be'extremely helpful in the formulation of new policy by the

various components of the criminal justice system. Of even greater

~“importance would be the ability to determine the integrated de-

terrent effect resulting from the policies of all three sectors as
well as related programs initiated outside the criminal justice

gystem,
DETERRENCE BY THE LAW ENFORCEMENT SECTOR

This research is concerned with the deterrence of crime by

the law enforcement sector.

18
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The Need for Scientific Inquiry

There exists a tremehaous need for scientific inquiry info
resource allocations within the law enforcement sector.‘ In parti-
cular, 1t is extremely Iimportant that-more be learned aboqﬁ the
effectiveness of manpower allocations. With salaries of personnel
often comprising 80-90 percent of law enforcement operating
budgets, manpower represents a sizeable use of reéourées across the
nation. And yet, ther is little understanding about the effective-
ness of such resources in combating crime. Studez are needed which

address themselves to the whole concept of police presence and its

effect upon crime.

19
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Individuals involved in law enforcement research have lamented
the lack of empirical research in this area. In discussing an
economic approach to police patrol allocations, Misner and Hoffman

1"

refer to the general lack of understanding by saving . we do

ﬁot know the effectiveness of patrolmen in reducing crimeg"l Giertz
bemoaned the same inadequacy in his effort to generate a cost-
benefit analysis of the preventive patrol function.? Richard
Larson, who has performed some excellent research related to the
criminal justice system, indicates that "we stress the need for ex-
tensive experimental and analytical work to indicate to what extent
preventive patrol deters crime.”3 This is reinforced by Hurter who
states that "here is a place where expériments with beat structure,
number of cars, foot patrols, helicopters, etc., should be insti-

tuted with an effort to determine their influence on the number of

crimes reported of varlous types . "t

lgordon E. Misner and Richard B. Hoffman, "Police Resource
Allocation® (paper presented at the Natlonal Meeting of the American
Association for the Advancement of Science, New York, N.Y., December

27, 1967), p. L.

2See J. Fred Giertz, An Economic Analysis of the Distribution

‘ bf Police Patrol Forces, Report to the National Institute of Law

Enforcement and Criminal Justice (Springfield, Va.: National

Technical Information Service, 1970).

3R.C. Larson, Models for the' Allocation of Urban Police Patrol
Forces (Cambridge, Mass.: M.I.T. Press, 1969), p. 3.

barthur P. Hurter, Jr., "Police Allocation Problems, Part I:
A Pramework for'Evaluation," in Allocation of Resources in the
Cliicago) Police Department, Report of Operations Research Task Force
toh the’Office of Law Enforcement (Chicago: Chicago Police Department,
1969).

20

T ——

()

O

o

o

Police Presence as a Deterrent

Most law enfofcement officlals believe that the conspicudus
presence of police officers acts as a deterrent to criminal activity.
If police officers are visible within an area, 1t is believed that
the perceived and actuél risk associated with committing an offense
is increased,

Thus, the levels of sctual and reported crime should

decrease.

There have been a number of published studies related to the

deterrent effect of pelice presence. Two of the most notable

studies were conducted within New York City. The first of these was

the Operation 25 study conducted within the 25th Precinct during
1954.5 The other was the more recent 20th Precinct study conducted
by the New York City Rand Institute.6

lsee "Operation 25," in Police Patrol Reasdings, ed. by Samuel
G. Chapman (Springfield, Ill.: Charles C. Thomas Company, 196L), .
pp. 206-21l.

283? S. James Press, "Some Effects of an Increase in Police
Manpower in the 20th Precinct of New York City," (preliminary draft),
New York City Rand Institute, February, 1971. '

21
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Most police departments have conducted studies concerning the
deterrent effect of their manpower. The degree of formality of
such studies hasgs varied from casual observaunce to moderately well
defined programs with statistical analysiskof results. The results
of such efforts are rarely published and are quite frequently not

documented. Accordingly, the impact of police presence upon crime

. has not been conclusively demonstrated.

POLICE PRESENCE AND DISPLACEMENT OF CRIME

Besides reducing.crime, another possible consequence of police

presence is crime deflection or displacement. Some people refer to

this phenomenon as a "spillover" effect. The belief is that certain
types of.crime could be spatially displaced or relocated as a result
of crime prevention programs. The type of crime displaced would
certainly depend upon the nature of ﬁhe prevention program. For
example, a program oriented toward higher standards for housshold
security devices may result in displacement effects for residential

burglary.

22

ey

()

O

A Hypothetical Situation

Suppose that a city has instituted & saturation program within
a8 section of the city. A potential offender, who encounters the
presence of a police officer, would face a number of alternatives.
These include:

1. Do nqt commit the offense.

2. Commit the offense.

3. Delay committing the offense until the additional
manpower are removed from the aresg,

. Move to an alternative target.

23.
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The first alternative -is perhaps the optimal with regard to socieby.
This decision would result in complete deterrence of the offense. If
the second alternative is selected, hopefully the additional police
presence would improve the chance of appreshension either during or
after the commission of the offense. If an offense is to be com-
mitted it would be desirable if it is enacted in an environment which
poses the maximum risk of detection aﬁd apprehens ion. The third al-

ternative is one which does not eliminate the attempted offense.

Rather, it results in what may be referred to as temporal deflection
or displacement (movement in time). The intended offense is carried
out, but at a time other than originally planned. The selection of
an alternative time might conceivably place the offender in an en-
vironment characterized by greater risk. The final alternative re-
sults in the spatial deflection of the offender. As a consequence
of the police presence, the offender makes the decision to move to
an alternative site. This choice involves not only spatisl dis-
placement, but, fo a certain extent must involve temporal displsgce-
ment. Another consequence of this alternative is the possibility
of "erime-switching."? This phenomenon involves selection of an
alternative target and an alternative type of offense. For example,
encountering a police officer as he is ready to attempt a robbery
of a liquor store, an offender might move’to a new grea where he

chooses to burglarize e residence.

. i
S

e

IMarvin Wolfgang of the University of Pennsylvania has con-
ducted studies related to this phenomenon. Results of the studies
have, as yet, not been published.
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Type of Offender

In discussing the spatial deflection concept, it is necessarj

to consider the types of offenders who would be affected. "Certain

types of offenders would be more likely to select the last of the

previously mentioned alternatives than other types of offenders.
It is useful to distinguish two types of offenders according

to whether they commit crimes of opportunity or crimes of need

This is a simple taxonomy of the motivations leading to commisgion

of an offense. Crimes of opportunity might be considered to be

those which are more Sjpontaneous, arising primarily because of sn

tnusual opportunity.

most by a latent tendency toward criminal behavior. Exauples

might include the group of juveniles who discover keys in an open
car and, therefore, take it on 1 Joyride; or the mass looting of

stores by crowds during a civil disturbance. When faced with an

overt preventive force, such offenders are more likely to select

the first alternative of not committing the offense. In contrast

to crimes of opportunity, crimes of .need might be defined as those
which arise cut of either an economic or pathological need. They

might be crimes which are planned, or at least anticipated by the

offender. Offenders in this category would include the professionsgl

criminal, the drug addict who has s need to commit an offense. or
3

other habitual offenders.

s

These types of offenses are perhaps motivated
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CRIME ESTIMATION MODELS
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Tremendous amounts of resources have been

’ s and will continue
to be, committed to reducing the level of crime

within éo i 1
fact exists, e

though, that little meaningful research has been con

du 1
cted to evaluate the impact of Such resource dllocations

Although
man i
y factors tend %o complicate research of this nature, att t
o . ™ e, tempts
termine Ebu amount of crime which would have occurred i th
, 1 ur in e

\
absence or an?&xperimental effect

%k generally have

been inadequate.
i
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If such a capability existed, mény types .of evaluations could
be conducted in a more meaningful fashion. TFor example, law en-

forcement agencies would be in a better position to evaluate the

effectiveness of various manpower allocations and pabrol strategies,

as well as the impact of helicopter patrol and high intensity street

lighting programs. In addition, the ability to determine an expected

‘level of crime would be useful in evaluating crime-related programs

initlated on a broader scale. Examples might include evaluation of

.drug treatment programs, programs which focus upon the problens

of juveniles, changes in city ordinances (involving curfews or more
stringent requirements‘on locking devices), and programs which would
alter the composition and traditionsl functions of police depart-
ments. Evaluations of changes in the policy or structure of the
other components of the criminal justice system also could be faci-
litated. Tor example, the legalization and government control of
narcotics distribution could be examined for decreases in crime.

In order to}evaluate the impact of these types of crime-control

- progrsms upon the level of crime, it 1s necessary to determine some

measure of the smount of crime which would be expected in the absence
of the program. By comparing actual levels of crime during the test
period with the expected levels, one could obtain some measure of
the impact of & particular program. In contrast to a forecast of
crime levels, which would be useful in the developrent of daily de-
ployment tactics by police departments, evaluative studies do not
demand a futuristic estimate of crime levels. Estimates derived
before, during, or after the experimental period would all be satis-

factory for evaluative purposes.

27
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OBJECTIVES OF CURRENT RESEARCH

In view of the demonstrated need for research in the area,
this study has the following objectives:

1. To develop and validate a crime-modeling technique
which will be useful in estimating expeéted crime levels 1in evalua-
tive studies.

2. To appraise the strengths and weaknesses of the crime-
modeling technique by examining its performance under varying para-
meters and by comparing its performance with that of more tradi-
tional models.

3. To apply the crime-modeling technique in an evaluative
study of the impact of intensive poliée patrol activitises.

h. To determine the impact qf.intensive police patrol
activities upon the level of crime within the area of patrol.

5. To examine for the generation of displacement effects
(spatialkand temporal) as a result of intensive peclice patrol
activitiéé. | ‘

6. To develop a model which may be of value in predicting
spatial displacement effects and to discuss considerations asscciasted

with the development of such models.

28
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CHAPTER II

THE MANPOWER EXPERIMENT

This research was conducted with the cooperation of the

Metropolitan Police Department of Washington, D.C. It focuses

upon periods during 1970, in which the Department's primary tac-

tical force conducted high intensity police patrol activities,

In order to provide the reader with some background about
the study, the chapter first discusses the police department's or-
ganizatiohal structure.  The primary emphasis is upon those
divisions which initiate visible deployments of poiice officers.
Tncluded in this section is a brief description of the tactical
unit which participated in the experiment.

The chapter also presents a brief description of the experl-

mental conditions and the geographic areas 1n which the experiment

. was conducted. Finally, the chapter discusses the sources and pro-

cedures used in gathering data on manpower and offenses.
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ORGANIZATIONAL STRUCTURE

Figure 1-1 illustrates the organizational structure for the
Metropolitan Police Department.l During the period of study the
department operated with approximately 1500 police personnel.
Approximately seventy-five per cent of this number were éssociated
with the Field Operations Bureau. This is the bureau which 1is
most responsible for creating visible police presence within the
city. Within the Bureau the Patrol Division, the Traffic Division,
and the Séecial Operations Division are the primary divisions which

create consplcuous police presence within the city.

lpigure 1 is taken from the Annual Report of the Metropoli-
tan Police Department, Washington, D.C. Figcal Year 1970.

2Tne actual strength of the force on June 30, 1970 was 141436,
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Patrol Division

Patrol Division responéibilities can be divided generally
into (a)yresponding to calls-for-service and (b).preventive patrol.
The manpower which carry out these responsibilities are assigned to
each of the city's seven police dis%ricts. Fach district is con-
cerned primarily with maintaining regularly patrolled beats through
the use of patrol cars; footmén, and scooter patrols. In most
districts, assignment of manpower to the regular scout car beats has
the highest priority. These cars are assigned to particular beats
and spend the largest percentage of their time responding to calls-
for-service. After the scout car beats have been assigned, resi-
dual manpower are avallable for special assignments such as préven—
tive patrol. In addition to the above resources, most districts
operate rather modest tactical units. Men operating within these

units are usually split between non-uniformed, casual clothes units

and uniformed scooter and foot patrols, which are used for preQ

ventive patrol activities.

.3 2

Tpaffic Division

This division is responsible for traffle control with?n the
city. Usiné pétrOl cars, motorcycle patrols, and footmen, this
division comprises but a small portion of total police manpower
visible to the public. ‘Very often, footmen directing traffic at
intersections are unarmed cadet officers. In addition, their pri-
mary period of operation is during the daylight hours when traffic
volumn 1s the gréatest. Discussions with the Traffic Division
Commander led the researcher to conclude that for the purposes of

the experiment, the effect of their presence was almost negligible.

33.
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Special Operations Division

The Special Operations Division (SOD) is most appropriately
identified as the tactical unit of’the department. Operating
throughout the entire city and autonomously from the districts, its
ma jor responsibility is crime prevention. Although this division
has a variety of other responsibilities, including control of public

demonstrations and special events, harbor patrol, and Presidential

~details, its primary effort is in preventive patrol activities. The

Tactical Branch of SOD is the unit whichcarriesout this effort on
a city-wide basis. Its manpower are removed from the responsibilities
of handling rocutine calls-for-service and aré thus free to concen-
trate upon preventive activities. In addition, the Tactical Branch
has the mobility to respond to needs which arise aﬁywhere within the
city and might be thought of as a trouble shooting group. It also
has the qapability of conducting saturation efforts within areas of
the city which have serious crime problems. The Tactical Branch
utilizes visible and césuél clothes units and foot patrols. Visible
operations are moét often conducted using two-man patrol cars.
Foot patrols are used on a regular basis, and may be increased or
decreased depending upon the type of problem being addressed.

This study focuses upbn the activities and impact of the

Tactical Branch of SOD during three months in 1970.

3L
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EXPERIMENTAL SETTING

Experimental Condition

O

During 1970, SOD decided to embark upon a new crime preven-
tion strategy. A common strategy employéd by SOD was to utilize
the Tactical Branch in a mobile fashion. Based upon daily or
weekly crime trends, patrol units were assigned to problem areas
within the city. These assignments were then of very short dura-
tion in order to minimize the predictabillity of patrol movements.
Based upon an analysis of crime figures, performed by the Operations
Planning and Data Processing Division, problem areas within the city
were identified and recommendations were issued to SOD for purposes

of planning a new intensive patrol strategy. The new strategy

involved selecting a contiguous geographical area which had receutly
incurred high levels of crime and assigning the Tactical Branch to
that area for a period of one ﬁonth.» The strategy was one of high
visibility and high concentration within the selected area. Tac-
tical Branch officers were removed from the area of intensive patrol
only for special aSSignments. Otherwise all Tactical Branch re-
sources were focused upon the area. The officers were dgployed for
onlﬁ two shifts during ény day. The 12:00 a.m. to 8:00 a.m, shift
was not covered. In deploying officers, assignments were superim-
posed upon regular District deployments. District assigﬁments wsre

not’to be changed or wmeodified in light of SOD deployments.
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Periods Studied

The new strategy was ilnitiated during the summer of 1970.
Three of the first four months were selected for evaluétive pur-
poses. These months were August, September; and November. October
was excluded due to a discontinuity in the experimental éondition.
The researcher felt that the Tactical Branch officers were reas-
signed to other activities during the month for a period of time

sufficilently long to disturb the experimental condition.

During the August experimental period, the Tactical Braunch

‘was assigned to eight contlguous reporting areas located in the

Northeast section of the city. (A reporfing area, as used within
Washiﬁgton, D.C., will be defined later in the chapter.) This set
of reporting areas, located within the Fifth Police District, was
selectsd due to the high incidence of robbery during the month of

June. The zone was primarily a residential area. It had a mix of

housing conditions which varied from substandard to moderate qualiby.

One central strip of commercial development ran through the center

of the ares along H Street. The more serious crime problems for this

ares were residentisl burglary and street robbery.
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The September experiment was conducted within the First Police
District. Twelve reporting areas were selected to receive the
intensive patrol activities. These twelve reporting areas were
selected on the basis of high rates of crimé for the more serious
crime categories during the month of July. Compared with the Auéust
test zone, this zone was characterized by less residential concen-
tration. There was a greater degree of openness due to wider
streets, more schools and playgrounds, and more commercial develop-
ment. The area was characterized by a greater variety of housing
than the August test zone. Although there were pockets of sub-

standard housing, there were also high rise apartments, as well as

other moderate income housing.
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The November experiment was conducted within the Third Police

Distridt. Seventeen reporting areas were involved in this last

period studied. Three of these areas were actually added to the
teost zone on November 17, This was due H0 increases in crime within
these reporting areas during the first part of the test period.

Note is made of this in the evaluation portion of this study. The
original fourteen areas were selected on the basis of high rates of
incidence of burglary, robbery, and auto theft during August and
September preceding the experiment. Visually, this test zone was
more commercial than either of the preceding test zones. It was
very close to the center of the downtown business district. Aside
from the widespread commercial and office building developmeqt, é
variety of housing types existed. In particular, there were large
pockets of low income housing in the northern part of the test
zone. |

Appendix A presents more detailed socioeconomic and

demographic data for the three test zones as obtained from the

1970 Census.

38

S S b o

)

O

£

>

DATA COLLECTION

This section discusses the sources and procedures used in

gathering data for the study.

Manpower Data

Since the experiment involved an increase in visibie manpower,
1t was necessary to measure the relative increase in police presence.
Thus, data had to be gathered which reflected normal 1aveis of police
presence within the experimental zone, and levels which existed during

the experimental period.

District Deployments -~ In order to determine normal levels of

police presence, 1t was necessary to gather data related to deploy-
ments within the involved districts. Discussions were held with
personnel at each district in order to gain familiarity with deploy-
ment policies. In particular, regular visible deployments were
identified. The visible resources alway; included the'regular scout
car beats. In addition, all districts had tactical units which
provided certain levels of visibility. These units rarely operated
with patrol cars. They generally operated through scooter patrols
or footbeats. In addition to the scout cars and tactical units,

most districts had other special bests which were manned on a

regular basis,
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Once: the mix of visible resources had been identified, it was

necessary to determine which of these resources was normally allo-
cated to the reSpective test zones. This involved a mapping qf

patrol beats over the test zone. Scout car beats were rigidly de-

fined, although they were modified sometimes in crder to meet

temporary needs. As an example, a scout car could have been gssigned

to cover both its regular area and a neighboring’scout beat if the

Other scout car was off duty. Beat boundaries were obtained for

other visible resources either from beat sheets or the daily assign-
ment book (PSS Book)., In those instances where a beat was partly

within the test zone, an estimate was made of the percentage of the

beat time expended inside the test zone.3

: 3This estimate assumed uniform coverage of the beat and it
was based upon an estimete of the portion of the totsl beat areas

lying within the test zone.

Lo
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~Data concerning district deployﬁents Tor. both the month prior
to, and the month of,’the experiment were obtained from the district
PSS books. These books reflect those officers on duty, their as-
Signed activity, and the time on and off duty, and a periodic loca-
tion check. Dats concerning district deployments for the mo-ath
prior to the experiment was used as an estimate of normal visibility
levels for that time of year. This data served as g check on the
districts to assure that deployments did not change significantly

during the test period, in light of SOD's activities,

SOD Deployments .- Similar data had to be gathered for SOD

Tactical Branch activities, Visible deployments within the test

zone first had to be identified. These were most often one and
two-man patrol cars, although footbeats were sometimes added. Dats
used to measure the added presence was obtained from daily roll call
Sheets. These sheets reflect information concerning officers on duty,
their assigned activity, and hours on duty..

Comparisons between combined levels of visible manpower for
both SOD and the involved district and the district deployments were
used to estimate the relative increase in police visibility during

the test period. The basis for this cowmparison will be presented

.In a later chapter.
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Offense Data

For purposes of the study, it was necessary to determine which
offenses would be included in the analysis. The coffense categories

of the Federal Bureau of Investigation provided the basis for

selection. The Bureau utilizes both reported Index crimes and Part

offenses as a measure of general crime trends within the country.
Nationwide Index offense data are published annually in the Uniform

Crime Reports. These crimes represent the more serious offense

categories. Included in this group are murder and non-negligent
manslaﬁghter, forcible rape, aggravated assault, robbery (excluding
pick-pocket and purse-snatching), burglafy,vlarcency over'$50, and
Since the experiments were directed af reducing sérious
crime, it was decided to focus upon this set of crimes for evalu-

L

ating the impact of increased poiice-presence.

uThese crimes were used with one exception. From the stand-
point of data reduction, it was more convenlent to include larceny
over $100 than larceny over $50. ‘ o
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Offense Reporting System - At the time of the experiment, the

city of Washington, D.C. was sub-divided inbto six police districts.

The Sixth District since has been divided into two police districts.

The six-district system evolved from a precinct system. Although

some jurisdictional boundaries had changed, a basic reporting system,

.created in late 1967, remained constant. This system subdivided

the city into 360 areas to be used for reporting crime.
sometimes_referred to as Carney Blocks, constituted the smallest

geographical units for which crime statistics were regularlyb

gathered and summarized.5 The geographic boundaries for these areas

were selected using a variety of criteria. For example, the
boundaries of a reporting area were in most instances coincident

with streets or other natural boundaries. The size of an area was

quite variable, and was based upon considerations of balanced demand

for police services, as well as upon population and commercial

density.

. SNamed after Lt. Michael D. Carney of the Washington Metro-
politan Police Department, these areas were inspired by the Pauly
Block system created previously in St. Louis.

L3
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Data Tapes - With the cooperation of police department offi-

clals, magnetic tapes were obtained which contained offense data for
Fiscal Years 1968 through 1971. Thése served as the primary data
base for the study. The four tapes contained offense data for over
380,000 crimes. Of these, over 200,000 were Index crimes. Re-
cognizing that information might not be complete, records were
screened to assure that iInformation pertinent to the study had been
recorded. This information included type of crime, date, and
reporting area. Due to time and resource limitations, it was not
possible to analyze the extent to which incorrect information was
recorded. Those familiar with police departments are ful}y aware of
the inconsistencies which can arise in classification of crimes.
In addition, it is suspected that errors might have existed in
designating the location of a crime via reporting area. Such errors
were probably more prevalent in 1até 1967 and.early 1968 shortly
after the creation of the 360 reporting areas.

Computer programs were written which allowed for data reduc-
tion. These programs allowed for tabulation and summarization of
offense data according to crime category, location, and time para-

meters.
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CHAPTER ITI

CRIME ESTIMATION MODEL

In this manpower study, as in any similar type of evaluative
study, the impact upon crime was determined by comparing actual
levels of crime with those which would have been expected in the
absenée of the experimental condition. Therefore, 1t was necessary
that a satisfactory method be identified for estimating the level
of crime which otherwise would have been expected. Heretofore,

the methods used in similar studies have been statistically

unappealing and of questionable validity.
CRIME-CORRELATED AREA GONCEPT

In order to cope with this problem an alternative model was
proposed. 1t was developed on the basis of a simple and rather
intuitive assumption. The assumption waé that there exists a setb
of ecrime-related factors which operate upon a city as a whole.,
These factors operate in such a way as to influence general crime
levels in a city. While the most obvious of these factors is
weather, other factérs might include the pervafiveness of drug use,
number of policemen in the city (assuﬁing g fairly uniform dis-
fribution), general economic conditions, community attitudes and
spirit, the general relationship between the cowmunity and the

i i e i i ‘ i actors which
police, andkvarlous socioeconomic. or demographic f 8

collectivély characterize the city as a whole.
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It was hypothesized that as a result of the operation of these
factors, the levels of crime in two areas might fluctuate'in a
gimilar manner. For example, severe weather conditions might cause
crime levels in many areas of a city to decrease. Assuming a
pervasive use of'drugs, an increase in the street price of drugs
could result in increased crime levels in a number of sareas of ﬁbe
city. It was thus hypothesized that given any area 1ln a clity,
there might be identified another area (perhdps a "sister" area)
in which the rate of change in the level of crime might be very
similar. If this is so, one might find that the levels of crime in
two areas are highly correlated over time. And in an expgriment
such as the manpower study, one might estimate the level of crime
in an experimental area based upon the level which occurs in 2
non-experimental area.

One apparent advantage of usiﬁg this concept relates to
greater use of information. Many of the traditional time-dependent
crime modeling techniques aliow for inclusion of information leading
up to the experimental period. A virtue of the crime-correlated
area concept is that it allows for causal forces to operate during
the test period and for information related to théir operation to
’be inciuded in the estimating procedure.
| A general form éf the model is:

xit = £lxjz) - {3.1)
where xit equals the level of crime occurring in area 1 dﬁ:ing
period t. It should beknoted that this model iméiieskan ex post

facto estimate rather than a forecast of crime.

Qo

~smallest geographic units over which crime is summarized on a routine |

A secondary hypothesis related to the concept was that two
areas might have highly correlated levels of crime even though they
are dissimilar in cértain ways. It was proposed that two areas
might be dissimilar with regard to:

| a. average level of crime A . . ;
b. location
¢. 8Socloeconomic and demographic characteristics

This hypothesis infers that, even though twc areas are dis-
Similar with regard to the above chéracteristics, they may have
g2imilar, or proportionate opportunity structures for crime.' Thus,
the operation of widespread crime influences might cause gimilar

varistions in the levels of crime.

PRELIMINARY ANALYSIS

e R

Prior to testing the hypotheseé, certain declsions had to be
made concerning parameters in the analysis., One decision related to
the definition of an grea in testing for crime-correlated areas. In N
late 1967, the police department subdivided the District of Columbia

into 360 standard reporting areas. These agreas represent the

basis. Due to the fact that these areas were ccnvenient, and that
patrol boundaries often coincided with reporting area boundaries,
these were chosen as the fundamental areas for testing the hypotheses.,

Another decision concerned selection of an appropriate time

period for summarizing crime data. The decision was in large bpari
dictated by the duration of the manpower experiments. Since the

manpower sllocations were designed for one-month periods, it was

S S

decided to test for monthly correlations.
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The last decision concerned the measure of crime to be used
in testing the hypotheses. Since the impact of the manpower experi-
ment was judged in part by the effect upon Index offenses, this

category of offenses was selected.

Reporting Area Versus Reporting Area:

Linear Model

To test for the exlistence of crime-correlated areas, 1t was
decided to correlate monthly Index crime levels between reporting
areas. Thirty months of Index offense data,
1968, were used as input for the analysis A linear functional form

was assumed such that the general model form, (1), becomes:

Xit = a + bxjg (3.2)
This model assumes that the ratio of the changes in the levels of
crime between two areas 1is constant.

Performing an exhaustive set of linear regressions, monthly
Index crimes for each reporting area were correlated with those of

each of the remaining 359 reporting areas.

beginning with March of

e ——

A test Qf'significance had to be conducted to determins
whether the levels of monthly Index offenses were significantly
correlated between two areas. This wags achiéved by performing a
test to determine whether the true coefficient: of correlation,
Pxy, was significantly different from zero. The follbwing test

statistic was computed:

Pxy N-2
(I — ‘ (3.3)
l-ryy@
where: rxy = sample coefficient of correlation
N = sample size

With this statistic having N-2 degrees of freedom, the hypothesis

Hy: P =0

Xy (3.4)

was tested.

Results

Of the more than 60,000 sets of correlations performed, 13,2)3

or over 20 percent, .05 level.

of these proved significant at the

Table 3-1 summarizes those sample correlations of highest degree.

TABLE 3-1

S IMPLE COEFFICIENT OF CORRELATION AND ASSOCIATED FREQUENCY
LINEAR MODEL FOR REPORTING AREAS

§§m2lg_g No. of Correlations
.850-.900 | - 1
.800~. 8449 10
.700-.799 - ' 183
.600-.699 : 110l
.500~-.599 3013
.1100-.1499 5766
49




The results led. to some intéresting observations which tended
to support the secondary hypotheses. It was found that for two
areas to be highly correlated, they need not have similar levels of
crime. Table 3-2 presents data which supports this observation.
Shown are the relative Index crime levels for Fiscal Year, 1970, for
the 11 pairs of reporting areas having the highest correlations.
Similar results were reflected at lower levels of correlation.

Further observation of the results showed that some of the
higher correlations involved areas located close to one another;
others involved areas separéted by considerable distance. From
Table 3-2, reporting areas 345 and 340, 517 and 510, 517 and 516,
and 515 and 51l., are examples of areas which are adjacent to one
another. The high correlations associated with these palirs are
intultively satisfying in the sense that crime opportunities and
crime influencing variables would be expected to be similar within
small, contiguous areas. The other pairs of reporting areas are
separated by considerable distances. 833 and 3}1 provide an illus-

- tration of g high éorrelation between two areas in opposite ends of
the city. And lastly, some higher corfelations involved areas simi-
lar’in socioeconomic and demographic characteristics; others were not

Similar.

50

.
.872
.828
.825
.82l
.818
.818
.813
.808
.802
.801
.800

TABLE

3-2

RELATIVE CRIME LEVELS FOR 11 HIGHHEST
CORRELATED PAIRS:

REPORTING AREAS

LINEAR MODEL FOR

Ratio of FY 1970

Reporting Areas Index Totals
832 & 323 296/191
833 & 311 213/ 65
515 & 838 61,0/11,8
345 & 340 675/615
337 & 332 730/225
516 & 938 231/169
517 & 510 L6/258
517 & 516 Lli6/231
515 & 51k 6L,0/375
72l & 128 889/582
338 & 509 Lsh/2l1
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MULTIPLE PREDICTOR AREAS

Although the results of the linear regression analysis tended
to support the hypotheses concerning the existence of significant
correlations between reporting areas, the degree of correlation was
not believed sufficiently high enoﬁgh for purposes of prediction.

It was hypothesized that by utilizing multiple predictor areaé,

the degree of assoclation might be improved to satisfactory levels.
Or, a better estimate might be achieved If the level of crime in

one reporting area was based upon the levels obcurring in several
other reporting areas. The logic supporting this argument was that
the measure of crime belng used 1s an aggregate of several different
types of crime. It could be assumed that the correlation of Indeg
offenses between two reporting areas is based substantially upon
Ssimilarities in the behavior of one or more particular types of
crime. For exanple, two aregs might have similsr burglary problems,
Because burglary is the Index offense having the highest rate of
incidence, similarities in burglary alone might account for a con-
Siderable degree of assoclation between levels of Index offenses.
Residual variation might be closely associated with the behavicr of
another type of crime. Thus, the justification'for the introduction
of other reporting areas (independeht variables) might be based upon
similarities in the benavior of other types of offenses between the

two areas.
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The general form of the model is:

Fip = blepgaXop, oo,xpg) (3.5)

where the independent variables are the levels of crime during

_period t for n selected predictor areas. TFor purposes of analysis,

i1t was decided to employ a linear functional form which presumes an
additive type of relationship. Thus, equation (3.6) expresses the

relationship,
A ' o |
Xig =2 7 pbyxyy (3.6)
k=1’ .
KA i
where x;i represents the predicted (expected) level of crime

occurring in area 1 during period t.

Model Development

In order to test the validity of the concept, i1t was decided
to develop predictive models for a sample of 36 non-experimental
reporting areas. Preaictions were made for the month of September,
1970, which was one of the first experimental periods. Potenfial
predictor areas (independent variables) were selected from those
reporting areas geographically removed from thg influence of the

Septembef manpower experiment.
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Atypical Crime Tevels - It was realized that crime estimates

derived from the predictive models might be sensitive to atypical

data points for the period of prediction. Thus, an atypical

September level of crime in a predictor area would decreaée.the

predictive accuracy of the model. A data point is normally not

eéxcluded as being atypical unless g supporting cause can be identi-
fied. Unfortunately, information concerning unusual changes in

crime-influencing variables is not generally documented for geograbhic

units the size of 1 reporting aresa, Therefore, prior to development

of any models, September crime levels were examined for a1l

potential predictor areas. Comparing the September leveiAwith the

past 30 months, certain reporting areas were excluded as8 possible

predictor areas. Exclusion was permitted only if comparisons made

the level of crinme appear suspiciously abnormal (relative not only

to the area itself, but also to neighboring areas). Because of the

large pool of over 200 potential predictor areas, 1t was believed
that elimination of several areas would not éeriously inhibit the

development of a satisfactory predictive model.
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Selection of Predictor Areas - Once a pool of potential pre-

dictor areas had been identified, a stepwise regression package was

1

used for development of the crime estimation models. The stepwise

procedure for model development was believed to be the best of those

procedures available and operational. Compared with the "forward-

selection™? procedure for model development, Draper and Smith say

of the stepwise procedure:

The improvements involve the re-examination at every
stage of the regrgssion of the variables incorporated
Into the model in previous stages. A variable which may
have been the best single variable to enter at any early
stage may, at a later stage, be superfluous because of
the relationships between it and other variables now in
the regression. To check on this, the partial F criterion
for each variable in the regression at any stage of cal-
culation is evaluated and ¢ompared with a preselected
percentage point of the appropriate ¥ distribution. This
provides a judgement on the contribution made by each
variable as though it had been the most recent varfable
entered, irrespective of 1its actual point of entry into
the model. Any variable which provides a nonsignificant
contribution is removed from the model. This process is
continued until no more variables will _be admitted to
the equation and no more are rejected.

”

1The package used was the BMDO2R Stepwise Regression routine
contained in BMD Biomedical Computer Programs, ed. by W.J. Dixon
(Berkeley: University of California Press, 1970), pp. 233-257-

2Discussed in N.R. Draper and H. Smith, Applied Regression
Analysis (New York: John Wiley and Sons, Inc., 19667, pp. 169-171.

3Tpid., p. 1T71. ) gi

i
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 to assure SLgnlflcance of lO percent.

For purposes of model development,
selection of the final mix of independent variables. First, the
overall regression had to be significdnt at a prédetermined 1§ve1
of significance. In order to determine whether the joint~regression

of the dependent variable on the independent variables was signi-

ficant, a 5 percent level of Significance was assumed. Computing
the statistic
R2 o
(r-1) '
Fo= | (3.7)
(1-R2)

“(N-r)

where: r = number of varisbles in the correlation

i

N sample 8ize

R

coef'ficient of multiple determination
w1th r-1 and N-r degress of freedom the overall regression was
determlned SLganlcant if the computed F- ratlo exceeded a critical
F value correspondlng to the level of significance and assoc1ated
degrees of freedom.

The second criterion was the paftial F criterion.
Crit;cal partial F values were selected so &8s to assure significance
of 5 percent. The same critical vaiué was used’fof determining
variables to both enter and leave the model. In those ihstances
in which the level ofvsignificance was overly restrictive for

purposes of entering variables, thwfcrltrcal E values wsre revised

3
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two criteria were used for .

- g,

mations of September Index offense levels were generated.

Preliminary Results

Models were developed for the 36 reporting areas, and esti-

Table
3-3 summarizes the results of the crime estimates for the 36 areas.
Ninety-five percent confidence intervals were established for the

actual level of crime. In approximately 80 percent of the predic-

tions (28/36),

the 95 percent confidence interval.

the actual level of crime for September fell within

The reporting areas for which
actual levels fell outside the computed confidence interval are

denoted by an asterisk.
These 8 models were examined more closely to seek an explana-

tion for their poor crime estimates. Compared with the other 28

models, the final correlation models for these eight involved s

large number of predictor areas (independent variables). The
number of independent varilables was generally on the order of 10
or more. Multiple coefficients of correlation were agll high for

these models and the staddard error terms were quite low. A form

of sensitivity analysis was employed by making predictions at each

step in the model development. Predicted levels were compared with

actual levels of crime and deviations were noted. In addition,
actual levels wéré compared with 95 percent confidence intervals.
It was interesting that in almost every model, predictions were
‘reasonably good and actual level® of crime were well within the 95

percent confidence intervals for the 1initial stages of modgl.

development. Eventually, though, a point was reached whereby

further introduction of independent‘variables resulted in poorer

estimations.
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TABLE 3-3
COMPARISON OF ACTUAL AND PREDICTED tEVELS I (‘)
OF INDEX OFFENSES FOR SEPTEMBER, 1970: 1@
36 NON-EXPER IMENTAL REPORTING AREAS
Reporting Sept. Index Offenses Absolute Standard Error
Area Actual - Predicted Deviation of Estimate
114 6 4.8 1,2 ; Q
125 7 5.9 1.1 ;’é
316 20 13.4 6.6 3.3
330 11 10.4 6 1.6
332 16 19,9 3.9 2.7
407 51 45.8 5.2 4.0 o
* 408 18, 8.7 9.3 1.8 -
409 21 . 25.2 4.2 4.1 -
411 23 25.3 2.3 3.9
* 512 28 38.6 10.6 2.6
513 20 18.1 1.9 3.0
525 16 19.0 3.0 3.1 ©
542 4 5.7 1.7 1.2
552 11 15.4 4.4 3.5
* 556 7 12.6 5.6 1.5
616 9 6.3 2.2 2.9
618 11 5.6 5.4 2.9 ,
724 61 67.7 6.7 7.3 <)
* 806 10 5.7 4.3 '9
813 16 13.0 3.0 2.4
* 814 16 11.1 4.9 1.2
* 815 7 13.4 6.4 2.9
816 6 4.9 1.1 2.1
820 12 120 0.0 2.0 e
828 4 4.8 .8 1.1 -
* 831 9 11.5 2.5 1.1
832 13 17.6 4.6 3.5
833 10 12.9 2.9 4.2
840 14 8.1 5.9 3.6 0
841 15 15.1 1 2.6 .
848 6 8.9 - 2.9 2.4
902 17 24.0 7.0 4.8
* 906 .9 13.0 4.0 1.1
910 15 15.1. 1 1.5
920 16 11.8 4.2 4.0 o
929 8 9.2 1.2 2.3
% Actual level outside 95 percent confidence interval
O

()
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Overfitting a Model

It was suspicioned that the introduction of additional inde-
pendent variables was resulting in what is often referred to as

overfitting. "The fitting of regression equations that involve wmore

independent variables than are necessary to obtain a satisfactory

fit to the data is called overfitting."u From an intuitive stand-

point, the problem of overfitting a model might be explained as
follows. Given a set of potential independent variables, it might
Bé hypothesized that there exists one best model describiﬁg the
dependent variable. By "best model,” it is inferred that the
appropriate functional form, as well as the optimal set of explana-
tory'variables have been identified. This model may involve ohly

a subset of the group of‘possible independent or explanatory vari-
ables. if, in the process of developing a regression or correlation

model, the best model has been attained, the further addition of

independent variables might tend to contaminate the relationship.

O
]

Inclusion of additional variébles might serve to improve the Tit
the model to the sample data points, but it might do this at the
expense of generating a biased,ror incorrect, model.

It is true that the inclusion of additlonal independent.
variables cén improve the degree of correlatién and diminish the
residualvsum of squares. AThe coefficient of correlation can always
be made to equal unity by having the number of indepeundent variables

approach the sample size. Draper and Smith allude to‘this when

they say,

Livia., p. 167.
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We must be sure that an improvement in R2 due to}adding
a new term to the model has some real significance and is
not due to the fact that the number of parameters in the

model is getting close to tge saturation point—that is, | '
. the number of observations. : ~

What may ultimately occur is an excellent fit to the samplé-data
points, but an inability to extrapolate for predictive purposes.‘

In the stepwise regression process of developing a model for
purposes of prediction, the problem is one of identifyiné the optimal
stage at which to terminate entrance of further independént variables.
Several techniques were examined which purportedly help in resolving.

this type of problem. Mallow's Cp criterion,6 which allows for

graphic comparison of regression equations, and Allen's predicted

sum of squares (PrESS )7 technique for simulating prediction, were
both examined to determine their usefulness. Actial application 6f
the two techniques, using sample data, resulted in inconsistent
results.

| Some experimentation with various heuristics was conducted

for the 36 models. In each instance, the heuristic involved identi-
fication of the stage in model development at which.entrance of

further indspendent variables should terminate.

5Ibid., p. 63.

6See C.L. Mallows, "Choosing Variables in a Linear Regression:
A Graphical Aid" (paper presented at the Central Regional Meeting of
the Institute of Mathematical Statistics, Manhattan, Kansas, 196l);
C.L. Mallows, "Choosing a Subset Regression" (paper presented at the
Joint Statistical Meeting, Los Angeles, 1966), and J.W. Gorman and

. R.J. Toman, "Selection of Variables for Fitting Equations to Data,”

Technometrics, 8, 27-51 (1966). '

fSee D.M. Allen, "Mean Square Error of Prediction ss a Criterion
for Selecting Variables," Technometrics, 13, 37-51 (1971), and R.L.

Anderson, D.M. Allen, and F.B. Cady, Selection of Predictor Variables

in Linear Multiple Regression, Technical Report Number 5 (University
of Kentucky, Department of Statistics, 1970). '
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DedisionARule Sélected

A comparison was made of the performance of the wvarlous decision

rules for termination. In addition, the behavior of predictions was
observed for all 36.models by generating predictions at every step
of model development. Observation of this behavior resulted in the
conclusion that as the number of independent variables introduced to
the model approached seven or eight (with sample size equal to 30),’
there 1s a strong possibility of overfitting. Predictions beyond
this point quite often begin to degenerate. Thus, it was found that
performance, in terms of accuracy of predictions, was best when
tightening the level of significance on the partial F tests for
determining entrance and exit of independent varisbles. ‘

The rule selected, therefore, for determining cutoff points
in model development was as follows:. Set the level of significance
for parfial F tests at .05. If this level of significance permits
the intro&uction of a large number of independent variables (7 or
more, with the sample sizé being used) tighten the level of signi-
ficance. On the other hand, if the level of significance is so
tight that 1t appears to be overly restrictive regarding entrance,
it should be increased. Such would be the case 1if the partiallF
test permitted no entry of Independent variables, or if it permitted
so few that the standard error associated with the predictions was

too large to assure meaningful predictions.
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The problem of overfit, as related to developing predictive

iodel i : d

models, is apparently an unresolved one. It is still receiving th
18

-attention of statisticians. The above solution has been selected

as an interim mesns of coping with the problem in this pafticular

application. Application of the decision rule to the original 36

areas, as
s well as to several new reporting areas, resulted in actual

levels falling outside the 95 percent conf'idence intervals in one

o ;
ase only. The mean absolute deviation between actual and predicted

1e . R ,
vels of crime was approximately 3.0, Measuring relative'uncertainfy

of predictions by the ratio of the standard error of the éstimate

to the predicted level of crime,

A

O vx
%— (3.8)

the average ratio was approximately 22 percent. This measure of
uncertainty, as might be expecﬁed, was much lower for higher crime
aregs.

" OPERATIONAL CONSIDERATIONS

Application of the crime-correlated ares concept, for purposes
s e

of eval i i ‘
uating a crime-control brogram, requires a number of opersg-

tional considerations. The following discussion relates to these

considerations and the approaches taken in evaluating the manpower

experiment.
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areas were hnot

“Potential Predictor Areszss

An initial decision in applying the concept to an evaluative
study is the identification of potential predictor aress. Areas
Should not be considered as potentlial predictors if they undergo any
unususl or abnormal crime influences. Thus, areas which.are in-
fluenced by the experimental condition or program should not be
cons idered.

In the manpower experiment, between eight and seventeen re-
porting areas were part of the experimental zounes, depending upon
the mdnth of the experiment. Thus,

in develeping & crime-estima-

&
tion model for any reporting area, the other experimental reporting
censidered.

If it is influence of the

suspected that the range of program

extends beyond the geographical boundaries of the experimental

condition, any areas falling within this range should be excluded.
Since spill-over or displacement effects were beliieved pcssible &s
a result of saturation efforts, a range of potential influence was
assumed. The range was arbitrarily selected té be at least a wile
from any boundary of the test zone.

In addition to these areas, any areas which are lknown to

incur an unusual crime influence, not related to the experiment,

‘should be excluded. For example, the initiation of a methadone pro-

jeet, initiation of a juvenile program, or a localized change In
police tactics would be sufficient justification for excluding an

area. As mentioned earlier in this chapter, systematic documenta-

tion of such information is not done on a regular bagsis by most

communities nor their police departments. Such is also the case
for Washington, D.C.-
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In the manpower experiment, the number of reporting areas
excluded for the above-mentioned reasqns was usually 50 or more.
Since there are 360 reporting areas within Washington, there remained
a pool of approximately 250 to 300 potential predictor areés. This
is an extremely large number of possible independent variables, and
the number of different combinations of variables which could be
used in developing a model is staggering. To further reduce the
number, it was decided to exclude low crime areas. Thus, any
reporting areas which incurred less than 50 Index offenses pef yeaf

{or less than 5 per month) were eéxcluded. Elimination of these

areas reduced the pool to approximately 200 variasbles.

Atypical Data

As mentioned earlier in the chapter, estimates of‘crime levels
based upoﬁ the use of the crime-correlated area concept might be
sensitive to atypical crime levels. Because of the lack of docu-
mentation of abnormsl crime-influences, it 1s believed that some
form of data analysis can aid in identifying unusual periods. A
variety of statistical techniques might be used in identifying these
periods. Clustering analysis might prove very useful; especially
in accounting for the not so obvioué changes in orime patterns.

For purposes of the manpowér study; a less sophisticated approach
was used.. It was assumed in this study that the marginal benefits

derived from using a more sophisticated technique would not be

substantial.

6l

In developing models, crime levels for the month of the pre-
dictlon were screened for all potential predictor areas. With com-
parisons.made as discussed earlier in the chapter, an a priori
exclusion of areas was performed 1f crime levels appeared suspiciouzly

abnormal.

The Process of Model Generation

Generation of crime estimation models can involve a large
number of potential independent wvariables. If all of these vari-
ables were to be considered as candidates for entrance, there would
be a problem of identifying a program having the capacity to handle
such a large number of variables.

In the manpower study, no program was identified which could
handle 200 or more variables. The BMDO2R Stepwise Regression pré—
gram, which was finally selected, cah handle a maximum of 80 vari-
ables. In order to give all variables some consideration in
developing the crime-estimation models, a procedure was adeopted
whereby three preliminary runs were conducted. In each of the runs,
approximately one-third of the potential independent variables were
regressed agalnst the dependent variable. Examination of each of
the three generated models resulted in a skimming procedure. The
independent variables included in each of the three models were

combined to form a new group of independent variables to be used in

g final summary run which determined the crime-estimation model.
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The procedure for developing these models was tedious and time

( ! consuming. The prediction model developed for any reporting ares

involved four stepwise-regression runs. For example, models were
developed for 12 experimental and 17 peripheral reporting areas in-

volved in the September experiment. Thus, final modelskrequired 87

i ' computer runs. The intention was to come as close as possible to the

one, best predictive model. To do so, it was believed that all

potential Independent variables had to be givenweome'consideration.
The conclusion based upon these experiences, was that the

stepwise regression procedure will not guarantee the one, best model,

, large computer run. The stepwise process 1s a conditional procedure;

entrance of another variable is contingent upon the sexisting mix of

independent variables contained in the model. Also, 1t was concluded

that there exiSt mény good predictive models involving a number of
combinations of predictor areas. Many of the models developed in
the 3 preliminary runs were quite satisfactory. Thus, from the
standpoint of operationally generating useful models for evaluative
studies, there is no need to bother with all potential independent
¢ variables. Specially designed procedures might be used to select
| a subset of independent variables for model development. On the

other hand, simple raﬁdom selection procedures might indeed generate

X ‘ sgtisfactory pools of predictor variables for final model develop-

ment.

g}
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even if all potential independent varlables can be included in one -~

e i oo

O

O

)

s e SR

SUMMARY

The results of this anrlysis indicate that the multiple pre-
dictor concept can prove very useful in making ex post facto esti-
mates of expected crime levels within an area. It should be

remembered that this model is an associative model. The levels of

crime in selected areas are used ss proxies for the true causal
determinants of the level of crime in other sreas. For purposes of

evaluating the impact of a crime-related experimental condition,

these areas are similar to the concept of experimental control areas.

They are similar in the sense that they should not be influenced by
the experimental condition, nor should they be subjected to other
abnormal crime influences. But, the selection of these "predictor"
areas is not based upon any similarities in socioeconomic or
demographic characteristics, or in level of crime. The basis for
selection is the association of the rates of change in crime between
the experimental and "predictor™ areas. Therefore, according to

the results preseﬁted, i1t would not be counter-intuitive to find
predictor areas selected which are quite dissimilar as compared with

an experimental aresa.
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The r=lative performance of the model appears to Iimprove, the

larger the expected level of crime. Since most studies are con-

cerned with higher crime areas, the wodel would seem itself very well

to such studies. Chapter IV discusses how area and time pérameters
might be re-defined in order to increase the relative magnitude of
expected crime. Also presented are some results involving para-
meter changes. |

Compared with the o@her time-dependent crime modeling techni-
ques, the crime-correlated area concept allows for causal forces
to operate during the tes£vperiod, and for information related to
their operation to be included in the estimating procedure. Chapter
IV'will also present a comparison of performances of the crime-

correlated area concept versus traditional estimation techniques.’
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CHAPTER IV

PERFORMANCE CHARACTERISTICS OF THE
CRIME-CORRELATED AREA MODEL

This chapter pfesents some performancé characteristics of the
crime-correlated area model. In the first section of this chapter,
three of the more commonly employed crime estimation models are
compared with the crime-correlated area model. Subsequent sections

discuss model performance under varying parameters; specifically,

incfeases in the ares and time parameters.
COMPARISON WITH OTHER MODELS

In order to determine the relative performahce of the crime-
correlated area model, three of the more popular crime estimation
models were selectéd for comparative analysis. The comparative
analysis‘consisted of making monthly predictions of Index offense
levels for twenty reportihg areas over a period of one ycar. These
predictions were made using each of the four crime estimation
techniques. The reporting areas selected included some of these
areas which were involved in the experimental pericds. Therefbre,
to eliminate'thé influence of the manpower experiment, the period
used’in comparing the models was the one year period preceding the

experiments.,
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The Crime‘Estimatioh'Mbdelé

special type of moving average,

The three estimation modeis selected for comparison are all
time dependent models. The first model estlinates the level of crimg
for any month as the level which occurred in the previous month.
This technique has been used in a large percentage of research
studies conduéted‘by police departments. If Xt is defined as
the number of reported crimes (of a particular type) during month

t, this model suggests that:

(l.1)

The second model bases 1ts estimates upon the level occurring

Xy T Xgol
during the same calendar period in the previous year. For the
comparative study, the lével of crime for any month is estiméted by
the level occurring auring the same month of the previous year.

The third medel is the eXpbnential smoothing model. As a
the level of crime expected during

any month is computed as

CSg(x) = xgop (1—0()St_1(X) (h.2)

where
Sg(x) = expected level of crime during wonth t
Xgol = level of crime during month t-1

S¢_1{x) = previously computed estimate of crime
for month t- 1

K = smoothlng constant (0 £ 1)

This model is a constant model with no trend adjustment.l

1The reader is referred to Smootninb, Forecasting,
tion, by Robert Goodell Brown, for an excellent discussion of
exponentlal smoothlng‘models :
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The value of the smoothing constant reflects how responsive the

smoothed values or estimates are to recenf data. ThHe larger the

-

smoothing constant, the greater the responsivenesgf  It might be rioted
that the first of these three models can be viewed as a Spécial case
of the eiponential smoothing model where = 1.0, | |

In order to utilize the ex p0benu1al smoothing model an appro-
priate value had to be determined for the smoothing constant. It
was decided that the model should be run with historical data,
allowing X to fluctuate between 0.0 and 1.0 in .l increments Using
the twenty reporting areas, predictions were made at each level of
A for the months of June and.July, 1969. These months were the two
préceding the twelve month period selected for comparing the various
models. Since it was desirable to select a value of the smoothing
constant which results in the greatest predictive accuracy, the mean
absolute deviation of predicted levels of crime from gctual levels
was computed for each level of . On the basis of the results, it
was decided to allow& to vary between .2 and .7 (i .1 increments)

fcr the twelve month comparative analysis.
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Results of the Comparative Study

The comparative analysis involved crime estimates for the
twélve month period of August, 1969 through July, 1970. Esfimates
were made for the twenty selected reporting areas using the four
models. Five separate sets of érime estimates were generated using
the exponential smoothing model; one set each for the six different
lévels»of X . Tablas'u-z through L-13, which present the compara-
tive results, only include data for the best exponential smoothing
model. The best model, in this Iinstance, refers to the level of «
which resulted in the greatest predlctive accuracy for the twelve
month period. Table lL-1 indicates the sum of the absoluté devia-
tions and the mean absolute deviation for the 240 predictions at
each « . It can be observed that the degree of predictive accuracy

was very close for smoothing constant values between .l and .6.

TABLE l-1

PREDICTIVE ACCURACY FOR VARIOUS LEVELS OF SMOOTHING CONSTANT:
TWENTY REPORTING AREAS AND TWELVE MONTH TOTALS

Sum of Absolute Mean Absolute

Smoothing Constant Deviations _ Deviation
2 1503, 71 6.143
-3 1439.23 5.99
it 1398.73 T 5.82
5 1390.03 5.79
.6 1410.38 | 5.87
7 148,11 603
72
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For purposes of summarizing results in Tables -2 through }j-13,
the experiences associated with &« = .5 were selected as represen-

tative of the best exponential smoothing models. For purposes of

- simplification in presenting the results, Model I, IT, and III will

refer to the previous month, previous year, and exponential smdothing

models, respectively. Model IV will refer to the crime-correlsated

area model. Each table summarizes results for one month and does so
by presenting actual levels 6f Index offenses for the month and the
deviation of the pfedicted level for each of the four models. The
deviation is computed as the actual level minus the predicted level.
The sum of absolute deviations and the mean absolute deviation for

eaéh model are computed at the bottom of each table.
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TABLE [-2

CRIME ESTIMATES FOR AUGUST 1969

Deviation

" Model I Model IT Model III

- Level Deviation Deviation
125 6 -2 3. . =.5
338, . 60 19 21 22.6
340 79 29 37 31,8
407 9% -32 4= 36.4
428 - 62 5 30 18,3
525 . 27 11 3 8.4
552 . .. 38 5 30 13,8
630 84 28 54 32.0
706 5 3 3 1.7
711 14 -3 -2 0.0
715 32 4 -5 -1,2
725 36 3 22 7.3
813 8 -11 1 -7.3
820 18 ~2 9 3.3
831 10 2 4 3,7
838 20 6 17 8.8
906 8 1 1 1
915 24 -1 -1 3.5
996 13 8 0 5.4
929 16 4 11 3.9
Sum of Absolute 179.0 303,0 - 210.0
Deviations | :
Mean Absolute 8.95 15,15 - 10,50
Deviation |
7l

Model IV

Deviation
-6
2.3
1.2 .
-1.0
4.2
-4 ,8
4,1
36,2
4.4
~1.3
-1.7
6.5
7.8
1.4
2.1
~3.8
=2.9
.6
3.

6.2
96,9

4,84

it Koo bt s

@ l“‘ CABLE h--B |
o ‘{« | 'CRIME‘ESTIMATES FOR SEPTEMBER 1969
JYQ;); '. [ SRV _ Model I . Model I1 Model 11T Model IV
© ”"*'Reiggﬁing‘ %gtgil Daviation Deviation Deviation Deviation
= ‘f: 2,125 . 0 3 6 2.2 3,2°
T 338 63 3 29 16.6 2.9
o 340 . 56 -23 14 -8.6 3.8
407 71 -23 34 -1.0 6.5
G 428 .. . 53 -9 15 2.7 -13.6
% ‘ 5 2.0
ol 595 26 -1 14 . |
o 550 .. 27 -11 8 -1.0 1.2
. 630 59 -25 23 -5,2 -14.4_
@ : - ~
o 706 4 1 2 .
711 6 -3 -2 -8.3 -8.8
. 1.3 1,4
<) 715 29 -3 3
725 47 11 26 18.4 11,8'
. - .7
813 10 2 -5 .5 5~
o 320 16 -2 4 2.4 1.3
831 6 -4 1 “2.2 -5,8
338 9 -11 5 -5.3 -3.9
o 906 6 -2 -4 -1.4 -3,5
% 915 29 5 12 8.3 3.7
| 926 9 -l 0 -3,1 -,5
~ 2.7 3.3
® 929 15 -1 5 q
Sum of Absolute 152.0 212.0 92.4 98,0
Sum ;
Deviations -
© ‘M Ab lute 7 .60 10.60 4,62 o,
« ean . acl . ’
: (:) Deviation
75
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CRIME ESTIMATES FOR

‘Modelll

TABLE [,

Model 11

Sum of Absolute

Deviations

Mean Absgolute
Deviation

76

Level Deviatioq Deviatioq
15 6 11
42 -21 8
50 -6 15
71 13

. 57 4 12
25 -1 3
21 -6 2
66 7 30

. 14 10 6

10 4 -13

38 9 8

35 12 13
6 -4 -4

20 4 10

12 6 8

14 5 10
9 3 3

27 -2 12

16 - 7 -1

12 -3 4

120.0 186.0
6,00 9.30

OCTOBER 1969

Model 1171-

Deviation DeVintion

7.2
-8.2
~1.6

6.7

. 8.6
2.7
4.6
10,5
10,3
0
6.9
-2.8
6.7
4.6
5.8
3.9
2.0
2.2
7.7

Model 1v

.3

-22,5
-7.1
-27.2
1,0
~1,0
-8.4
3.8
10.8
1.6
9.2
-13,7
-9.5
3.4
7.1

147 .3

7.36

Mean Absolute

Deviation

17

o —
IV\*S - TABLE 45 |
: | CRIME ESTIMATES FOR NOVEMBER 1969 |
‘.(m);t ~ ‘ Model I  Model II  Model II1  Model IAY
. o . ! e R - l ‘ ) . s , ;tt.on
g o Reiggélgngégsgi Deviation Deviation Deviatrion Qov;qll
“’7 L 125 . 12 -3 - 6 1.1 «7.7.
g : ) |
5 ~338 54 12 22 2.8
3 | 7 6.0
K 340 65 15 10 7.7
| ~5.,9
407 63 -8 -2 -8.5
- 3 37 -20 4 -16.6 ~13.0
- 42
| | 5 y 44 5.’1.
P 525 31 6 7 5.%
o .5
1 2, -1.2
i 559 22 1 8 2.5 .
-4,8
630 66 0 18 .9
i 11 -3 8 1.7 4,2
706 |
5.6
711 19 9 3 6.8
1.6
715 34 =l 0 1,2
- -1,9
ﬁk) 7925 32 -3 14  .2 |
- 4,8
813 7 1 -3 .8
20 0 12 3.2 6.3
° o 12.9 9.2
831 23 11 19
7.3
838 16 2 6 1.8
. 7
il 2 -2. 2.8 4
906 : i
13 -14 =8 -10.,9 -11,9
915 -
8 -8 ~17 -6,1 o5
926 e
29 14 2 4 1,9
9 ~
124.,0 173.0 103,10 105,4
Sum of Absolute =
P ane 6.20 8.65 5,15 5.27
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TABLE L6

o o
CRIME ESTIMATES FOR DECEMBER 1969

L ‘Model I  Model II  Model III  Model IV
"Reiggzing '%252?1 Deviation Deviation Deviation Deviation
125 . 5 -7 0 4,9 3.3
338 37 17 -4 ~15,1 -3.7
;.340 67 2 12 8.7 9.0
407 74 11 18 10,3 7.0
428. 40 3 -7 -2,7 -7.4
- . 525 28 -3 10 1.3 3.5
- 552 10 -12 -1 1 -13.8 -16,7
" 630 44 -22 3 -16,8 3.7
- 706 14 3 7 6,7 3.0

711 13 -1 -6 3.5 3,7
715 31 -3 ~3 -1.5 ~4.,9
725 20 -12 -15 -14,9 8.5
813 10 3 6 .2 4,0
820 15 -5 ) ~2.7 ~3,5
831 14 -9 7 -.6 3.0
838 17 1 -4 3.9 4.0
906 14 3 2 5.0 8,2
915 20 7 "6 1.1 -4,2
926 & 0 -14 -.1 -2.3
929 - 4 -10 -8 -9.8 -3,%
gim bf Absolute 134.0 141.0  123.6 106.8
Deviations.
Mean Absoiute’ 6.70 7.05 6.18 5,34
Deyiation
78

3

o K TABLE 14-7
y{Avblng;' . CRIME ESTIMATES FOR JANUARY 1970
é;~:;'g.neporéiﬁgi rotial Mo?elel Mod%l II  Model III Model IV
”. . Nrea A-fLavel Deviation Deviation Deviation Deviation
R b L R R -7 7.0 -8.2
" 338 29 -8 -13 -11.6 4,4
@ 300 sy -13 -8 -8.1 8.7
407 107 33 32 34,3 32,9
- 428 .. 47 7 4 .2 4,0
?}l .. 525 26 -2 5 -.6 .8
?!x.?'r "¢<552 .25 15 8 7.8 6.8
| = - 630 . 60 16 26 5.5 14,4
@ 706 6 -8 2 -5.7 7.2
711 . 20 2 1 4.9 2.5
~c§®b' 715 40 9 -10 8.1 ~2,2
725 28 8 2 2.1 6.0
813 12 2 4 3.1 m1.2'
o 820 12 -3 3 -3.9 -9.5
831 13 -1 8 .9 4,1
838 8 -9 -8 -7.6 ~3.4
o 906 7 -7 0 4,1 -6,9
915 33 13 15 11,1 13.6
926 9 1 -12 ~-2.0 ~4,5
EO o gég 7 3 o -l;l -3.2
Sum of Absolute 166.0 168.0 129.7 1445
Deviations
) Mean Absolute 8,30 8.40 6.48 7.22
C:) Deviation
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ST e apie -8 : e
( T ' . CRIME ESTIMATES FOR FEBRUARY 1970 | | ' ’ R - TABLE -9 |
¢ /chommg 'Ac;cu'al Model I Model I  Model IIL  Model oo O - | ;o CRIMI? :OS:GI;IA:ES j::jf:ﬂ 1970
i _Area Level NDeviation Deviation Deviation Deviation fe @5 . Reporting Actual ’ Model III Model IV
S s 3 2 -2 -2.4 2.7 .. | o —fEet- lovel Deviation Deviation Deviation Diviatien
e s 26 -3 -2 ~14.5 -10,5 T R AT -1 =5 ~4,0
S s 38 16 -2 - -18.1 .2 e B8 26 0 -13 7.3 -13.8
407 64 -43 17 ~21.,3 -5.7 > 340 50 12 15 -1 -8.1
428 50 3 25 5.2 6.5 - - 407 60 -4 19 -8.4 4,5
. 525 15 -11 -2 -11.3 -10,0" 3 ;o h2b 46 -4 26 2.4 -7.6
) P 552 18 <7 5 -6.4 7% 7525 e 24 9 11 3.2 2.3
| 630 59 -1 27 1.4 17 . 9% 10 -8 4 ~7.6 -7.5
gy 706 14 8 7 7.3 8.2 & - 630 40 -19 11 -16.8 -6.3
é 711 9 11 -9 -8.2 8.6 706 12 -2 3 -.8 4.3
étiﬁ‘ 715' 25 -15 -7 -11.3 -16.0 - 711 15 6 -4 3.0 -4.8
| . N . . s 3 g ) 715 42 17 7 13,5 2.8
?E 813 12 0 5 1.1 1.8 ?25 33 0 10 3.5 5.7
: §‘ 820 19 7 9 4.2 5.7 . 813 8 -4 0 “2.4 1.9
| 831 8 .5 4 -5.8 2.0 820 10 -9 3 -7.5 -9
833 7 -1 4 -3.5 1.3 831 4 =4 -4 -6,0 -3.5
906 8 1 3 0 -2.3 N 838 ? 2 6 ~2.3 -1.6
915 16 ~17 4 9.9 -9 906 > -3 -8 -4.,5 3.4
926 & -5 -6 4.6 «2.9 915 12 3 13 0 -5.1
- 11 4 2 .6 L 5 926 6 2 -4 “1,5 -.8
¢ 929 11 0 0 1.5 2.3
Sum of Absolute 165.0 151.0 138.,6 93,0 *
. Deviations | Sum of Abgolute 110.0 162.0 92,8 91,2
| ) - Moo . _" . ‘ 6. 93 /4-.65 e Deviations 5 so . . |
$i (W) HeDZv?thgﬁtc 8.25 7.55 6.93 a S — . 019' e -
o 80"
: 81
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TABLE 1i-10
' CRIMF ESTIMATES FOR APRTL

Model II

1970

€. ... Reporting  Actual odol 111 Modol
‘ o Area Level  Deviation Deviation Deviation Devintion
e 125. 3 -2 -1 ~2,2 oh,1
e o 33.. 18 -8 . -13 ~15.3 -13.3
LT v L340 25 -25 -9 28,1 -12.0
; 407 62 2 23 -10.7 ~2.3
e . - 428 44 -2 7 1.4 -6.8
B 525. 13 -11 -13 -12.2 -.9
?;g: 552 8 -2 1 ~9.2 6.4
e 630 58 18 3 7.8 11.3
. 706 11 -1 8 1.7 .8
; 711 13 -2 -2 -3.1 3.5
%»f{}) 715 37 -5 20 2,1 -7
%; 725 23 10 8 -9.2 6.1
% | 813 22 14 10 12,5 8.7
,§© | 820 12 2 6 _a -2.8
| 831 8 4 5 -.0 2: 6
| 833 13 4 6 . 3.2 2.6
4 © 906 2 -3 -6 4,5 -5.2
| 915 9 10 11 ~13.5 -8.5
| 926 10 4 -1 2.7 -.8
\éc' 929 IS 0 4 .3 5.7,
Sum 6f Absolute 129.,0 157,0 14:,0 105,1
v Deviations ’
',¢}' s f‘ , o v
: (:} %.:Mgggv?zzzégtéf b, 6,45 7f85 ‘ 7.05 | 5.25
f | )
¢ : =

TABLE L-11

CRIME ESTIMATES FOR MAY 1970

Deviation

6.8

. Model I Model 11 Model I11 Madel 1V
'3cgggiing %gggi% Deviation Deviation Deviation Deviation
© 125 2 .1 -2 2.2 2.7
338 35 17 5 9.4 12.0
340 36 11 -8 -1.5 «14,3
407 - - 39 -23 -17 -26,2 -16.0
698 . 52 8 20 5.8 -2.4
595 .. 15 2 «11 -1.9 -2.3
552 | 21 T 13 1 8.2 7.0
" 630 54 4 -9 ~3.4 -11.2
706 4 -7 1 7.9 4.5
711 13 0 9 .5 -6.3
715 40 3 1 7.3 4,6
725 31 8 5 4.8 l.2.
813 11 -11 -4 5,2 -2.0
820 15 3 4 .3 -3.0
831 11 3 8 2,0 .2
838 10 -3 0 -2.1 -.3
906 6 4 -1 .2 2.5
915 18 9 -2 4.0 4,2
946 6 -4 0 -2.8 o
929 9 -2 -6 ~%§3 —3.1
W A
Sum of Absélute o 136.0 114.0 97.0 100.8
Deviations ‘ | g )
Mcan Absolute 5.7 4.85 5,04

g e gy
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'@‘

PR Model I  Model II  bModel I1I Model 1V R NN ..  CRIME ESTIMATES FOR JULY 1970
vl Reporting  Actual 'y ) 2 c :

: oLt ¢ | " et s - . , s Model I  Model II  Model III  Model IV
: ' Atea Level Daviation D~v1ut10n Deviation Dev;ggion o ) . feporting  Actual

£ e 125 7 . 5 b . 3 4 ) 2.5 o . e hren Lovel  Deviation Deviation Daviation Deviation
€ 338 23 ~12 -1l 111 ~16.7 o e 12508 -9 2.6 L7
e ‘ : ' S L o S : . ~ ,
T 360 45 9 17 5 5 3 e w3380 25 2 -16 - 7 <6.5

407 48 9 = 7.8 7.3 bl w3800 46 1 Y 8.5
428 . 37 =15 5 17 a0 el 607 69 21 7 12,4 3.5
1w1,;;;“525 L 21 o 6 -5 ' .9 ;9-‘ S ny%fi €3‘{?f ﬂ wv428J:{ 43 6 14 S SV 9
a5 4 -1 5.9 9.0 S ~315137 ? w525?;f" 16 -5 0 - =3.0 ~4.5

ffﬁ!m " 630 53 -1 9 .9 -7.3 A éﬁlj S o552 13 -12 -20 ©u5,9 6,6

706 7 3 3 3 e o Lt 0630 A0 -13 -16 -15,2 -18,6

711 13 0 1 -1.6 -1.4 ol 706 0 10 3 8 .5 1.3

) 715 4t 4 22 4.4 6.8 ‘ . 7 21 8 ‘o 8.2 8.9

o -4, 1 QQ} 715 36 ~§ 8

813 3 2 o - 2.8 =3 o 725 22 | =2 ~11 -3.1 ~10.4

-6,2 : 813 17 4 -2 2.4 3.4
1 |

831 11 0 y 1.1 2.8 ' “ . 820 14 7 -6 3.1 1.0

“204 "'lag
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838 11 1 1 1.1 1.6 B 831 9 2 1 -1.0 4k

¢ 906 4 -2 -2 2.2 1.6 | | 833 12 1 -2 4 _.6

s -9 ' ’ | I 906 5. - 1 -2 S -2.6
; . 915 19 1 1 ~1.2 2 | | 6

926 CH 2 -2 1.4 4.1 915 13 -6 -12 ~3.5 -2.0
929 5 -4 -4 -4, 8 -8,8 ? | ‘ 926 10 . 2 5 1.6 . 2.4

U ‘ : | | o R T 999 15 10

Sum cof Absolute 95.0 103.0 77 .4 97.5 - : o , .
Deviations ‘ v : L , . ~ :

()
~
L ]

o
o
L3

~3

q | ‘ Sum of Absolute 115.0  141,0 79.4 917
.15 3.87 4,87 - le  Deviations | | ‘

. : s (T) Mean Abgsolute.
8. . ' S e | . Dbeviation

9]

© . R
T ,:y(m} - Mean ‘Absolute. : 4,75
L e s Deviation ;

5,75  7.05 3,97 4,58
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Table'u-lu summarizes the relatlve accuracy of predictions

for the entire twelve-month period. Using the sum of absolute devia-

tilons for the 210 different predictions as a measure of accuracy,

Model 1V, or the crime-correlated area model, performed the best.
The exponential smoothing model (Model IIi) performed second best,
the pfevioas month model (Model I) next, and the previous year model
performed the worst. Looking at the results month by month, it is
interesting to note that the exponential smoothing model results in
the greatest predictlve accuracy in seven of the twelve months. The
crime-correlated area model performed best in the remaining five
months.

| The results indicate'tﬁat the relative pérformance of the
exponential smoothing and crime-corrélated area models is very simi-
lar. Excluding the first.month, during which the exponential smooth-
ing model performed very poorly, the relative accuracy over the

remaining eleven month period 1is almost exactly the same.

Comparison by Reporting Area

To further compare the exponential smoothing and crime-

- correlated area models, it was decided to examine performance on a

reporting area basis. Table L-15 presents the mean absolute devia-
tion ofkpredictions, by reporting érea, for fhe two models. It elso
indicates the average level of Index offenses, as well as the
standard deviation in the level of offenses occurring-during the

twelve-month period.

86
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fABLE L1l

COMPARATIVE ACCURACY OF CRIME
ESTIMATES FOR 12-MONTH PERIOD

Model I

Mean Absolute Mean Absolute Mean Absolute Mean Absolute

Model I1

Model I11

Model 1V

Month __Deviation Deviation Deviation _ Deviation
1 8.95 15,15 10,50 4,84 %
2 7.60 10.60 . 4,62 * 4,90
3 6.00 9.30 5.22 * 7.36
4 6.20 8.65 5.15 * 5.27
5 6.70 7.05 6.18 5.34 %
6 8.30 8.40 6.48 * 7.22
7 8.25 7.55 6.93 4,65 %
8 5.50 8.10 4,64 4,56"%
9 6;45 7.85 7.05 5,25 *
10 6,80 5.70 4,85 * 5.04
11 4,75 5.15 3.87 * 4,87
12 5.75 7.05 3,97 % 4,58
Sum of
Absolute
Deviations 1625.0 1951.0 1390.0 1278,2
Mean |
Absolute '
Deviation 6.77 8.12 5.78 5.32

* Minimum mean absolute deviation for particular menth

87
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As can be seen from Table lj-15, each model performed best in

ten of the twenty reporting areas. To explore the performance of .

the two modeis,furthef, Figure li-1 presents for each model the

graph of the mean absolute deviation versus the standard déviation

" of the monthly levels of crime for each reporting area. The objéctive

is to determine how well each model tracks, given different levels
of variability in the signal. It can be seen from Figure L-1 that
there appears to be almost a linear relationship between the
aécuracy of thé predictive model and the standard deviations of the
predicted variable. With this limited data, it seems thaf the

crime-correlated area model had greater success than the expounential

_ smoothing model in those reporting areas having a high variance in

crime level. In seven of the ten areas having a standard deviation
of reported crime greater than 5.0, the criﬁe-correlated area model

outperformed the other model.

88
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TABLE L-15

MEAN ABSCLUTE DEVIATICNS
BY REPORTING AREA

Reporting Average Level of Standard

N

Area Index Offenses Deviation Model III Model IV
125 6.33 4.0 3,00 2,86 *
338 36,50 14,5 11,85 9,69 *
340 50,91 15,0 9,95 6.76 *
407 68. 50 17.4 15,33 11,26 *
428 47.33 7.5 6.41 7.00
525 22,25 8.4 4.30 3,17 *
552 19.83 8.3 7.49 6.92 *
630 56,91 11,9 ° 9,70 11,14
706 9.33 3.8 3,77 4,23
711 14,25 4.4 4,00 4,75
715 35.66 5.4 5,10 4,48 *
725 30.33 7.2 6,28 6.65
813 11,33 4.3 3.75 4,36
820 ' 14,83 3.9 3,52 3.75
831 10,75 4.6 3.57 3.90
838 12,16 3.8 3.65 2,91 *
906 7.08 3.1 2,24 3,69
915" 20.00 6.8 5.76 5,20 *
926 ° 8.91 3.1 3.25 2,55 *
929 110,83 3,61

3.8 3.06

* minimum for the two models
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Other Performance Measures

Us ing data collected from the comparative analysis,'Figure;
li-2 presents a measure of the relative uncertainty of crime level
estimates derived from the crime-correlated area model. Relative
uncertainty, measured as the ratio of the standard error of the
estimate %o the estimated level of crime, is grgphed as a function
of the level of crime estimated by the model. The 21,0 data points
reflect what might be expected. That is,‘thé relativé uncertainty
assoclated with a‘prediction decreases as the magnitude of tﬂe pre-
diction increases. For purposes of using the model, the implication
is that the confidence interval which one may assocliate with a
prediction is likely to be more satisfying to the analyst when the
levels of crime being estimated are of higher magnitudes.

In addition, Figure -3 presents a measure of the relative

precision of estimated crime levels as a function of the actual level

" of crime. Relative accuracy, measured as. the ratio of the absolute

deviation to the actual level of crime, 1s plottzd as a function of
the actual level. Using the 2,0 data points, there is strong
evidence that the relative accuracy of predictions improves as the

level of crime being estimated increases in magnitude.

91




g T

.~

Ry

4l

i

e -t

-~

N B S A R |
3 | s , ;

. — cat o R O L
I . Ll i, e S - . 2 INCRRFTRNEL .

TR WO

.

10F3

. .
- N = . v .
- L = s
B *
; . * e
“a B
« . .
B I "
. = N g
. . 3 1
- ¢
N . J
.
B S | -
- « .
r n B P . L
L4 o S, . N
4
- 1 R N ; .
- . .‘ ‘
= 8 ¢
B , g :
: hS
‘ . . Kt
s F a
- N
N b S 2 - N
. w
- i . «
* “ - -
B . -
*
. i
€ * N
s . - ¥ * ,.
. i it E
N bl + . !
R - T v A
* - .
. . +
* .
. r *
. N 2
3
) . .
Y
N - : 5
- 1]
s {
- - w, - ? N
+ .
. M ~
. B
- ) » B
N ~ . v - .
0 E .
z N
» . -
. .
+ 4 e )
. . R PR
~ L
i
-
. N
i " v
t P -
-
N « =
PN H
. t i
. RN
N B .
. '
- Lot '
X
. . . .
- ‘ R H ’



e e P s e e

(L

o Figure -2
RELATIVE UNCERTAINTY OF PREDICTIONS
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CHANGING MODEL FARAMETERS

The 1mplication thus far is that the crime-correlated afea

model can be a very good means of estimating the level of crlme on

an ex post facto basils within an area of a city. This conclusion is

based upon the performance experlenced in estlmatlng monthly levels
of Index offenses for very small areas within Washlngton, D.C. The
reportxng areas ang the monthly time parameter were selected as

the units for testing the model, for reasons discussed in Chapter TII

.

T R ‘s . . .
he experience discussed in the previous sections of this chapter

offer evidence which indicates that model performance is better

when the level of crime being estimated 1s large. This section

discusses some parametric changes.

Increasing the Area Parameter

One means of incregsing the general magnitude of crime belng

estimated is to summarize incidence data over larger areas. Thus
3

redefining the area parameter in the model to represent clusters

w%kof'reporting areas or police districts, one might expect the

relative performance of the crime estimating model to improve.

ol

@.

10

()

“totals for the remalining twenty-two clusters.

in order to test this hypothesis, the city was subdivided into

twenty ~three clusters of reporting areas. Each cluster was composed
of between fifteen and twenty contiguous reporting areas, &and
monthly Index offense levels were aggregated to provide clusfer
totals. Monthly estimates of Index offenses were made for each
cluster over a six-month period beginning with February, 1970. The
predictor variables were selected from the monthly Index offense

" In essence, the level

of crime in one cluster was estimated on the basis of the levels

occurring in one or more of the other clusters. The number of

months of input data fanged from n = 23 for February estimates to

= 28 for the July estimates.
Table L~-16 summarizes the results for the siz-month period.
In generating the estimates it was observed that the degree of

correlation between clusters was much higher than between reporting

areas. And final models frequently involved only two independent

variables. The average coefficient of correlation associated with

the first variable to enter the model was .85. This higher degree

of assoclation should be expected. By focusing upon crime levels

for large areas, the sporadic varlation which might occur in an

individual reporting area tends to be dampened in the aggregation

process.

Figure lLi-li portrays, as in Figure h~3, the relative prediction

error a8 a function of the actual level of crime. Compared with
Figure li-3, the gensral tendency is the same. Relative error of

prediction tends to decrease as the actual level of crime increases.
It can be observed, though, that there is corwideraeleevariability

in the relative prediction error at certaln levels of actual crine.
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Increasing the Time Parameter | ‘ In the process of generating the models, it was discovered that
Another means of increasing the general magnitude‘of‘crime : < ) quarterly correlations were even higher than with the twenty-three
being estimated is to summarize lncidence data over longer time O clusters in the previous section. The average coefflcient of corre-
pericds. For example, analysts might estimate levels of offenses on lation for the first variable to enter each model was 9L, It was
a quarterly, semi-annual, or annusl basis. In this reseéréh, v believed that with such high correlations, and assuming acceptable
.. monthly data for reporting areas was converted into quarterly data G levels of the standard error of the estimate, the level of crime in
in order to examine the perfofﬁance of the crime-correlated area | one area might be estimated on the basis of that found in one other
model. The thirty months of original data were transformed into i area. This is the "sister” area concept initially hypothesized in
ten quarterly figures. BEstimates of quarterly levels of crime were MQ Chapter III. For the quarterly estimates, therefore, modelg were
made for twenty reporting areas for eighth, ninth, and tenth developed having only one independent vafiable. Table L-17 sum-
quarters. In each set of quarterly estimates, data'frbm-all marizes the results., Figure L,-5 which is similar to Figure l-~l,
preceding quarters were used as inputb. D presents a graph of relative predictive accuracy. A close examination
of these results indicates that the 6vera11 performance with quarterly
data was not as good as previaus results. This may be explained, in
ﬂi} - part, by the very small set of data points (n = 7, 8, and 9). And
with estimateé being based upon only one predictor variable, the
limited history available on the variable decreases the reliability
© of the estimate. |
&
&
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TABLE L-17
QUARTERLY PREDICTIONS FOR TWENTY REPORTING AREAS
8th Quarter 9th Quarter 10th Quarter

(Dec,'69-Feb, 1970) (Mar-May,1970) (June-Aug, 1970)
Actual Deviestion Actual Deviation Actual Deviation

K:

| @(‘

2 Area
: 307
| 328
e 334
| 403
. 551
s 552
§ 623
é 705
i 816
€ ’} 831
i 832
841
He 904
i 919.
| 912
i C 915
928
% 934
10

CJ
e

Gre .
T g S s e e

32 -8.2 33 -20,2 18 14,1
58 -10.7 57 -5.7 54 3.2
23 7.1 43 -11.6 28 7.9

© 19 -2.9 18 el 16 4,6
58 -8.1 43 -17.1 49 2.2
53 -12.9 39 9.1 46 9.3
27 8.3 29 3.9 33 -2,8
22 1.1 24 9.8 27 -8.9
44 10.6 57 1,7 39 -2.5

25 7.2 54 -8.9 36 1.1
33 b 39 -16.4 21 2.1
35 -1.3 23 17.6 27 -5.2
98 1.3 68 -6.5 53 7.0
41 18.6 50 2.4 52 4,6
70 -9.9 106 -28.2 98 -11.5

66 -7.1 47 -.3 54 - -16,2

128 3.6 80 8.2 59 - 9.0
59 -6.1 46 12.1 48 16,2
66 -4 46 5.5 60  -16.0

32 3.0 41 10.2 40 1.8
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fxﬁ Simultaneous increase in Parameters :
(:5 As an additional possibility, there may be changes in both ; @:} - TABLE L-18
;:ﬁ the area and time parameters.’ If both are increased, the mégnitude f ? | ' QUARTERLY FREDICTIONS FOR TWENTYTTHREE CLUSTERS
L of summarized crime levels will'rise‘considerably faster. Tc explore R ' (Dec?$299g:§fe§970) >kMg§§M2;?r§3§o) (j&g§§;828r23§0)
?‘ che tupliostions of sach fugl sariatisn, bhe mathly dabe on the . g Cluster Actual Deviation Actual Deviation Actual Deviation
;.@ : twenty-three clusters were transformed into quarterly data. ‘As with ; & ' ! 243 ~30.1 1% -28.0 222 =6.0
5 quarterly data in the previous section, the degree of correlation 2 “8 -22.1 43 -20.7 70 9.7
i ~':bett«leel.'l areas increased further. Whereas the average coefficiént : > & . "4.9 63 -1505 -8 -6.0
gég‘_ of correlation for the first entering variable had been .85 with % ® ¢ 11; 2.6 102 14.2 129 -1€.0
é: monthly data, it increased to almost .96 with quarterly daﬁa. It ’ 2 160 4.8 143, . 2.0 164 9.0
2; was again decided to base the quarterly estimates upon the experi- : © 233 =3.2 : 234 -14.0 203 ~6.0
%éﬁ ences of the most highly correlated cluster. ? ’ 7 77 ook 2 =92.0 221 1100
;;,. Table l-18 presents the results for the three quarterly ? i 1292 w230 L0 "144.0 1135 ~38.0
gédfﬁ. périods. Figure L-6 offers a graphic portrayal of the results. The ; ’ 121? 74.0 - 1091 -160.0 1011 -149.0
3¥&%;J general trends in Figure li-6 are the same as with earlier results. ? | v o ~0.0 1499 770 1202 7260
é ) - But, as witb the quarterly predictions in the previous section, the ‘i H 2062 "74.0 1067 21.0 34 27.0
\,é'§v relative error is sowmetimes sporadic. This may again be attri- é', iz j:: v -zg'g zz; -lzi.z ::; f9.0
I buted to the reasons suggested in the previous section. : R . | w1269
. : 14 251  -135.0 216  -32,0 ‘205 -18,0
- 35 % 15 291 -26.0 248  27.0 . 237 -8.0
v e 16 528 140 - 504  27.0 561  13.0
;f ‘ 17 732 86,0 788 117.0 946 -166,0
; 18 1459 98 ‘ 1§53 103,0 1743 422,0
] 19 568 -88 783’ -123,0 695 112.0
‘i 20 457 78 514 103.0 445 -28,0
21 675 156 559  -114.0 483 5.0
@%:) 22 922 57 872  -17.0 815 31,0
23 599  -152 - 539 -151.0 ' 601 23,0
103 | |
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;g | | If the experimental variable is defined as the level of con-
CHAPTER V ' |

y‘(»}' _ ' : {i) Spicuous police presence, the entire mix of visible police resources
ﬁg" ‘ | ' EVALUATION PROCEDURES . ‘ K _ & " must be considered. This would include patrol cars (one'and two-man),’

foctmen, and scooters. Determining a relative measure of visible

This chapter defines the various procedurss used in evalu- . .
~ ' police presence would require an estimate based upon the mix of re-

; ating the manpower experiments in the next chapter. Discussion . ' : .
i Lo sources. The estimate would have to account for such things as

P centers on the measurement of manpower resources, measurement of . . .
: man-hours (or man-days) expended and perhaps some relative weighting

hoo deterrent effects within the test zone, measurement for spatial dis- i . .
of visibility depending upon the type of resource. For example, one

i placement effects to peripheral areas, measurement of temporal . . . . . . .
' C ‘ 2 . hour of scooter activity might have a higher visibility index than

displacement effects, and measurement of lead and lag effects within
. one hour of foot patrol.

the experimental zone. L . . .
If the experimental variable is defined as the level of pre-

He MEASUREMENT OF MANPOWER & ventive patrol activity, a similar type of measure would have to be

o developed. Again the measure would have to account for the type
There are problems inherent in attempting to define and measure

of resource, the duration of service, and the assigned activity.

éi@{?ﬁ -thenmnpower varisble., First, the difficulty in defining the ex- {éQf) o ] , . . )
55 - perimental manipulation is. that it can be defined in more than one ; ~ As discussed earlier, some resources are assigned solely to preven-
P gé -way. For example, it might be defined as an increase in preventive B tive activities; others are notb.
‘% éatrolAactivities, or meore broadly, as aﬁ increase in conspicuous ' Another measurement problem is the Intangible aspect of the
- L}g police presence. BSecond, although it would be of interest %o @j quality of an officer. Quality is an important characteristic which

Y4 N 1 ! e f S 1 1 1 i i . s ; o s ] > (] L]
examine the fects of tbe experlmntal manlpulation under either influences the effectiveness of police presence. Merely increasing

initi here is ill th bl f me i t i .
definition, there 1s sti the problem of measuring these var;ables the number of police officers in an area 1s no guarantee of reduced

e Mo i

i . Determination of the experimental influence upon the level of crims o] ' . L.
: crime. The way in which officers perform their duties is a signi-

~is most meaningful when comparisons can be made between normal and

. : v : ficant factor. In addition, the reiationship between the police and
test levels of the experimental variable. In other words, an evalu- :

. ‘ . . . community can influence the effectiveness of manpower allocations.
ative study should be able to measure the relative increase in pre- J : P ‘ '

ventive patrol activities or conspicuous police presence associated

with the observed change-in the level of crime. But measurement Is

no easy matter. The problem involves assigning a relative measure

to each type of resource and the lack ofvnecessary data for making

D
o
—~ 3
d

‘ S’

such an assignment.
S | ' o 107
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? o Once the experimental variable has been selected and a satis-
g'(ﬁg - factory measurement technique has been identified, there is the
ii@ ) problem of data. Police records generally will provide reaSonable
data on beat structures and manhours expended. This might suffice
if police presence is the experimental variable. However, if pre-
L€ ventive patrol activity is the chosen variable, this type of data
is not adequate. Such was the case in the current study. |
Due to both the definitional and measurement problems, man-
%'@' power data is presented in the next chapter on the basis of assigned
pesources. For each month, data is presented which reflects the

assigned levels of each type of resource operating within the test

zone. Data was gathered from dally assignment sheets aﬁd is pre-
sented for both the involved district and the Tactical Branch. In
addition, resources sre designated as being either response oriented
(scout cars) or prevention oriented. Naturally, all Tactical

Branch resources are of the latter category.
‘éc; MEASUREMENT OF DETERRENT EFFECT

Various critera may be used to judge the effectiveness of

crime-control programs. The primary criterion used in this study
GG
was the impact upon Index offenses. As indicated earlier, Index

offenses are often used as a proxy measure for the crime trend. Ib
is belleved that measurement of the incidence in Index offenses
reflects the general trend in the wmore serious types of crime

against property and persons.
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To detetmine the impact upon crime levels, expected levels of
Index offenses were computed for each reporting area involved in the
egperiment. The expected levels were computed usinug the crime-
correlated area technique, and potential predictor areas were se-
lected as described in Chapter III. Actual levels of Index offenses

were compared with expected levels for the month of the saturation,

.and deviations were computed. The objective was to determine, by

~statistical evaluation, whether the difference can be reasonably

attributed to the increased manpower. Thus, ninety-five percent
confidence intervals were established around the point estimates to
determine if any significant difference existed between the actual
and expected levels. In the presentation of the results, those de-
viations which were found significantly large are indicated by means
of an asterisk. It should be realized that nothing can be inferred

from the direction of the deviation unless it is significantly large.
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‘between crime-control efforts and criminal behavior.

Analysis of the effectiveness of a crime-control program is
more meaningful if one cad detérmine thg impact upon particular
types. of crime. For example, 1t would be more meaningful for poliée
departments to know that certain types of’manpower allocatiqns have
a definite impact upon scme types of cfime, and little or no effect
upon other types. An analysis of the iﬁpact upon a group of offense
categories might conceal the actual interrelationships which exist
Thug, in
addition to examining the general impact upon crime through an
anélysis of Index offenses, selected Irndex crimes were studied to
determine their response to the lncreases in manpower. The analysis

consisted of estimating expected levels of each cfime type for the

entire experimental zone, and comparing these levels with actual

levels. Deviations were computed and signifiicant differences were

noted, based upon a ninety-five percent confidence interval estab-

lished around the point estimate.

O

e
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DISPLACEMENT EFFECTS

Examination for Spatial Displacement Effects

In order to investigate the likelihood of displacemént effects,
Index offense levels were studied for the first layer of reporting

areas surrounding the test zone. Looking at the first layer of re-

porting areas presumes that displacement effects might be localized,
very near the area of the crime-control program. If the displace-
ment phenomenon exists and is not localized, this analysis would mt

detect it. The analysis in this portion of the study was-similar to
that used for reporting areas within the experimental zone. As-
suming no intervention by other crime-related influences, a signi-
ficant increase in actual offense levels over expected levels should
be largely attributed to a displacement effect. On the ofher hand,
a significant decrease might be viéwed as evidence of a pervasive
deterrent influence extending beyond the geographical boundariss of
the crime-control pm%gram.

Expected levéls of Index offenses were computed for each
peripheral reporting area and confidence ‘intervals ﬁere established
around the estimate. These were compared with sctual levels tb
determine if any significant difference existed. In addition,

expected levels of selected Index crimes were computed for the

peripheral zone, as a whole, in order to examine for movement of

particular types of crime.
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Examination for Temporal Displacement

Since the increases in manpower were restricted to two shifts
during each day (8:00 a.m. - L4:00 p.m. and L:00 p.m. - 12:06 a.m.),
temporal displacement could have cceurred. This belief follows from
the contention that potantial offenders might delay committing a
crime until the additional manpower are removed. Thus it was sus-
pected that the low manpowsr period (12:00 a.m. - 8:00 a.m.) might
have evidenced increases in crime. In‘orQer to examine for such
temporal displacement,'the time-distribution of offenses was ob-
served for the same month during the previous two years. . It was
decided that the experiences during the same month in the last two

years would serve as the best estimate of the expected distribution

of crime for the month of the experiment.
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- To test for temporal displacement, crimes were classified as

occurring either during the high manpower period (8:00 a.m. -

12:00 a.m.) or the normal manpower period (12:00 a.m. - 8:00 a.m.).

Data was first examined to determine whether the percentage -of crime
occurring during the normal manpower period had changed signifi-
cantly from the expected percentage (based upon the previous two
years ).
Yate's correction for continuity, was conducted with the data, as

presented below. The first and second rows represent

12:00 a.m.. - B8:00 a.m.

ny; *onyp g5

8:00 g.m., --12:00 a.nm. n21 + n22 n23

where: nij = the number of offenses occurring during
the ith time period and j'B year ror the

month of interest

the crime levels during the 12:00 a.m. - 8:00 a.m. and 8:00 a.m. -
12:00 a.m. periods respectively. The sum coﬁtained in column oné
represents the experiences during the same month in the previous two
years. GColumn two presgsents the experiences during the experimental
period. The chi—sqaare‘test was conducted for the test zone as 1
whole, and for each individual reporting area belonging to the

test zone.
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It was recognized that a significant change in the percentage
of crimes occurring during the two time periods does not necesgsarily
indicate a time displacement. For example, the dats presehted,below
indicated a situation in which the numder of offenses is fifteen

less than expected during the high manpower period.. Although there

Exgected Actual
12:00 a.m. --8:00 a.m. 10 .10
8:00 a.m. - 12:00 a.m. 20 v 5

is no difference between the expected and actual ieﬁels during the
normal manpower- period, the percentage of total crime occurring
during that period has risen significantly (.33-.67). And, it
would be a misinterpretation of the results to conclude that a time
displacement had o:ucurred within the area.

On the other hand, if no significant difference has been
identified, one can more safely conclude that there has been no
temporal displacement. This conclusion,is valid whether there has
been a significant increase oi decrease, or no significant change
in the level of crime within an area. If there has been a signifi-
cant increase in crime within %the area, and no significant change in
the time distribution, the conclusion is tﬁét the net increaée has
been distributed between the two periods as expected.h If the ares
has .incurred a signficant decrease in‘crime, the conciﬁsions would be
that the net decrease has been spread, according to previous ex-
périence, between the two time periods. This latter conclusion can

‘be interpreted as perhaps indicating & pervasive deterrent influence:

assoclated with the added manpower, into the normal manpower period.

11l
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In summar signi i i
¥, 8ignificance in the chi-square test requives further

examination of such factors as the direction of the change and ﬁhe
net change in the level of crimé for the month, prior to'forming any
conclusions about temporal displacement. On'the'ofher hand, 1if

there 1s not a significant difference in the chi-square test, one

may conclude that offenses were distributed as expected
EXAMINATION FOR LEAD-LAG EFFEGTS

As another evaluative measure, the trend in TIndex offenses

was examined by a seven-day moving average. The Seven-day average

was chosen to dampen the Sporadic fluctuations which typically occur

iIn daily offense data. The seven-day average also smooths the.

fluctuations which are common by day of the week. Crime on weeXkends

generally is higher than the rest of the week. It was believed that

a8 plot of the moving average would reflect the trend in crime before
) s

during, and after the experimental period. In addition such a
LN

plot may aid in identifying any lead time period between initiation
of the program and response in the level of crime. Also, it was
hoped that lag, or residual, effects of the experiment, if they

exist, would be retlected in such a plot.
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CHAPTER VI

i L | RESULTS OF THE MANPOWER EXPERIMENT

This chapter presents the results of the three one-month man-

power experiments. The format of the chapter is such that results

are presented for each month in their entirety before discussing
T:“ those for the next experimental period. Due to the facf that various
El_ ’types of analyses were conducted for each period, the author be-
éﬁ lieves that consolidation and presentation of all results for one
; period at -a time will -enhance the reader's understanding of the
iﬁ Integrated effects. | V
: Each monthly evaluation includes the changes in manpower
levels, the impact upon aggregatellndex offense levels, and the
%C(;}, | impact upon specific types of Index offenses. In addition results
\ are presented which test for the existence of spatial displacement
effects and temporal displacement effects. Finally9 a plot of a
e - seven-day moving average of Index offense levels is presented in an
% effort to identify trend effects.
g AUGUST EXPERIMENT
,é.ﬁi |
é The first manpower experiment was conducted in the Fifth
¥ , , ,
é District and involved eight reporting areas.
-4
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v

Fifth District allocations and Tactical Branch deployments
are noted below for the wonth of August. Note that the data is

resented in terms of unit-tours and man-tours. A unit-tour would

be any patrol unit assigned for an eight hour tour of duty, regard-
less of the number of wmen assigned tg the unit. A two-man scout car
would represent one unit. By the same token a two-man scout car
assigned for an eight hour tour of duty represents two man-tours. TIn
terms of general increase in visibility within the district, the
38.35 unit-tours per day added by the Tactical Branch répresents ap-
proximately 72% increase over»the district's 53.2 unit-tours per day.
Notice that this computation weights the relative visibility of dif-
ferent types of units as equal. In terms of man-tours, the Sh.u
dally average represents almost a 92% increase over the district
average of 70.0. Excluding the scout cars as providing any signi-
ficant preventive patrol activity, the 38.35 unit-tours per day repre-
Sent a 139% increase in units assigned to preventive patrol above the
district>average of 27.8 unit-tours, Or in terms of man-tours as-
signed to preventive patrol, the 6l.L represents a 232% increase

over the district average of 27.8.
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- 2=Man

? e | Scout Cars
; 1-Man

% Scout Cars
5~' ~ 2-Man

B Patrol Cars
2 1-Man

5 Patrol Cars
- Foot

} %Q;; Patrols

é‘ Scooter

32 Patrols
n®

%

o g@
B
C
e
@

- TABLE 6-1

AUGUST MANPOWER DEPLOYMENTS (TOURS)

Digstrict Allocations

Tactical Branch Allocations

Unit- Daily Average Unit- Daily Average
Tours Avg, Man-Tours Tours Avg. Man—Tours'
521 16.8 33,6  mmmm= mmmme meeeeo
268 8.6 8.6 O
S i S 807.5. 26.05  52.1
— ———- ———- 381.0 12.3 12.3
793 25.6 25:6 e
69 2.2 2.2 . ——mm- i e
1652 53.2 70.0  1188.5 38.35  6i.b
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Effects Within The Test Zone

Impact Upon Aggregate Index Offenses - Table 6-2 indicates the

actual and expected levels of Index offenses, as well as the devia-

. tions between the two, for each reporting area in the test zone

-during the experimental period.

In five of the eight test areas actual levels of Index of-

fenses were less than expected levels. In two of the five cases,

.the differences were significant at the .05 level. In contrast, three

of the eight comparisons resulted in actual levels belng greater than
expected levels. In one of the three instances, the difference was
significant. Figure 6-1 shows the relative locations of the test
reporting areas and summarizes these results. Areas reflecting

incregses in crime are shaded.
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TABLE 6-2

A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVELS
OF TOTAI, INDEX OFFENSES - AUGUST TEST ZONE

Reporting Area

Actual Level Expected Level

715
722
723
72L
725
726
732
733

31.0
51.0
L5.0

- 85.0
25.0
L9.0
35.0
19.0

41.0

.5T7.6

L1.5
L9.8 -
29.7
60.2
32.1
20.7

Deviation
-10.0"
- 6.6
3.5
35.2%
- b7
~11.2%
2.9
- 1.7

#Tndicates that actual and expected level were found to
be significantly different at the .05 levels of significance,
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Impact Upon Specific Index Offenses - Table 6-3 presents a

comparison between actusl and expected levels of specific Index of-

fenses. These figures reflect incidence rates for the total test

zone, and are not broken out by specific reporting area,

TABLE 6-3

A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVELS OF
SPECIFIC INDEX OFFENSES FOR THE ENTIRE
AUGUST TEST ZONE

Offense Actual Level Expected Level Deviation
Robbery ' 109.0 106.0 3.0
Burglary 116.0 105.8 10.2
Aggravated Assault '31.0 35.0 - 11,0
Auto Theft 66.0 81.5 -15.5

Actual levels of these offenses, when compared with expected

levels, were lower for aggra%ated assault and auto theft, but

higher for robbery and burglary. In no case, though, was the dir-

ference statistically significant st the .05 level.

Examination for Spatial Displacement Effects

In order to investigate the likelihood of spatial displace-
ment, Index offense levels were examined for the first layer of

thirteen reporting areas surrounding the test gzone.

of

Expected levels

crime were estimated using the same procedures as used with the

tesﬁ areas. Tgbie 6-l; presetits the results.
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TABLE 6-1

A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVEIS OF
OF INDEX OFFENSES FOR AUGUST: PERIPHERAL
REPORTING AREAS

Reporting Area

510
511
512
513
711
712
713
71l
716
721
727
728
736

Actual Level

Expected Level

Deviation

11.0

’19.0
26.0

11.0

18.0

2.0

2l.0

35.0
18.0
20.0
zb.o
13.0
0.0

23.8
25.1
22.7
19.9
1.4
19.7
30.1
3h.3
13.2
17.8
27.9
18.2

0.0

*Significantly differvent at the .05 level
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-12.8%

1

6.4
3.3
8.9%

‘3.6

b3

6.1
7
Iy 8%
2.2
7.9
5.2
0.0
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In six of the thirteen peripheral areas, actual levels of
Index offenses were lower than éxpected levels. In six other areas'
actual levels were higher than expected levels (the thirteenth re-

porting area is essentially a zero-crime area surrounding D.C.

General Hospital). Two of the peripheral areas registered significant

decreases in Index offenses while one area showed a significant
increase., Figure 6-2 presents composite results for both the test
and peripheral zones. -

In examining the peripheral reporting areas, there was no
evidence of general displacement effects. For one cluster of peri-

pheral .areas (721, 716, 711, 7ih, and 712), point estimates indi-

~cated an increesse in Index offenses. But of these five areas, only

one (716) registered a significant increase. It is noteworthy to

observe that three of the five areas (including reporting area 716)

"are adjacent to reporting area 715, which had a significant decrease

in crime. It can only be suggested that this offers evidence of
possible displacement effects.

Another cluster of peripheral areas (727, 728, 510, and 511),

registered decreases in reported Index offenses. Of these, reporting

area 510 was the only one realizing a significant decrease. I; is
interesting to note that these four areas, élong with test areas
722 and 726, form a contiguous area recérding decreases in crime.
The results might infer an extension of the deterrent effect beyond

the borders of the test ares.
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In order to examine for movemecnt of particular types of crime,
expected levels of specific Index offenses were computed for the
composite area made up of the first layer of peripheral reporting

areas. The comparisons between expected and actual levels are pre-

sented in Table 6-5.

TABLE 6-5

A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVELS OF
SPECIFIC INDEX OQFFENSES FOR TOTAL
PERTPHERAL ZONE - AUGUST

Offense Actual Level Expected Level Deviation
‘Robbery | 61.0 75.5 -15.5%
Burglary " 93.0 ﬂ 90.14 3.6
Aggravated Assault 27.0 | 22.0 5.0
Auto Theft 49.0 - 102.0 -53.0%

*Significant at .05 level

In the composite area, made up of the first layer of peri-

'phera; reporting areas, there was no evidence of significant inflows

of particular types of crime. It is interesting to note significant

~ decreases in robbery and auto theft within the group of peripheral

/
/

areas, These decreases were most notable in the previously mentioned

group of four reporting areas which recorded decreases in reported

Index offenses.

S )

e

A ——

Examination for Temporal Displacement

A chi-squsre test for changes in the time distribution of of-
fenses was conducted as discussed in Chapter V. The percentage of
offenses occurring during the high manpower and normal manpower
periods was compared with expected percentages, based upon the same
month in the previous two years. No significant difference was
found for the total test zone or for any of the Individual reporting
areas.

Thus, there was no evidence of any change in the time distri-
bution of crime. In reporting areas 715 and 726, where significant
decreases were noted in monthly Index offenses, it can be  assumed

that the decreases were not distributed betweén the two time‘periods

in an unexpected manner. Similarly the significant increase in

crime in reporting area 72l can be assumed to have been distributed

between the &two time periods in g manner not significantly different

from historicsl distributions.

Crime Trend

Figure 6-3 presents a'graph of the seven-day moving average for
Index offenses for the entire vest zone. As can be seen, there was
no significant downward trend in Index offenses. Compared with July,
there appeared to be very slight declining trend during the first
eleven days. This was followed by an upward movement dur;ng the
middle of the month and a leveling off during the eﬁd of the month.
Although there were sporadic fluctuations in the average, the overall
trend appeared fairly stablé, offering no particular signs ofka

deterrent effect during the period of intreased manpower.
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SEPTEMBER EXPERIMENT \ 3
s } 3
, R ' ABLE 6-
The second manpower experiment occurred in the First District i ﬁ:% : TABLE 6-6
and involved twelve reporting areas. ‘ o g e | _ SERTEMBER MANPOWER DEPLOYMENTS (TOURS)
Manpower Changes oo : | , A District All ; .
' c ocations . Tactical Branch Allocations
; ' ' Unit- Daily = Average Unit Dail A |
: \ - vera .
.First District and Tactlcal Branch deployments are presented | & | Tours Avg. Man-Tours Tours Avg? Man—Tgirs
in Table 6-6. In terms of general increase in visibility within the : 2-Man
O Scout Cars 62 12.06 . _
district, the 38.1 unit-tours per day added by the Tactical Branch fi 3 2h.12 e - Tt s
. 1-Man :
represents an increase of 130% over the district's 29.31 unit-tours 553 Scout Cars 190 6.33  6.33  mmmee e
per day. In terms of man-tours, the 6l..7 daily average represents ;; - 2-Man
. ' j Patrol Cars 61 2.0 '
an increase of approximately 137% over the district average of L6.69. » T 6 L.12 . 800 26.6 53.2
- 1-Man
Looking at the primary preventive patrol resources, the 38.1 anit- IR Patrol Cars g I P 3L5 11.5 11.5
tours per day by the Tactical Branch represents an increase of . ~&‘ 1-Man
Foot Patrols 8 2.8 ———
almost 350% in units assigned to preventive patrol activities. The | 5 3 2.83 emeee el .
W o™ 2-Man
level for the district was 10.92 unit-tours per day. Or expressing ' f;iq& Foot Patrols 98 3.26 6.52 oo e
the level of preventive patrol activity in terms of man-tours, the f | Scooter
‘ " Patrols 8 2. L
6l..7 represents an increase of almost )_LOO% over the district daily ! _ 3 [ 2.T7T mmmmm meee el
¢
average of 16.2L. ‘ - 879 29,31 L6.69 1145 38.1 6l.7
129 130
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Effects Within the Test Zone

Impact Upon Aggrégate Index Offenses - Actual and expected

~levels of Index offenses, as well as dsviations between the two, are

indicated in Table 6-7.

In eight of the twelve test areas, actual levels of Index of-

fenses were less than expected levels. In five of these eight cases,

the differences were significant at the .05 level. The other four

test areas resulted in actual levels being greater than expected,

with one of the four - area 25 - being significantly greater. In

viewing Figure 6—uAthe decreases seemed to be recorded around the
border of the test zone. The increases, with the exception of
area 505, occurred in a pocket of éontiguous areas (L25, li26, and
729).

Whereas the‘August test did not offer evidence of a genersl
decreasé in crime, the September effort seems to reflect evidence

of a more”widespread decrease in Index Offense levels.

131
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A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVEIS OF
TOTAL INDEX OFFENSES -~ SEPTEMBER TEST ZONE

Reporting Areas

\,gzu
L25
126
L27
1129
505
506
719
720
729
731
734

TABLE 6-7

evel

Actugl L
| 17.0
36.0
23.0
17.0

8.0

Lh.o
1.0
26.0
23.0
19.0
13.0
15.0

Expected Level

26.8
17.1
' 18.8
39.0
16.0

L3.8
16.6

39.1
35.0
15.5
16.8
20.3

Deviation
- 9.8%
18.9%
L.2
-22.0%
- 8.0%
.2
- 2.6
-13.,1%
-12.0%
3.5
- 3.8
- 5.3

¥pctual and expected levels:significantly different at the
.05 level of significance.
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Impact Upon Specific Index Offenses - Table 6-8 indicates ths
results of the test concerning the impact upon four selected Index,

offenses. In all cstegories except aggravated assault, the actual
TABLE 6-8

A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVELS OF
SPECIFIC OFFENSES FOR THE ENTIRE
SEPTEMBER TEST ZONE

1

Offense Actual Level Expected Level Deviation
Robbefy - 101.0 . 11h.0 -13.0
Burglary 77.0 © 105.9 -28.9%
Aggravated Assault 55.0 224 12.6"°
Auto Theft 30.0 32.5 - 2.5

*Significantly different at the .05 level

levels of the offense were less than expected levels., Burglary was

down significantly. Aggravated assault, on the other hand, regis-

tered a significant inerease.

Examination for Spatiasl Displacement Effects

The seventeen reporting areas bounding the test zone were
examined to determine whsther any spatial displacement was apparent.
Table 6-9 reflects the results.

As can be seen in Figure 6-5, the first layer of peripheral
areas recorded a general decline in Index offenses. In all but four
reporting areas, actual crime was less than expected levels. OFf
the thirteen areas which recorded decreases, .tep- were found to

be significantly lower than expected.

13h
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TABLE 6-9

A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVELS OF
_INDEX OFFENSES FOR SERTEMBER: PERIPHERAL

REPORTING AREAS

Reporting Area Actual Level. Expected Level Deviation
16 17.0 1.9 2.1
417 18.0 25.7 - 7.7
23 41.0 53.7 ~12. 7%
1;28 25.0 L2.0 -17.0%
50l 31.0 41.8 -10.8%
507 10.0 7.6 2.
508 3.0 6.7 - 3.7
509 8.0 10.8 - 2.8%
521 31.0 © 31.3 - .3
522 20.0 26.3 - 6.3%
523 29.0' L7.8 -18.8%
532 2L.0 21.5 2.5
630 32.0 6.9 -1l 9%
717 31.0 28.5 2.5
718 13.0 21.7 - 8.7%
721 10.0 18.8. - 8.8"
730 9.0 11.3 | - 2.3

*Significantly different at the .05 level
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Table 6-10 indicates the impact upon four Index offenses
within the composite area made up of the Tirst layer of peripheral

reporting areas. In all four crime categories, actual levels of

TABLE 6-10

A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVELS OF
SPECIFIC INDEX OFFENSES FOR TOTAL .
‘PERTPHERAL ZONE -~ SEPTEMBER

Expected Level

Offense - Actual Level Deviation
Robbery 112.0 162.6 -50.6%
Burglary 111.0 135.0 -2Lh.0
Aggravated Assault 27.0 29.7 - 2.7
Auto Theft 62.0 71.8 - 9.8

*Significant at .05 level

incidence were lower than expected. The actual level of robbery
was found to be significantly different than the expected level,

The deviation between the actual and expected level of burglary was

« large (—2&.0), but it was not judged significant due to a large

7 Ty v g e
- W

standard efror term associated with fhe estimate.

The evidence presented in these results seems to deny the
exlstence of displecement effects in the first layer of bordering
reporting areas.

this set of areas, the results tend to imply a pervasive Iinfluence

of the crime-control program beyond the boundaries of its application.

N B
~ A
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Contrary to a displacement phenomenon occurring in

s s it

Ekahinetien for Temporal‘DiSplaceMent

In testing for significant changes in the percentage of crimes
occurring in the.high and normal manpower periods, no significant
changes were found for the test zone as a whole or for any of the
included reporting afeas. Thus, the same types of conclusions can

be suggested regarding reporting areas L2, 25, L4L27, 29, 719 and -

720, as were made in the August experiment.

Crime Trend

As can be seen in Figure 6-6, there existed a definite downward
trend in Indsx offenses during the first 20 days of September. Al-
though there is evidence that crime levels did not respond immediately

to the influence of increassed manpower, the general downturn of crime

seemed to begin around the fifth day of the month. For the re-

mainder of the month, beyond the first 20 days, the trend reversed,
climbing upward toward previous levels. It should be observed that
the average never quite attained the level that had exlisted pricr %o

initiation of the manpower experiment. And, although there seemed

to be a slight downward trend during the early part of October, it

would be quite difficult to attribute this movement to any 1eg

effect created by the manpower experiment.

NOVEMBER EXPERIMENT

The final manpower'experiment selected for study occurred in

the Third District during November of 1970.
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Manpower Changes

Table 6~11 presents manpower deployments for the Third Dis-

trict and Tactical Branch for the month of November., As 3 meaSure

of the general increase in visibility, the 3l..26 represents about a

63 percent lncrease over the district's 5L.39 unit-tours per day.

Or in terms of man-tours, the 59.36 repfesents almost a 71 percent
increase over the district average of 83.91. With reference to

preventive patrol resources, the 3.26 unit-tours for the Tactical
Branch represents an increase of almost 1L5 percent above the dis-
trict average of 23.81-unit—tburs per day; or, the 59.36 man-tours

per day vepresents an increase of almost 210 percent above the

district average of 208.33 man-tours.

140
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Z-Man
Scout Cars

1<Man
Scout Cars

2-=Man
Patrol Cars

1-Man
Patrol Cars

Foot
Patrols

Scooter and
Motorcycle
Patrols

TABLE 6-11

District Allocations

NOVEMBER MANPOWER DEPLOYMENTS (TOURS)

Tactical Branch Allocations

Unit- Daily Average Unit- Daily Average
Tours Avg. Man-Tours Tours Avg. Man-Tours
775.5 25.0 50.0 ' mm=—-=  emmeem mmmeee
173.  5.58 5.58 cmmee cmmem emeee-
140. ly.52 9.0& 779.5 25.1 50.2
76. 2.50 2.50 266 8.58 8.58
210.5 6.78 6.78 18 .58 58
314.0 10.01 10,01 . —m=-=  memmmemmemmaee
1689.0 5h.39 83.91 1063.5 3k.26 59.36
141
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Effects within the -Test Zone

Impact Upon Aggregate Index Offenses - Seventeen reporting

areas were involved in the experiment. Table 6-12 contains the
results of the experiment within the test areas. In eleven of the
éeventeen reporting areas, actual levels of Index offenses were
less than expected levels. In four of the eleven areés, the dirf-

ferences were significant at the .05 level. It might be observed

‘that the differences between actual and expected levels were rather

large for reporting areas }j18 and }20. The standard error terms
for fhese predictions; though, were too large to conclude the
existence of a significant difference. Of the six'areas.in which
actual levels were greater than expected levels, the differences
were Significant for reporting areas 337, L28, and 503. Reporting
area L1l reflected a falrly large deviation, but as with areas 18
and }j20, the standard error term was too large to conclude a
s8ignificant difference. ‘

Increases in crime during the first half of the month resulted
in the éddition of three reporting areas to the original gro@p of
test areas. The three reporting areas, 337, 413, and Lll, bordered
the original test area. The relative ineffectiveness of thelman-
power experiment in areas 337 and Llly might be explained in large
part by the increases in Index offenses which occurred during the
first sixteen days of the month, prior to the inclusion of the
areas in the experiment. Tae increases in these areas during the
first sixtesn days alsokmight be indicative of possible displace-

ment effects from the test zone.

i

@

TABLE 6-

12

i ot o

A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVEIS OF

TOTAL INDEX OFFENSES - NOVEMBER TEST ZONE

Reporting Area

337
340
341
3l
345
413
L1k
417
118
119
1,20
Lol
2o
Le3
128
503
504

Actual Level

56.

48.
.0

16

21.
. 31.
LO.

L3.
22.

28.
20.
20.

-

9.
33.
51.
31.
2l

30.

0

0

0

(@

o o o O o

O

Expected Level

0.8
h3.7
19.0
22.0 .
16.9
Lh.8
33.5
37.2
L,0.2
21.5
32.1'
5.8
53.0
38.9
35.9
21.8
38.3

Deviation
15.2%
L.3
- 3.0
- 1.0
_15.9-,‘(-
- 1.8
9.5
-15.2%
-12.2
- 1.5
-12.1
-21;.8*
- 1.0
- 5.9
15.1%
9,2%
-1 . 3%

*Aoctual and expected levels significantly different at the

.05 level of significance.
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Although the proportion of feportingAareas recording signifi-
cant decreases was not as high as that which occurred during the
September experiment, the data reflect a general decrease in Index

offense levels within the experimental area.

Impact Upon Specific Index Offenses - Table 6-13 indicates .

the result of the experiment upon particular types of iIndex of-
fenses. Normal levels of aggravatéd assault were considered tco low

to make meaningful predictions. As csan be seeh, actual levels of

TABLE 6-13

A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVELS OF
SPECIFIC INDEX OFFENSES FOR THE ENTIRE
NOVEMBER TEST ZONE

Oit'fense Actual Level Expected Level Deviation
Robbery 177.0 211.7 -3l 7
Burglary 191.0 235.1 =Ll
Auto Theft 56.0 77.3 -21.3

*Significantly different at the .05 level

burglary, robbery, and auto theft were all less than expected levels.

Although the deviations were fairly large in magnitude, a statis-
tically significant décrease could be identified only in the case

of robbery.
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Exgmlnation fof‘Spéﬁféi'Displébéhént Effects

Table 6-1l contains the results of the experiment for the layer

" of twenty peripheral reporting areas. In fourteen of théhtwenty—three‘

reporting areas, actual levels were less than expected levels of
crime. In six of these Tourteen areas, the differences were sig-
nificant. Of the nine reporting are&s in which actual levels ex-
ceeded expected levels, two areas reflected significant increases.
It was observed that the expected level for reporting areas hiO was
high. Although the expected level does no%t seem out of line when
compared with previous years, the level of crime apparently dropped
cons iderably in August of 1970, and did not return to previous levels
in the following months. Thus, it seems as if some crime‘influ-v
encing variable had operated upon area [10 in recent months leading
up to November. Even though the actual level is significantly less
than expected, it would be difficult to credit the manpower expsri-
ment entirely fgr the success.

A general overview of the peripheral area results would, as
with September, tend to support the contention that. the deterrent
effect of the manpower experiment extends beyond the immediate
boundaries of patrol. There is theiisolated poésibility of dis-
placement, as indicated by feporting areas lj11 and 526. But little
certalnty can be qttéched to such a proposition. Looking at Figure

6-8, it is interesting to note that for every reporting area having

a significant increase in crime, there is at least one reporting
area, elther adjacent to or nearby, which has recorded a signi-

"ficant decrease in crime.
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’ TABLE 6-14 Table 6-15 indicates the impact upon four selected Index
;f (:ﬁ 4 A COMPARISON BETWEEN ACTUAL AND EXPECTED IEVELS OF | ) offenses for the entire peripheral zome. All fOur-Offenses’re’
5’ : Iggg}I(nggﬁgsg%ng%ﬁggVE%{BEgg ?B flected declines. Auto theft was the only offense which§ incurred
; | ' 8 signifi‘cant decline from the expected level.
J Reporting Area Actual Level Expected Level Deviation I
565 237 5.0 : 8.1 - 3.1 Ve TABLE 6-15
§ | 239 ' &0 - 3.6 - 1.6 < COMPARISON BETWEEN ACTUAL AND EXPEGTED LEVELS OF
: 336 i L1.0 66.2 -25.2% ! SPECIFIC INDEX OFFENSES FOR TOTAL
3 |  PERIPHERAL ZONE: NOVEMBER
e - 338 33.0 23.5 9.8 ' '
339 ' 25.0 19.5 | 5.5 Offense Actual Level Expected Level Deviation
342 0.0 .9 - .9 Burglary . 191.0 198.6 - 7.6
& 343 3.0 1.5 1.5 ® Robbery 177.0 197.3 _20-.3"
@A 410 6.0 1L.7 - 8.7% Auto Theft 56.0 : 87.7 -31.7%
] h11 © 3h.0 17.8 16.2% Aggravated Assault 69.0 709 - 5.9
?igﬁf} Zi; - 62.2 7:.2 R ) #S1ignificantly different at the .05 level
T . . . - 3.0 A
b 116 - 12.0 13.5 - 1.5
B e 22.0 19.7 .3
é?@@ . 25 ' 12.0 25.9 -13,9% )
3 h27  33.0 | 37.4 -k
g 501 11.0 22.3 -11.3%
%@f~ 502 33.0 28.8 | 5.2 B
- | 505 - L0 bs.8 - 1.8
,? 506 20.0 19.7 RS .3
e 23 b0 ;.8 .8 o
! e 52l 1.0 3.L B AR
E 525 21.0 2L.5 T C 3.3
lC? 526 “148.0 30.5 o 17.5¥
Ci?k o *sﬁgnificantly’different at the .05 level
| 5%; 3 148 149
oy
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¥ e - Crime Trend

i Examination for Temporal Displacement

i

‘i (;) s

s . . . . : 4 Figure 6- resents a graph of the seven-day moving average
i <:¥ In testing for significant changes in the percentages.of o & ‘ 7P grap v & 9 .
€ ‘

: . . : f . Revi i i t defini n-
crime occurring during the high and normal manpower periods, only one for Index offenses Review of this plo® 1ndicages a ceiin ?e down

I . | . i first ten days of the month. Actually, it
. reporting area (502) was found to have incurred a significant change. : ward trend during the first ten days o °u < Ta t

nward d d1d not commence until the fourth day
This area, which was identified earlier as having registered a sig- appears that the downward trend did mot commenc ' J

e e

i . is mi id idence of 8 lead time period
nificant increase in Index offenses during the experiment, had only of November. This might provide evidenc p

before crime levels responded in a downward manner. Beyond the

o

f one offense occur during the normal manpower period; thirty offenses
i . : : : ' ' h d of the month a pronounced upswing occurs, eventuall
;l%' occurred during the heavy manpower period. The fact that a larger P thirteent 3y ot © P P 8 ’ 7
i ‘ ing of he twenty-first day of the month. At the end
L percentage of monthly offenses occurred during the heavy manpower leveling off around the twenty 7
3 \ ; here is no apparent deterrent trend in operatlon.
g period might be attributed to a temporal displacement from the of the month there 1 PP P
L : ; i t firm the thecry of a lag
?Q; 12:00 a.m. - 8:00 a.m., period, the net increase in crime for the B Thu?’ there would be no evidence to contir © 7 8
L f it is i i b the rather dramatic
! " month occurring primarily during the 8:00 a.m. - 12:00 a.m. period, effect. But, it is Interesting to observe d
g mswing 1 during the first week following the experi-
or some combination of the two. In either case, it 1s contrary to downswing in the average Hne & P
é;@iﬁé " the expected outcome resulting from a crime prevention program. ment.
D
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CHAPTER VII

SUMMARY AND CONCLUSIONS

The objectives in this research study, as'stated in Chapter
I, are the following: |
1. To develop and validate a crime-ﬁodeling technique
which will be useful in ‘estimating expected crime levels in evalu-

gtive studies.

2. To appraise the strengths and weaknesses of the crime-

modeling technique by éxzamining its performance under varying para-
meters and by comparing its performance with that of more tradi-
tional modsls. |

3. To apply the crime-modeling technique in an evalustive
study of the impact of inbtensive police patrol sctivities.

4. To determine the impact of intensive police patrol ac-

“tivities upon the level of crime within the area of patrol.

5. To examine for the generation of displacement effects
(spatisl and temporal) as a result of intensive police patrol
activities. - | '

6. To develop a model which may be of value in predicting

spatial displacement effects snd to discuss considerations asso-

ciated with the development of such models.

153

e

% s

i o i
tiging

Q_xv s
3

This chapter summarizes separately, the development and

performance of the crime-correlated area model and the experiences

associated with the manpower experimeht. Limitations of both are

The reader is

[

identified, and resulting conclusions are discussed.

referred to Appendix B for a discussion of some considerations in

_developing a model to predict the spatial displacement of crime.

This appendix also presents two hypothetical predictive models.
THE CRIME-ESTIMATION TECHNIQUE

This study has resulted in the development of a wmodel which

- might prove to be of considerable value in studies which are con-

"cerned with evaluating the effectiveness of a crime-control program.

The Development of the Model

The crime-correlated area model 1s based upon the agssumption
that there exists a number of crime-related influvences which operats
upon-a city as a whole. Due to the Operétion‘of these influences,
i1t is believed that the levels of crime in various areas of & city

Thus, it was argued that ths

might fluctuste in a gimilar manner.
levels of crime between two areas might be highly correlated with
one another. If the degree of 2ssoclation is high enough and the
standard error of the estimate is within ascceptable limits, it was

believed that the level of crime within one area might be estimated

ag a function of the level within another area.

15L
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In order to test for the existence of crime-correlated areas,
monthly Index crime levels were summarized over. a thirty month
period for each of the 360 reporting areas within Washington, D.C.
Assuming a linear functiongl form, an exhaustive set of regressions
was performed in which monthly Index crimes for each reporting area
were correlated with those of each of the remaining 359 reporting

areas. The results seemed to confirm the theory that the crime

)
levels between many areas of a city are significantly related to one
another. Results also substantiated the secondary hypotheses that
two areas could be highly correlated with one another even though
they are (1) spatially separated by a cousiderable distance, (2)
dissimilar with regard to average level of crims, and (3) dissimilar

with regard to socioeconomic and demographic charscteristics,

Multiple Predictor Aregs - Although the results supported the

hypothesis concerning the
degree of correlation was

for prediction purposes.

existence of crime-correlated areas, the
not believed to be sufficiently high enough

It was believed, and later demonstrated,

that the use of more than one predictor area improves the degree of
correlation. The feeling was that a better estimate of the level of
crime in a given area might be schieved If it is based upon the ex-

periences of several other reporting sreas. Stepwise, linear mul-

tiple regression was employed to develop crime eztimation models for

a set of control areas. Indeed, the degree of correlation was im-
proved; and the standard error term associated with the crime es- -
timates was judged to be small enough for purposes of evaluative

studies,

e

A problem did arise, though, in the process of validating the
multiple predictor area technique. In some instances, models were
developed which contained a large number of‘predictor variables
{independent variables). These models were characterized by very
high multiple coefficients of éorrelation, very low standard error
terms, but poor predictive performance. It was concluded that the
process of fitting the regression equations had, 1n certain cases,

resulted in the phenomsnon of overfitting., An excellent fit to the

sample data points was achleved, but the addition of more independent
variables than necessary resulted in a contaminated model. Conse-
quently, these models were not useful in eitrapolation for pre-
diction purposes. »

Several decision rules were examined which purported to re-
solve the overfitting problem. Compgrison of these with seversl

heuristics resulted in the selection of a decision rule based upon

the manipulation of the partial-F criterion for entrance and removal

of independent variables.

The rule seemed to be successful in pre-

venting overfitting in this particular application of a multiple

regression model.
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Comparative Analysis - In order to determine the relastive per-

formance of the crime-corrélated area model, it was compared with
three of the more popular crime-estimation techniques. Monthly crime
estimates were made by each of the four models for twenty reporting
areas over a one-year period. Predictive accuracy was based upon
the mean absolute deviation between the actual and estimated crime -
levels,

| The crime-correlated area model and the exponential smoothing
model were judged to be the best models, ffom the standpoint of
predictive accuracy. ?he crime-correlated area model outperformed
the éxponential Smoothing model on the basis of lowest mean absolute
deviation for the 2L0 crime estimates. But further analysis re-
vealed'that the two models were very close to one another in their
performance. In ract, the exponential smoothing model was the better
predictor in seven of the twelve months studied, When results were
compared on a reporting area basis,‘the éxponential smoothing model
performed best over tﬁe twelve-month period for ten of the twenty
reporting areas; tbé criﬁe-congelated area model performed best for
the remaining ten reporting areas, A further'compagison seemed to
indicate that the drime—correlated area model had greater success
than the exponential Smoothing model in those reporting areas having

a high variance in the level of crime.
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Further analysis of the crime-correlated ares model revegled

that the relative accuracy of Predictions Improves as the level or

crime being estimated increases in magnitude. In addition; as might

be eéxpected, it wag concluded that the relative uncertainty of crime

level estimates i
ates decreases ag the magnitude of the estimate increases.

Performance Under Changing Parameters -~ The resultg derived

from the comparative analysis implieq that t

of the crime-correlated area model ig better whe

» 8nd performance

was observed. The parameters were varieg in three different con-

flgurations in order to increase the’general magnitude of ecrime

being estimated,

In the first case the size of gn ares was increased, Wheress

in the earlier analysis areas weye defined as individual reporting

areas, in thisg variation the area parameter wag redefined to repre -

Sent clusters of contiguous reporting areas. Monthly estimates of

a8 six-month period.

evels of Index offensag

occurring in one or more Oof the other clusters. The results indicatéd

that relative prediction error decreased as the actual level of crime

lncreased. There was, however, considerable variability in the re-

lative bPrediction error at certain levels orf actual crime,

. 158
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In the second change, the time barameter 'was increased while

holding the area parameter the same, Monthly data for reporting

areas was transformed into quarterly data and quarterly estimates were
made for twenty selected reporting areas. As had been found with the
increase in the ares parameter, the degree of correlation was very

high for the first variable to enter the model., Thus, the quarterly
estimates for the twenty reporting areas were based only upon one

Independent variable. The same performance trends were observed,

a8s had appeared with the twenty- three clusters Although the rela-
tive accuracy was qulte variable in a number of cases, this was at-
tributed largely, to the very small sample size (between 7 and 9
Quarters of data were used in developing the models ),

The f'inal parameter change lnvolved increasing both the ares
and tlme parameters simultaneously.

Thus, quarterly estimates were

made for the breviously identified twenty-three clusters. - Correlg-
tions were even higher than in the prev1ous quarterls estlmates and
models were developed, apaln, with only one independent variable.
Performance results were very SLmllar to those in which only the

time parameter had been increased.

159 LY

NSRS N

Conclusions

The results of this analysis indicate that the multiple pre -
dictlon concept may prove very useful in making ex post facto esti-
mates of expected crime levels within an area., Thus, it can be
quite helpful in evaluating crime-control programs such as manpower

studies, helicopter patrol programs, and high intensity street light-

The model, in its current form, does not make futuris-

ing programs.
tic estimutes of crime. Whereas many other time dependent modeling
techniques allow for inclusion of information leading up to the
experimental period, a virtue of the crime-correlated area concept
is that it allows for causal forces to operate during the,test‘period
and for information related to their operation to be included~in
the estimating procedure,

The data also indicates that the relative‘performance of the
model improves when the expected level of crime is large, Since
most studies ars concerned with higher crime arecs, the. model would

Seem to lend itself very well to such applications,
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In comparison with other popular crime estimation techniques

the model re ted in I o f i
sulted in better peliormance. But, since the exponential

smoothing model performed almost as well, one might argue for 1ts

selection on the basis of computational efficiency. Thisg is indeed

‘a major advantage of exponential smoothing, However, it is believed

that the crime-correlated ares éoncept has potential benefits which
can offset its more burdensome operational aspects. The contention
is that the model has value not only for the purpose of crime esti- .
mation, but glso for attémpts to ideﬁtify and relate causal forces
to the incidence of crime. Since the concept assumes that there are
universal influences which Operate upon a ciy in such a way as to
ig?luence general crime levels, it is conceivable that upon identi-
Fication of two areas which have similér rates of change in crime
level, an examination of socioecononic, demographic, and other criwe
related factors within the two sreas might 1eéd to an explanation of
the differential which exists between the two areas. This, in turn,

could enhance the identification and improved understanéing of the

causal determinants of crime,

R e B s

Considerations for Future Research

O

On the basis of a rather obvious and simplistic assunption, the

crime-correlated area concept presents some interesting results and

prospects for future research. One operational problem involves iden-

tification of atypical data points for potential predictor areas.
Multivariate techniques, such as cluster analysis, might be examined

to determine their usefulness in identifying the obvious, as well

as the not so obvious, atypical data>points. In considering these

techniques, the improved effectiveness in identifying such points

should be weighted against the additional effort required for the

analysis.

The probiem of "overfitting” the sample data should also re-
ceive greater attention. Apparently this problem has not been re-
solved satisfactorily by statisticians. In attempting to determine
the point at which model contamination begins, experimental heuris-
tics, such as developed for this particular application, might be

developed and tested.
It might also prove worthwhile to examine, further, the im-
plications of using functional forms other than a linear model.

This was dbne on an exploratory basis to a limited extent in this

study, but additional efforts might prove fruitful.
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- plained in large part by local differsntials of socliloeconomic and

Metropolitan Polics Department conducted high intensity police patrol
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This application worked with reported Index offsnses ss the
primary measure of crime. Models were developéd for aggregate |
Index offenses, as well as for specific Index offense carvegories.
Future efforts might apply this concept to other crime aiaésifications.
In addition, an attempt might be made to identify clusters of crime
categories which have similar response behavior to crime influences.
As mentioned at the end of the previous section, one might

consider extending the concept of universal and local (or macro and

micro) crime influences. This model hypothesized a set of univer-
sal or macro influences which would help»tb explain a considerable
portion of the variation in the rate of change in crime between two

areas. It might be assumed that the residual variation can be ex-

demographic characteristics between the twe areas. An effort to
identify measures of these local influences and %o incorporate them

in the model could be quite beneficial.
THE MANPOWER EXPERIMENT

This study was concerned with three one-month perieds during

197C in which the Special Operations Division of the Washington

B

activities_within'Selécted areas of the city. The effect, in each

instance, was to increase the level of police visibility within these

areas, as well as the level of preventive patrol ectivity.

163 .

Summary ol Experiences and Conclusions

The anal&ses of the three experimental areas were conducted In -

order to evaluate the impact of the increase in manpower upon crime.

Deterrent Effect within the Experimental Aress - Index offenses

were used as 8 measure of the general level of crime for purposes of
this study. In the August study, there waé no evidence of a general
decrease in aggregatedindex offenses within the test area. Although
point estimates of expected crimé levels reflected decreases in five
reporting areas, only two of the eight test areas registered statis-
tlcally significant decreases. One reporting area showed 2 signi-
ficant increase. An examination of the impact upon four selected

Index offenses revealed no significant changes within the test area

as a whole.
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In the September experiment, indlcations of a more general
impact were apparent. In eight of the twelve test reporting areas,
point estimates indicated a decline in crime; five of which were
significantly lower than expected. 0f the four areas in which point
estimates indicated increases in crime, only one area showed a sig-

nificant increase. The examination of the impact upon four selected

Index offenses revealed that actual levels were less than the point .

estimates of expected levels iIn three of four instances; only one
of the three categories reflected a significant decrease. On the
other hand, the aggravated assault category showed a significaﬁt
increase during the test period. One possible explanation for the
reversal in this category relates to reporting. Aggravated assault
is a crime very often invelﬁing persons who are not strangers., Dus
to‘prior knowledge of the other party, and the fact that many ag-
graveted assaults are of a minor natﬁre, this category is perhaps
under-reported more so than other categories of crime. The presence
of additional police officers within an area is often believed to
result in a greater likelihood of reporting by citizens. It is
possible that the increased reporting in this category was aispro—

portionately greater than in other categories.
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In the November experiment, results suggested the possibiliby
of a general deterrent effect. For the fourtesn reporting areas
involved in the test during the entire month, expected levels of

crime were greater than actual levels in ten instances. Four of

these ten areas registered significant decreases. Of the four areas

in which point estimates were 1éss than actual levels, only one
recorded a significant increase. For the three selected Index of-
fense categories examined, all recorded decreases in crime levels;
one of these was significant.

It is apparent from the results that the effectiveness of the
increase in manpower was different during the three months.A The
least amount of impact seemed to occur during the August experiment.
There was little evidence of any general deterrent influence. This
was true not only with regard to aggregate Index offenses within
individual reporting areas, but also in specific crime categories
within the overall test srea. Conversations with officlals from
the Fifth District revealed thelr disappointment and belief that the
experiment had the opposite effect of that intended.

Evidence of a more general deterrent‘effect was found in the

other two months. This was reflected not only in the larger per-

centage of reporting areas having significant decreases in aggregate

- Index offenses, but also in the differences between actual and ex-

pected levels for specific crime categories. Observation of these
two wmonths, oﬁ a reportingkarea bgsls, seems to indicate that the
September experiment was most successful with‘regardkto general

deterrent .i.rn“lmence\_‘T

N
\
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Examination of the manpower estimates reveéls that the rela-
tive lncreases in poliée visibility and preventive patrol time weré
considerably higher for the September experiment than for the other
fwd montha. And, one might attribute the greater deterrent influence
for this month primarily to the larger relative increases in maﬁ@ower.

Although the relative increases in ménpower for August and
November were very similar, the relative success during these two
months was quite different. Apparently similar changes in visibility
levels (the experiméntal conditlon) have resulted in different re-
sponses in crime levels. The inference in this case is thét other
factors, aside from the experimental condition, have influenced the
reéponse‘of crime within each area. And, as many people in the ares
of law enfercement realize, the success of most-crime-control progfams
is different, depending upon the enviroument In which the program is
conducted.

An attempt to explain the varistlons in succesgs for each month
is a difficult task. Information is lacking concerning the identity
of factors which influence crime. And, there is 1little unéerstanding
of how these factors interrelate with one another to influence crime.
The 1970 Census data, presented in Appendix A, may offer some in- -
-8ights into the variafions from the standpoint of targ@t character-
fatics. DNothing in this study'alloﬁs for discussion éf offender
characteristics. ,

It should be kept'in“mind that the objective is not trying to
‘determine why these areas are high crime areas, Rather, the lnterest
‘is in trying to distinguish those characteristics which would make

the ecrime-control program more sffective in one area than in another.

'

&

Casual observation of the Census data indlcates the following

- relative differences between the three test areas. Combined with

approximations of the square area for each test zone, the Adgust
test zone also had the lowsst unemployment rate among males and the
largest percentage of housing units owner-occupied. Conversely,
September's test zone had the lowest population density, the highest
percentage of famlilies with female or other than husband male head
(with children under 18 years old), a considerably lower educational
level than the other areas, and a significantly larger percentage

of male unemployment and poverty stricken families. November's test
zone is characterized by hign poﬁulation density, a significantly
larger percentage of white inhabitants, an age distribution which

is older than the other two areas, significantiy smaller family
81lzes, and the lowest percentage of owner-occupied housing units. It
can be seen that even within the two greas experiencing relative

Success, the characteristics of the population are different.
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Perhaps the most significaﬂt difference between the August test
zone ana the other two is one which can be seen visually. As men-
tioned in Chapter II, the August test zone is an area characterized
by narrow streets, high density of dwellings apd buildings, and a
general absence of open spaces. The area doss not have many high
riSe‘buildings or apartments, as is so with the other two areas.
And 1t may be that an environment characterized by narrow streets,
back alleys, and a multitude of nooks and crannies between pﬁysical
structures restricts the visibillty and preserves the anonymity of
the potential offender. Even tnough the program increased police
visibility and preventive patfol, it is likely that offenders were
better able to adapt in this type of environment.

In this tjpe of evaluative study, it would be of great benefit
to have reporting area boundaries coincide with census boundaries.

Such data would be very useful in reaching concluslons concerning

the relative success or lack of success in each test reporting aresa,

Examination for Spatial Displacement Effects - The first layer

of reporting areas surrounding each experimental zone was examined

in order to determine whether displacement effects had occurred.

Aggregate Index offense levels were.compared'with expected levels for

each peripheral reporting area. And, experiences with selected Index

dategories were examined for the entire peripheral zone.
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Results ‘for the August experiment offered only a suggestion

of displacement in one cluster of reporting areas. Otherwise, there

was no evidence of a general displacement effect. In half of the
reporting areas, actual crime levels were greater than expected
levels; in only one instance was the difference significant. Of
those reporting areas in which crime levels were less than'expected,'(
two.areas experienced significant decreases. Observation of
selected Index offenses revealed that in two categories actual levels
were greater than expected. In the categories of robbery and auto
theft, actual levels were significantly less than expected.

Results for the S@ptember experiment presented even less evi-
dence of ﬁisplacement. Of the seventeen peripheral areas, thirteen
areas recorded actual crime levels less than expected, Ten of these 3

differences were significant. Observation of four Index offenses

Ew Ay

revealed that actual levels were less than expected for each cate-

gory. The difference was significant for robbery.

e W Y e
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In the November experiment, tiere were suggestions of isolated
displacement effects. In nine of the twenty-three peripheral areas,
actusl levels were greéter than expected. In two of these nine, the

differences were significant. Of the fourteen areas indicating a

decrease in crime, six of the areas registered significant decreases.

As indicated in the results, other reasons thapn the experimental
condition were offered to explain the significant decrease in re-
porting area li10. As with the September experiment, the four Index

offense categories all reflected decreases within the total peri-

perhal zone. The decrease was significant in the case of auto theft.

There was little evidence‘to substantiate the existence of
widespread.spatial displacement effects. For the three months, only
three peripheral reporting areas registered significant increases
in Index offense levels. Eighteen areas showed significant de-
creases. But, for the three areas having significant increases,
especially those associated with the November experiment, the indi-
cations are that displacement was indeed possible. This conclusion
is based upon ﬁhe significant decreases spparent within neighboring
test areas. It might be mentioned that the second layer of peri-
pheral areas was observed on a less formal basis, and observations
did not suggest any greater likelihood of displacement effects. The
conclusion is that the intensive police patrol activities seemed %o
result in a pervasive deterrent effect which extended beyond the
lamediate boundaries of the experiment. On the other hand, iIsolated

instances of displacement were likely for certain peripheral re-

porting areas.

&

As indicated earlier, there were certain areas within the test

zones which incurred significant increases in crime. One might sug-

gest that these represent possible evidence of internal displacement

within the test zone. An interesting observation, though, 'is that
for each reporting area (test and peripheral) which registered a sig-

nificant increase in Index offenses, there was at least one neigh-

i i i ignifi ase in crime.
boring reporting area which incurred a significant decre v

This lends even greater credibility to the suggestion tha? these
significant increases may be explained, at least in part, by the
displacement phenomenop.

The analysis by type of Index offense offered no evidence

that particular categories of crime are more susceptible *o the dis-

placement phenomenon than others. On the other hand, the categories

suto theft and rotbery within the peripheral zones sesmed to be

especially affected, in terms of a pervasive deterrent effect.

Examination for Temporal Displacement - Since the high inten-

sity patrol effort was not in effect between 12:00 a.m. - 8:00 a.m.,
the time distribution of Index offenses was examined for possible
shifts. For both the August and September experiments, there were
no significant changes in the time distribution of offenses for

any of the experimental reporting areas, nor for the test zone as

a whole.
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For the November experiment, only one reporting area {503) was
found to have incurred a significant change. The change was in a
directlon opposite of that expected. Area 503, which incurred s
?ignificant 1ncrease‘during the period, showed a significantly
larger percentage of crimes occurring during the period of increased
patrol.

Therefore; no evidence was indicated by the results which would
substantiate that there was temporsl displacement of Index offehses
to the normal manpower shift. For those areas which registered a
significant decrease in crime, having no significant change in the
time distribution of offenses‘might sugéest a pervasive deterrent

effect into the normal manpower period.

Crime Trend - By examining a seven-day moving average of Index

offenses for each experimental zone, the hope was to identify trend
effects. For the August experiment, there was no significant down-
ward trend during the test\gﬁriod. There ﬁere Indications of a SIight.
déwnward response during the first eleven days,vfollowéd|by an up-
ward movement during the middle of the month. But, no particular
signs of a deterrent effect were apparent.

During September, there was a definite downward trend during
o

the first twenty days. Beyond this period, the trend reversed
) 3

- climbing toward but never attaining levels which existed prior to

the initiation of the experiment.

During November, i '
ring Nowve s there was a downward wovement in crime during

the first thirteen days. This was followed by a rathef drsmatic

reversal for the following week in which the moving average climbad to

_levels higher than had existed prior to-.the beginning of the experi-

ment., This was followed by a leveling off for the remzinder of the

month.
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Gownturns in crime levels early in the experimen

An exsmination c¢f the erime trend resulted in a few conclusions.

First, for those months in which a deterrent lnfluence was notice-

. able (September and November ), there were definite indications of

tal periodé;A These

downturns were not necessarily immediate, but due to the sporadic
nature of the plot, it {8 difficult to determine precisely when
they began. Thus, it is a little difficult to determine what the

exact lead time was between initiation of the program and a response

in crime levels.

Second, during the two months in which there was a distinet

downturn, the crime trend reversed itself at some point in time and

began to climb toward previous levels. In the November expefiment,

the trend moved above those jevels which existed prior to initiation:

of the experiment. The conclusion suggested in this instance 1s
that although the additional police presence resulted in a downturn

5

in crime, the offender communlty learned to adapt to the changed

environment. Tais type of behavior has been suggested in high in-
tensity street lighting programs. If these programs are not ac-

companied by some additional active deterrent, such as additional

policemen; the offender learn

174
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" the continuity and intensity of the.experimental influence.

‘the September trend.
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Another possible explanation for this beshavior could'relate to
Pa-
trolling within small geographic areas over long periods of time

might eventually result in lower motivation levels on the part of

participating officers. And, the levels of enthusiasm which perhaps

exist at the beginning of a new assignment, might diminish at some

point in the experiment. This, of course, could not be measured in

the current study, but it is suggested as a consideration for future

studles.

Lastly, there was little lndication of a lag or residual de-
ferrent effect upon termination of the experimental period. The
oniy evidence which might suggest such a possibility is reflected in
For this month, the crime trend did return
toward, but never quite attained, previous levels toward the end of
September. In the following month, the ftrend did not increase upon
cessatlon of the experiment. Rather, 1t maintained the level which

had sxisted at the end of the month. And, it would be difficult to

. attribute the maintenance in the level of crime trend solely to =

residual effect.

Limitations of the Study

The fact that the study was conducted ex post facto 1s re-

sponsible for many of the problems experienced. Having to rely upon
data sources which were not adapted to the needs of the étudy,
created a major problem. One of the most obvious examples of this
relates to gathering'data on manpower deployments. The modifica-~
tioniof data gathering procedures can lead to much improved control
in measuring and describing the experimental manipulation,

Another limitation is related to the criteria for evaluation of
the study. 1In this study, the manpower experiment was judged on the
basis of the impact upon Index offenses. This proxy for actual crime
levels 1is subject to certain limitations, TFor example, reported
crime levels are used as a substitute for actual crime levels. Th=
discrepancy between reported and actual levels of crime has been well
documented, but not satisfactorily resolved.l

In this study, as with others, there %s.the possibility of
errors in the reporting of crime by the police department. Resources
did not allow for an audit of Wasnington's crime reporting procedures.
And, there 1is reason’ to suspect that in many department the docu-
mentation of cffenses can result in errors such as misclassification
of offenses and the incorrect recording of the time and location of

offenses.

- 13ee the President's Commission on Law Enf~rcement and Admin-
istration of Justice, The Challenge of Crime in a Free Society,
1967, pp. 20-22. - ' ‘
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of these factors gre unknown.

There 1s also the ppssibilityfthat the experimental condition
itself may result in biased measures of crime; Awareness of ex-
perimental conditions may cause officers to perform differently than
otherwise. They may be more conscientious In idenfifying crime,
reporting crime, and making arrests. There is also the possibility
of citizen initiated bias. Being aware of éreater police presehce,
citizens may be more likely to répcrt an offense which they normslly
would not repocrt. Concurrent victimlzatlon studies and surveys of
community awareness of police presence maj aid in accounting for

this type of citizen initiated bias.

Another difficulty with the:current study is the inability to

"generalize results beyond the experimental area and conditions.

" There are a multitude of factors which influence crime levels. Many

For those factors which have been
identified, the interrelationships with crime are often not under-
stood. It is hoped that the documsntation of this study and the
characteristics of the experimental envirgnment will be of eventual
use in identifying general crime response patterns. Ultimately, as

additional well-documented studies are reported, it is hoped that

~the implications of manpower policies will begin to emerge.,

Lr7

Suggestions for Future Research

The following are suggestions which may facllitate the conduch

of future research:in the area of crime control.

(1) In the design of experiments, police departments should

be willing to commit portions of thelr resources to a re~
search posture for periods of time sufficient to generate

meaningful results.

(2) Efforts to improve upon police information systems
should continue. Although the intraduction of computer
technologyﬁhas resulted in the redesign of such systems,
efforts should continue to provide more meaningful informa-

tion st the time and place it is needed most.

(3) Police department personnel should attempt to develop
an awareness of the types of information which can be most
meaningful in current and future research studies. Open
communication between police department personnel and

scientists can allow for anticipation of tﬁe types of

studies, and thus the types of data which may be most use-

ful. Such anticipation would even allow for more meaning-
ful studies on an ex post‘facto basis. For example,

selective gathering of data durlng one experiment may pro-
vide inputs for secondary or peripheral experiments not of

mostkimmediete interest at the time of the experiment.
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(li) Police departments should continue to improve thelir

auditing and review procedures in order to minimize crime

reporting errors.

(5) Concerning the difficulties which were encountered in
accounting for manpower data, police departments and scien-
tists should explore improved means of sccounting for an
officer's activities. The challenge lies in inproving ac-
countability while at the same time attempting to reduce.
the amount of paperwork which currently éxists for both

administrators and patrol officers.

(63 Cities should examine their reporting systems in an
effort to take advantage of socioeconomic and demographic'
data which is routinely gathered. For example,estandard
reporting'area boundaries might be shifted in such a way as
to coincide with census ares boundaries. In conducting ex-
periments in crime control, the evailability of this itype
of data could help provide explanations to many of the
questions which arise. 'And as mentioned earlier, this
added description of the experimental environment will per-
haps hasten the orerallAunderstanding of ecrime control pro-

grams and their effectiveness, or lack Lhereof.

(7) Finally, as individual cities oonduct experiments in the
area of crime control, resulte and derived knowledge should

be shared with other cities. A forum for the mutual ex-
change of experiences can be extremely helpful in improving

research designs and thus, enriching our understanding of

~ law enforcement effectiveness.
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APPENDIX A

CENSUS DATA FOR TEST ZONES

The following data was taken from the results of the 1970
U.S. Census.l The data represents composite information for each
monthly test zone. The data 1s not precise in the sense that data
was aggregated for the set of census tracts which corresponded most

closely to the boundaries of the test zone.

11970 Census of Population and Housing: Census Tracts,
Washington, D.C.--Md.--Va., Standard Metropolitan Statistical Area,
PHC(1)-226, U.S. Government Printing Office, 1972.
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Population-All Persqns
% of Population, Negro
Age Distribution-Males

a. All Males-Total

b. Nine or Under

¢. 10-1l ¥rs.

d. 15-19 Yrs.

‘'e. 20-24 Yrs,.

f. 25-4l4 Yrs.

g. Over |5 ¥Yrs.

‘Persons/Household

% of Families wlth Female
or Other than Husband Mzsle.
Head, With Children Under
18 Yrs, 01d

% of Persons 16-21 Yrs, 01d,
Not High School Graduate and
Not Enrolled in School

el

[ [ ® D .
) O |
1
August September November
10,782 16,056 56,701 }
96.93 98.25 ©69.32 i
o
8
19,662 7,58 27,197 |
3,810-19.38% 1,548-20.42% 3,305-12.15% A
2, hlily-12.,1,3% 961-12.68% 1,488- S.L7% :
2,110-10. 7L% 797-10.50% 1,692- 6.22% %
1,432~ 7.28% L56- 6.02% 2,975-10.93%
L, L63-22.70% 1,487-19.60% 8,883-32.66% .
5,403-27.L7%  2,335-30.78% 8,85L-32.57% B
3,61 3.01 2.03 .
3.9 50.71 L2.10 fig'
B
25.25 35.73. 21,140 &
;
1
A
'
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é VII. Years of School Completed
? a. O Yrs.
;t b. lementary, 1-l ¥Yrs.
18
; c. BElementary, 5-7 Yrs.
. d. Elementary, 8 Yrs.
f e. High School, 1-3 ¥rs.
f. High School, L Yrs.
g. GCollege, 1-3 ¥rs.
; = h. Cocllege, L or More Yrs,.
& al
e 1. % High School Graduates
, ! VIII. % of Male Civilian Labor
;o e Porce Unemployed
N 5 IX. Mean Family Income
| | , % X. Pamiles with Income Below
, " A G Poverty Level
] - XI. % of Familes with Income
® Below Poverty Level
S XII, % of Housing Units Owner
i Occupied
‘{'/ / . ) o - -

oy & )
O
August September
(Persons 25 Yrs. or Older)
376 2,8
1,707 ' 855
Ly, 0L6 1,897
2,297 o5
6,432 2,508
L, 702 1,368
1,054 222
659 184
30.15 21.56
ly.82% 6.87%
$8,625 $6,07L
1, 2,4-)4- - 1‘) 196
1l .L0% 37.08%
32.90% ~ 12.08% -
A

November

599
1,913
5,060
3,149
8,208
8,145
3,83l
L,512
L5 .28

5.53%
$8,809

2,059
19.35%

7.36%
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arising from the saturation program.
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APPENDIX B -

MODELING DISPLACEMENT EFFECTS

One of the original expectations in this research was to

‘identify and cdnfirm the existence of spatial displacement effects

Having done so, it was hoped
that a model would be developed which would be useful in predicting
characteristics of displacement. This mo@el could then be tested
in situations where displacement had been identified. Unfortunately,
this study did not confirm the existence of displacement effects.
Although there were hints of 1ts presence, these were difficult to
confirm. |

Nonetheless, this researcher feels strongly that the phenome-
non is real. This chapter, first, briefly reviews the concept and
its implications. This 1s followed by a discussion of considera-
tions reldted to modeling the phenomenon.. A hypothetical wnodel is
presented which can be discusg&ed at present only in a theoretical .
sense., This 1s followed by some suggested modeling techniques
which may be of interim benefit iﬁ exploratory research within this

area.
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THE PHENOMHNON

Some Implications of Displacement

Chapter I discussed spatial displacement as a possible conse-

quence of crime prevention programs. This splllover effect was

-suggested as a possible consequence.of crime prevention measures.

It was also suggested that certain types of offenders are more
likely to be displaced by a crime prevention program than others,
The inference in Chapter I was that individuals who commit crimes
out of either an economic or pathological need are more likely than
others to seek an altefnative target. Offenders in this category
include the professional criminal, the drug addict; and other
habitual offenders. |

It was also suggested that theée types of offenders are
likely to plan, or at least anticipate, an.offense. One might
reason that in a planned offense, an offgnder Selects his original

target based upon a number of factors. These factors might include

Q%ﬁcation, potential payoff, risk, crime opportunities, and familiarity

with the area. It might be argued that he has subjectively ranked
all poSsib;e areas according to these factors and has determined
subjective estimates of the likelihood of success, or perhaps what

might be called a probability of goal achisvement. It might be

logical to assume, therefore, that the primary target has been

assigned the highest probability of goal achievement.

18]
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If you deflect the prospective offender from his primary tar-
get, it could be argued that you will forCe‘him to an alternate
site which was originally assigned a lower probability. In a sense,
you might be moving the potential offender down his drdered list
of alternatives. Moving an offender to a secbndary target might
place him in an environment which is less familiar and characterized
by greater risk. Thus, from the standpoint of tactical strategies,
deflection of offenders may increase the likelihood of apprehenslon.

If one had greater understanding of the nature of the deflec-
tion phenomenon, counter tactics might be developed which could
prove very useful to iaw enforcement agencies. Preventiﬁe efforts
might be instituted which anticipate alternative target areas and
plan supplemental prevention activities witﬂin these areas. This
layering of prevention programs would be likely to place the
potential offender in situations of greater risk, decreasing his
chances of a successful crime. It might also lead to higher-

ordered deflection, in which the offender is moved further down his

list of target alternatives.

Considerations in Testing for Displacement

Little research has been conducted concerning the concept of
spatial displacement of crime. Many people have intuitive feelings

about its existence and its nabure. But, few studies are known

- which have examined the concept.
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-the program.

The initial need is to test for its existence. Well-designed
and controlled studies sare needed which examine the effects of
varlous crime-control programs. As with this study, crime levels
need to be studlied in areas surrounding the experimentsl ares,
Sufficient controls should be established to enable the researcher
to identify any increases in crime which can be attributed to dis-
placement effects.

It is believed by wmany persons that crime-control programs
influence different types of crime, depending upon the nature of
For example, a program of hellcopter patrcl is not
likely to have a significant deterrent impact upon many categories
of’petty larceny, nor upon vice offenses. By the same token, a
program which increases the designvsfandards on household and busi-
ness locking devices is not likely to have a significant deterrent
impact upon street robbery or auto theft. Consequently, when
exémiaing for displacement effects, iIntuition would first suggest
focusing upon the type of crime at whicbkﬁhe crime-control program is
directed. The assumption in this instance is that potential of-
fenders are specialists in one type of offense. 1If an offender is
displaced from a primary target to a secondary target, you Ean
anticipate a decrease in the level of this type of crime within

the primary target area and an increase in the level of the same

type of crime within the secondary area.
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. the phenomenon of "crime-switching.”
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But, the assumption that offenders specialize in one type of
crime may be unrealistic. This would be especially true for of-
fenders who are economically motivated in the manner of the‘drug
addict. These types of dffenders are llkely to become involved in
L This phenomenon, as related
to the discussion of this appendix, is one in which the potential
offender selects not only an alternative target area, but also sgn
alternative type of offense. For example, encounteriﬁg a police
officer as he is ready to attempt the robbery of a liquor store,
an offender might move to a new area where he chooses to burglarize
a residence. Therefore, the crime-switching phenomenon introduces
added complexity in testing for the existence of displacement ef -
fects. BResearch into crime-switching may reveal that offenders
specialize not in one type of offense, but in a group of offenses.

For example, it might be found that those offenders who primarily

- commit street robbery, when switching crimes, will have a high

propensity to commit residential bur lary. Consequently, in examin-
ing for displacement effects, grouﬁs‘of related offenses may have
to be observed in order to reasonably determine that displacement

has or has not occurred.

Marvin Wolfgang has condubted, perhaps, the most extensive
research related to the phenomenon of crime-switching.
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PREDICTIVE MODZELING

Untilsucha time when better data is generated concerning the -~

exlstence of spatial deflection, cne can only hypothesize model

designs which may be useful in describing the phenomenon.

A Hypothetical Model

The following discussion presents a somewhat Simple and
idealistic model for;predicting.displacement effects. The model is
a first-order Mafkovian model. Figure B-1 deplicts a central,
shaded area which is presumed %o experlence a special crime preven-
tion program {such as a saturation effort). Arrows émanating from
the experimental area reflect possible movements of crime. Notice‘
that the deflection phenomenon is not deplicted as hecessarily being
outward-oriented (directed away from the "nardened" area). The
movement vectors allow for possible lateral deflection betwasen
peripheral areas. This infers that the net éhange in the incidence
of crime for a peripheral ares might not be solely the result of
overflow from the test area. The net changes would be indicative

of possible outflqws from the peripheral area, itself, as well as

inflows from other neighboring areas.
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HYPOTHETICAL TEST AREA AND CRIME SHIFT VEGTORS

FIGURE B-1
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The model is based upon the matrix, P, which is a matrix of

transition probabilities reflecting the likelihood of crime shifts

Pll Ple ..... Fln P] ,n+l
Pa1 Pop eeens Pop By 4
P-= ) ) (B.1)
Pnl Pn2 ..... Pnn Pn’n+l
Pl’l"'l ’ l ------ . . Pn+l n+l

where: Pij represents the likelihood that a potential
offender will be displaced from area j to ares 1

during a crime prevention program.,

between n geographic areas. The values in the jth column of the
matrix represent all retention and loss probabilities for the jth
geographic area. The transition probabilities, Pij (where i=j),
reflect the proportion of expected crimes which will be retained in
the area. The other Pjj values inm a column reflect the percentages
of expecfed crimes anticipated to be diaplaced to the other areas.
The (n*+1) dlmension 1s necessary in order to reflect the percentage
of expected crimes suppressed ss a result of the crime prevention
program. This means that the last probability in any column repre-
sents the proportion of crimes expected to be suppressed within the
area as a result of the program. Notice that this sllows for the
possibility that the preventive influence may extend beyond the gec-
graphic boundaries of the program. Pn+1,j values for areas geo-
graphicaily not a part qf the program would represent this likeli-
hood. Thus, the sum of the probabilities in any column must total
to one. The figures in any row, i, of the matrix represent the '
probablilities that area 1 will retain expected levels of crime

or gain increases from other areas as a result of displacement.
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Column kn+1) would have all Pij values saual to zero, with
the exception of Pp=1 n+l, which would equal one. The zeros
simply imply that crime that {s suppressed as a result of the crime

prevention program will not be transferred to any geographlc area,

o 191
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In order to prediﬁﬁf%he levels of crime expected in each ares
as a result of the crimé preventive influence, matrix P would be
multiplied times an expected crime vector. This vector would contain
estimates of the level of crime expected in sach area, in the absence

of the program. The new estimates would be computed as below.

pc = ¢' (B.2)
or, . '
P1n P1z -eee Fin By on c1 31
Pop Pop wenen Pon P2 n41 co c3
: _ (B.3)
Pnl Pao w0t P Pn,n+1 ®n cé
Pabl,l wererecenees Post nrt] \enta) \omt

Predicted number of crimes for area i during
the experimental period (assuming no impact

where: ci

due to the crime-eontrol program)

! . : . .
cj = Predicted number of crimes for area 1 during
the experimental peried (accounting for de-

flection effects ),
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This type of model might be used for particular types of of-
fi fenses, or for aggregate crime data. The model would obviously
: ?"' require a means of predicting expected levels of crime for any ares
; (to provide c; values), Although much work is needed in crime pre-
{ diction, reasonable techniques are beginning to emerge for this pur-
F pose. It is the transition probabilities which pose the greatest
problems. These would have to reflect such facfors as the nature of
: the crime prevention program, the degree and duration of the crime
% £ prevention influence, the type of crime being predicted and its re-
;! sponse to the type of prevention program, the relative crime oppor-
; tunities within each afea, a measure of the dlstance separating two
grf areas, and some relative measure of normal crime prevention levels
é’ betweern. areas (reflecting relative risk). Information on these
ﬁ factors and the way in which they interrelate with one another is cur-
(g
E,Zng rently not availsble. It would take time and carefully controlled
% studies to develop a sufficient understanding of these complex
% interrelationships to reduce their nature to a simple set of transi-
L '
) §€. . tion probabilities.
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In the Meant ime

The above model 1is somewhat of an ldeal at this time. It
potentially could provide rather complete information concérning
displacement effects. Given some crime preventive influence, 1t
could predict expected levels of crime for surrounding areas during
the period of the program. In the meantime, though, models will
have to be developed at somewhat lower level of abstraction. Per-
haps initial models should try to answer broader'questions concern-

ing the general directlon of deflection and the magnitude of

deflection. This latter characteristic might involve not only con-

siderations of the volume of crime deflected, but also the aspect
of distance of the displacement. For example, it might be hypo-
thesized that the probability of a peripheral area absorbing any
spillover of crime Es inversely related to the distance separating

1t from the "hardsned" ares.
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In terms of developing a model to predict the general direction N

of deflection, a number of possibilities exilst. It is suspecteé | *

that, depending upon the nature of the specific .offense, edch Q@

neighboring area may be characterized by a degree of attracfiveness. |

Therefore it might be possible to develop an index of relative of-

fense attractiveness by evaluating certain attributes of each area. . D

A very simple measure of the appeal that an area holds for com- |

mitting a particular offense is the historical crime level within the

area. Certailnly the frequency with which the offense has béen com- ' ' D

mitted provides some measure of the way in which the offender popu- |

lation evaluates the area. Given any area in which a crime-control

program is initiated, peripheral areas might be examined with 4]

regard to previous levels of the particular crime of interest. Com-

bining this measure of attractiveness with other variables, such as

the centroidgl distance separating the two areas, areas might be %i

ranked according to likelihood of belng selected as an alternative

target. An oversimplified index might bé computed as below for

m peripheral areas. @
O
O

195

I\

Ci . '
= w
Ec;/m
i=1

where: Ai = pelative likelihood that area i mould
be selected .

k
ik i=1,...m (B.44)

c; = level of particular offenses occurring in
area 1 during some historical period

k = constant term

dii = measure of distance separating area 1 and

the test area (k)
As 1s a multiplicative index, computed as a function of relative
crime experience and distance between the.test and peripheral sgreas.
Relative crime experience is represented as the ratio of the level
of offenses occurring in area 1 to the average level occurring in
all m peripheral areas.

This modél assumes the size of the peripheral areas is the
same. If the areas are not of the same size, the variable por-
traying the historical crime level should perhaps be a crime dens ity
variable. The cj variable might be redefined to represent the %

number of offenses having occurred per square mile within area 1.

-
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As another variation, the experiences of this manpower study
indicated that the deterrent influence pervaded beyond the geographi-
cal boundaries of the experiment. The author has termed this &

corona effect. Thlis implies. that within a narrow band surrounding

~the experimental area, the deterrent influence of certain crime-

control programs 1s experienced. The impliéation for equation

(B.L}) is that this formula might have to be conditionalized as valid —

only for values of djp> d,, where dg is the hypothesized width or
the corona effect. ) : . -

‘As an alternative approach in developing 2 measure of appeal,
it might be contended that for a particular crime {(e.g., commercial
robbery or commercial burglary), there exists é set of target

characteristics which are closely associated with the incidence of

crime. These chéracteristics might iInclude various demographic
factors as well as physical factors assoclated wilth the target.z

The offender may or may not be consciously aware of these factors in
selecting a target. The 1idea, though, is’ that rather than look at
the causal nature of an offense, or the motivational aspects of

the offender, one should examine the end product of his decision

process — the target he has selected and-its characteristics.

2Such a study is Crime and the Physical City, A Pilot Study
Prepsred for the National Institute of Law Enforcement and Criminal

Justice, by Gerald Luedtlte and Associates, Detroit, Grant No.

WI-078, 1970.

S
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Utilizing a technique similar to multiple discriminate ana-
lysis, a victimization study might reveal the combination of factors

which geems to differentiate between victims and non-victims. Upon

identification of such favors, peripheral areas might be sampled to

determine the relative content of the discriminating variables.
This, in turn, could be transformed into a measure of relative

appeal for each area.
CONCLUS IONS

The obvious conclusion is that much needs to be learned about
ﬁhé deflection phenomenon. Tbe~most immediste need is to identify
the phehcmenon in well designed research studies. When it is iden-
tified, thorough documentation of the experimental environment is
essential. Graduslly, as more ls learned regarding the existence of1
the phenomenon, efforts can be made to predict the probable effects
resulting from crime-control programs. This, in turn, can be qulte
helpful in the development of counter-tactics on the part of law
enforcement agencles.

Although a few hypothetical models have been.discussed, they
are in some respects oversimplifed'and premature. But, they do
indicate the types of consideratiqns which must be made, and will

ﬁopefully stimulate creative thinking with regard to phenomenon.
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