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SUMMARY 

The objectives in this research study, as stated in Chapter 

I, are the following: 

(1) ~o develop and validate a crime-modeling technique 

which will be useful in estimating expected crime levels 

in evaluative 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 technique in an evaluati.ve 

study of the impact of intensive police patrol activities. 

(4) To determine the impact of 'intensive police patrol 

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

(,5) To examine for the genepation of' displacement effects 

(spatial and temporal) as a result of intensive police 

p'a.,tro 1 act i vi ties. 
I· ' 
I;' 

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

spatial displacement effects and to discuss considerations 

assoc iated vJi th the development of such models. 

C\ 4 

.,~ 

() 

Crime Estim~tion Model 

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

estimation model which might prove to be of considerabl;e value in 

stUdies concerned with evaluating the effectiveness of crime-control 

programs. The crime-correlated area model is based upon the assump-

tion th!:.1t there exist a number of crime-related influences Hhich 

operate upon a city as a vIhole. Due to the op~ration o~ these in

fluences, it is believed that the levels of crime in various 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, the belief 

is that the level of cpime within one area might be estimated ,ss a 

function of the level within another area. 

An analys is of.' monthly Index offense levels for reporting areas 

within Washington, D.C. revealed that: 
\ 

(1) Cr ilUe leve Is be twee n ma ny are as of a city are sign i-

ficantly related to one another. 
'; 

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

two separate areas even though the apeas are (a) spatially 

separated by a considerable distance, (b) dissimilar with 

regard to average level of crime, and (c) dissimilar with 

regard to socioeconomic and demographic characteristics. 
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Al though the re~ul ts s uPP?rted the hypothes is concerning the 

existence of crime-correlated areas, the degree of correlation was 
:i~' ,. 

not believed to be sufficiently high enough for prediction purposes. 

It was believed and later demonstrated that the use of more than one 

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 upon the experiences of several 

other reporting areas. Thus, crime estimation models were developed 

using stepwise, multiple linear regression. Using multiple pre

dictor areas, the independent variables in each crime estimation 

model represent the levels of crime in the predictor areas. 

In order to determine the relative per'formance of the crime-

oorr'318 ted area mode I , it 'VJ8S C.O(l'rpaY·ed ;,V i th three of the more popular 

crime-estimation techniques. Results of the comparative analysis 

revealed that the crime-co:erelated area model and the exponential 

smoothing model provided the greatest pre.dictive accuracy. Although 

the crime-correlated area model outperformed the exponential sm.ooth

ing model, on the basis of lowest mean absolute deviati.on, further 

s itnilar. analys is ind lcated that the performance of the two mode Is was 

Additional analyses of the cr·'ime-correlated. area model 1 in-

cluding changes in the time and area sizB parameters, indicated that 

relative perfoI'mance of the model improves 1f.ihen the expected level 

of crime is large. 
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Conclus ionfl 

The results of this analysiS indicate that the multiple pre

diction concept may prove useful in making ex post facto estimates 

of expected crime levels within an area. It can be, therefore, qUite 

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

helicopter patrol programs, and high intensity street lighting pro

grams " The model, in its current form, does not make futuristic 

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

niques allow for inclus.ion of information leading up to the experi

mental period, a virtue of the crime-correlated area concept is that 

it allows for causal forces to operate during the test peri.od and 

for information related to their operation to be included in the 

estimating procedure. 

. ·th other popular crime estimation techniques, In comparLson WL 

the model resulted in better performance. But, since the expo

nentialsmoothing model performed almost as well, one might argue for 

its selection on the basis of computational efficiency. However, it 

is beli.eved that the crime-correlated area concept bas potential 

. h ff t -.L··I-s luore burdensome computational aspects. benefits WhiC can o· Be u 
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The Manpower Experiment 

Th is study was concerned TA i th three one -month per iods , dur ing 

1970 in which the Special Operations Division of the Washington 

Metropolitan Police Department conducted high intensity police patrol 

activities within selected areas of the city. The effect, in each 

instance, was an increase in the level of police visibility within 

these areas, as well as the level of preventive patrol activity. 
, 

One part of the evaluation focused upon the crime deterrent 

effect within the test zones. Using Index offenses as the measure of 

criminal activity, a n0ticeable deterrent effect '!.-las found for two " , 

of the three exper iments . Th is was reflected not Gmly i.n the re-

porting areas having significant decreases in aggregate Index of-

fenses, but also in the differences between actual and expected levels 

for specific Index crime categories. 

By comparison of the increase in visibility and preventive 

patrol activities with the corresponding ~esponse in the level of 

crime, it was demonstrated that similar changes in manpower had re·· 

suIted in d iss imilar res pons es in cr ime. Poss ible reasons for the 

differential in responses are cited in the study. 

.. 
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In addition to examining for deterrent effects within the te~t 

zone, the first layer of periph~ral r&porting areas were examined 

for each month. The objective was to test fo:C' possible spatial dis

placement effects away from the experimental area. Focusing upon 

Index offenses, there was little evidence to substantiate the exist-

ence of widespread spatial displacement effects. To the contrary, 

the evidence suggested that the intensive police patrol activities 

had resulted in a pervasive deterrent effect which extended beyond 

the geographical boundaries of the experiment. 

In reference to possible temporal displacement of crime, it 

was noted that the added manpower were on the streets for only two 

of the 'three shifts each day. The 12:00 a.m. - 8:00 a.m. shift 1.l1as 

a normal manpower shift. It was suspected that there might be 

temporal displacement 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 

d is placement. 
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Finally, the trend in Index offenses was plotted as a seven-

day moving average fOJ:' the month preceding, the month of, and the 

month following the experiment. The hope was to ident ify any 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. Eilen-

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. 
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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 PROGRAV~ 

There exists an ever present and unresolved, problem of ef

fectively evaluating the programs of these three sectors. There is 

a dearth of sound evaluative research. Good evaluative studies 

would be extremely helpful in the formulation of ne\.~ 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 

system. 

DETERRENCE BY THE LAW ENFORCEMENT SECTOR 

This research is concerned with the deterrence of crime by 

the law enforcement sector. 
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The Need for Scientific Inquiry 

There exists a tremendous need for scientific inquiry into 

resource allocations Hithin the law enforcement sector. In parti-

cLllar, it is extremely important that more be learned abo\J,t 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 resources across the 

natioD. And yet, ther is little understanding about the effective. 

ness of such resources in combating crime. StlJ.de8 are needed which 

address themselves to the whole concept of police presence and its 

effect upon crime. 
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Ind ividuals ,inyolved in laH enforcement resel:ll~ch haye lsmented 
, 

the lack of empirical research in this area. In discussing an 

economic approach to police patrol allocations, Misner and Hoffman 

refer to the general lack of understanding by say~ng II ••• we do 

not know the effectiveness of patrolmen in reducing crime. lll Giertz 

bemoaned the same inadequacy in his effort to generate a cost

benefit analysis of the preventive patrol functlo~.2 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 ifidicate to what extent 

preventive patrol deters crime."3 This is reinforced by Hurter who 

states that "here is a place where experiments 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 

cr imes re ported of' var ious types. ,,4 

IGordon E. Misner and Richard B. Hoffman, "Police Res~~ 
Allocation 11 (paper presented at the National Meeting of the American 
Association for the Advancement of Science, New York, N.Y., De.cember 
27, 1967), p. 4~ 

2See J. Fred Giertz, An Economic Analysis of the Distribution 
of Police Patrol Forces, Report to the National Institute of Law 
Enforcement and r Criminal Justice (Springfield, Va.: National 
Technical Information Service, 1970). 

3R.C. Larson, Models for the- Allocation of Urban PoliGa' Patr'ol 
Forces (Cambridge, }fass.: M.LT. Press, 1969), p. 3. 

4Arthur p. Hurter, Jr., "Police Allocation Problems, Part I: 
A Fnam.$work for Evaluation," in Allocation of ReSotlrces in the 
Ch;{eago) Pol ice Department, Report of Operat ions Resear~h TasD~rce 
tlb the/Offic',e of Law Enforcement (Ch icago: Ch icago Po llce Depar'Cment, 
1969) '. 
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Police Presence as a Deterrent 

Most law enforcement officials believe that the conspicuous 

presence of police officers acts as a deterrent to criminal activity. 

If police officers are visible within an area, it is believed that 

the perceived and actual risk associated with committing an offense 

is increased, Thus~ the levels of actual and reported crime should 

decrease. 

There have been a number of published stUdies related to the 

deterrent effect of police 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 l'Opel~ation 25," in Police Patrol Readings, ed. by Samuel 
G. Chapman (Spl~ingfield, Ill.: Charles C. Thomas Company, 1961.jJ, 
pp. 206-214· 

2See S. James Press, "Some Effects of an Increase in Pol ice 
Manpower in the 20th Precinct of New York City," (preliminary draft), 
New York City Rand Institute, February, 1971. 
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Most police. de.partments -have conducted stud ies concerning the 

deterrent effect of their manpower. The degree of formality of 

such studie;s has varied from casual observance to moderately well 

defined programs with statistical analysis of results. The results 

of such efforts are rar'ely published and a;re quite freqtJ.ently 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 peopl~ refer to 

this phenomenon as a t1sp illover" 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 the prevention program. For 

example, a program oriented toward higher standards for household 

security devices may result in displacement effects for residential 

burglary. 
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A Hypothetical Situation 

Suppose that a city has instituted a saturation program within 

a 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 not commit the offense. 

2. Commit the offense. 

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

4. Move to an alternative target. 
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1be first alternat.ive ·is perhaps the optimal with regard to society. 

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 apprehension 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 and apprehension. 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 conce ivably p}.ace 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 mak~s the decision to move to 

an alternative site. This choice involv'es not only spatial dis

placement, butj to a certain extent must involve temporal displace

ment. Another consequence of this alternative is the poss ibiltty 

of IIcr ime-switching. 1'7 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 

. t ofr'" en' der ill' ... • ght move to a new area where he of a llquor s ore, an 

chooses to burglarize e residence. 

Ir1arvin Wolfgang of the Un i.vers i ty of Pennsylvania has con
ducted studies related to this pheno~enon. 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 necessary 

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 opportunit;y: or crimes of need. 

This is a simple taxonomy of the motivations leading to commiss ion 

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

those which are more s·pontaneous, aris ing primarily because of an 

unusual opportunity. These types of offenses are perhaps motivated 

most by a latent tendency toward criminal behavior. Examples 

might include the group of juveniles who discover keys in an open 

car and, therefore, take it on a joyride; or the mass looting of 

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

overt preventive force, such offenders ar'e more li.kely 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 out 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 professional 

criminal, the drug addict who has a need to cow~it an offense, or 

other habitual offenders. 

25 

, 

r 
I ; 



" , 

ie 

'c 

( 

It is the off~nder 
, who commits crimes of need who . 

1 i k 1 ,is mo s t e y to select the It . 
a ernatlYe of moving to an altern"t ,j. 

Ad' ~ e ~arget. 
rug addict has a regular econo . 

mlC need to support his habit, and 
he might, therefore h 

, ave a regular need to 
activities. I" h' 

participate in criminal 
I is efforts are thwarted in 

an initial attempt at 

he must find an alternate target. 
committ ing an offense , 

One objective of th is res h earc is to test for the existence 
of displacement effects. 

CRIME ESTIMATION MODELS 

Undoubtedly, the ability to 
predict the time and location of 

a crime would be extremely useful to 
law enforcement agencies . 

combating crime. Unfo,rtunately, and .co - • in 
Lor obvious reasons the state of the art in l' ' 

app Ylng predictive modelina tech . 
o nlques has 

vanced far enough to provide reliable 
not ad-

crime predictions. 
Tremendous amounts of resources 

have been, and will continue 
to be, committed to reducing the 

level of crime within ~ociety. The 
fact eXists, though, that little 

meaningful research has been con-
ducted to evaluate the impact of 

such resource allocations. Although 
many factors tend to complicate research 

of this nature, attempts 

crime which 1- b to determine tbB amount of 

abs ence of an \\ . 
I·~xperlmental 

wou a -ave occurred in the 

effect generally have been inadequate. 
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If such a capability existed, many types ·of evaluations could 

be conducted tn a mor's meaningful fashion. For example, lav1 en

forcement agencies would be in a better pos ition to evaluate the 

effectiveness of various manpower allocations and patrol st~ategies, 

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

lighting programs. In addition, the abil~:ty to determine an expected 

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

tni t ia ted on a broader s ca le . Example.s might include eva Iua t ion of 

. drug treatment programs, progra'ns vIhich focus upon the problerls 

of juveniles, changes in city ordinances (involving curflews or more 

stringent requirements on locking devices), and programs which would 

alter the composition and traditional 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. For example, the legf;llization 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 

programs upon the level of crime, it is necessary to determine some 

measure of the amount of crhue 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 obta in some measure of' 

the impact of B particular prograM. In contrast to a forecast of 

crime levels, which would be useful in the develop.'lent of da ily 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. 
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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 expected crime levels in eva:~a-

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 !::4pply the crime-modeling technique in an evaluative 

study of the impact of intensive police patrol activities. 

4. To determine the impact of intensive police patrol 

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

5. To examine for the generation of displacement effects 

(spatial and temporal) as a result of intensive police patrol 

activitl.es. 

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

spatial displacement effects and to discuss consider3tions assdciated 

v.ltth the development of such models. 
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CHAPTER II 

THE MANPOWER EXPERIMENT 

This research was conducted with the cooperation of the 

Metropolitan Police Depart;nent of Washington, D.C. It focuses 

durl.'ng 1970, in which the Department's primary tacupon periods 

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

ganizational structure. The primary emphasis is upon those 

. t V1'sl'ble deployments of police officers. divisions which initla e 

. l'S a br1'ef description of the tactical Included in this sect Lon 

unit which participated in the experiment, 

The chapter also pre,sents a brief description of the experi-

anQ~ the geo' graphic areas in 1,vhich the experi'l1ent me n ta 1 co nd it to ns 

Fl.'nally, the chapter discusses the sources and prowas conducted. 

, gatherl.'ng'data on manpower and offenses. cedures used 1n 
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ORGANIZATIONAL STRUCTURE 

Figure 1-1 illustrates the organizational structure for the 

1 Metropolitan Police Department. D~ring the period of study the 

department operated with approximately 4500 police personnel.
2 

Approximately seventy-five per cent of this number were associated 

with the Field Operations Bureau. This is the bureau which is 

most responsible for creating visible police presence vlithin the 

(, city. Within the Bureau the Patrol Division, the Traffic Division, 

and the Special Operations Division are the primary divisions which 

/ C, 

c 

c 

o 

o 
C) 

create conspicuous police presence within the city. 

IF'igure 1 is taken from the Annual Report of the Metropoli
tan Police Department, Washington, D.C. Fiscal Year 1970. 

2The a ctua 1 strength of the force ··on June 30, 1970 was 4.J1436. 
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Patrol Divis ion 

Patrol Division responsibilities can be divided generally 

into (a) responding 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 districts. Each district is con

cerned primarily with ma inta ining regular'ly patr'o lIed beats through 

the use of patrol cars, footmen, 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 ca11s

for-service. After the scout car beats have been assigned, resi

dual manpower are available for special assignments such as preven

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 fo~ pre

ventive patrol activities. 
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TJ',>affic Division 

This division is responsible for traffic control within the 

city. Using patrol cars, motorcycle patrols, and foot~en, this 

division comprises but a small portion of total police manpower 

visible to the public. Very often, footmen. directing traffic at 

intersections are unar:ned cadet officers. In addition, theil'" pri-

mary period of operation is during the daylight hours when traffic 

volumn is the greatest. 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. 
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Special Operations DIvision 

The Spec ia 1 Operat ions Divis ion (S aD) is mos t appro pr ia te ly 

identified as the tactical unit of the department. Operating 

throughout the entire city and autonomously from the districts, its 

major 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 which carries out this effort on 

a c,~ty-wide basis. Its manpower are r'emoved from the responsibilities 

of handling routine calls-for-service and are thus free to concen

trate upon preventive activities. In addition, the Tactical Branch 

has the mobility to respond to needs which arise anywhere within the 

city and might be thought of as a trouble shooting group. It also 

has the capability of conducting saturation efforts within areas of 

the city 'tvhich have serious crime problems. The Tactical Branch 

utilizes visible and casual clothes units and foot patrols. Visible 

operations are most 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 upon the activities and impact of the 

Tactical Branch of SOD during three months in 1970. 
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EXPERIMENTAL SETTING 

Experimental Condition 

During 1970, SOD decided to embark upon a new crime preven

tion strategy. A common strategy employed by SOD was to utilize 

the Tactical Branch in a mobile faspion. Based upon daily or 

weekly crime trends, patrol units were assigned to problem areas 

within the city. These assignments were often of very short dura

tion in order to minimize the predictability of patrol movements. 

Based upon an analysis. of crime figures, perfor:-rJ.ed 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 recently 

incurred high levels of crime and aSSigning the Tactical Branch to 

that area for a period of one month. 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 deployed for 

only two shifts during any day. The 12:00 a.m. to 8:00 a.m. shift 

was not covered. In deploying off icers, ass ignments were super im

posed upon l"egular District deployments. District ass ignments were 

not to be changed or modified in light of SOD deployments. 
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!er iods Stud ied 

The new strategy was ~nitiated du.ring the summer of 1970. 

Three of the first four months were selected for evaluative pur-

poses. These months were August, September, and NOi.Tember. October 

was excluded due to a discontinuity in the experimental condition. 

The researcher felt that the Tactical Branch officers were reas-

signed to other activities during the month for a period of time 

s~fficiently long to disturb the experimental condition. 

During the August experimental period, the Tactical Branch 

was assigned to eight contiguous reporting areas located in the 

Northeast section of the city. (A reporting area, as used within 

Washington, D.C., will be defined later in the chapter.) This set 

of reporting areas, located within the Fifth Police District, was 

C~ ) selected due to the high inc idence of ro bbery dur ing the month of 

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

housing conditions which varied from substandard to moderate quality. 

c One central strip of commercial development ran through the center 

of the area along H Street. The more serious crime problems for th1.s 

area were residential burglary and street robbery. 
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The September experiment was conducted wlthin the First ..Police 

District. Twelve reporting areas were selected to receive the 

intensive patrol actl·vl·tl·es. Thes t 1 ti e we ve repor ng areaE were 

selected on the basis of high rates of crime for the more ser ious, 

crime categories during the month of July. Compared with the August 

test zone, this zone was characterized by less residential concen

tration. There was a greater degree of openness d~e 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 

bistrict. Seventeen reporting areas were involved in this last 

period studied. Three of these areas were actually added to the 

t~st zone on November 17, This was due to 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 development, a 

variety of housing types existed. In particular, there were large 

pockets of low income housing in northern part of the test 

zone. 

Appendix A presents more deta iled soc ioeconomic and 

demographic data for the three test zones as obtained from the 

1970 Census. 

c 

c. 

DATA COLLECTION 

This section discusses the sources and procedures used in 

gathering data for the study. 

Manpower Data 

Since the experiment invol~ed an increase in visible manpower, 

it was necessary to measure the relative increase in police presence. 

Thus, data had to be gathered vlhich reflec.ted normal levels 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, it was necessary to gather data related to deploy

ments within the involved distri.cts. Discuss ions 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 always 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 beats which were manned on a 

regular bas is . 
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Once· the mix. of visible resources had been identified, it was 

necessary to determine wh ich of these resources was nOI'ma lly a 110-

cated to the respective test zones. This involved a mapping of 

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

fined, although they were modified sometimes in order to meet 

temporary needs. As an example, a scout car could have been 8ssigned 

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 zoneo3 

3This estimate assumed uniform co·verage of the beat and it 
was based upon an estimate of ,the portion of the total beat area 
lying within the test zone. 
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Data concerning district deployments for. both the month prior 

to, and the mpnth of, the experiment were obtain~d from the district 

PSS book~. These books reflect those officers on duty, their as

signed activity, and the time on and off duty, and a periodic loca

tion check. Data concerning district deployments for the mo~th 

prior to the experiment was used as an estimate of normal visibility 

levels for that time of year. This data served as a check on the 

districts to assure - that deployments did not change s igntficantly 

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

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

Tactical Branch actlOvl·tlOes. V' tbl d 1 lS' e ep oyments within the test 

zone first had to be identified. These were most often one and 

two-man patrol cars, although footbeats were sometimes addedo Data 
{"', ) 
~ used to measure the added presence was obtained from daily roll call 

c 

o 

sheets 0 These sheets reflect information concerning officers on duty, 

their Bs~igned 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 lOncrRaRe on 1° 0 °bol·.!.. d - - 1 pO.lce V1Sl 1 lGY uring 
the test period. . 

The basis for this comparison will be presented 

in a later chapter. 
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Offens e Da ta 

For purposes of the study, it was necessary to determine which 

d d · th 1 Sl'S The offense categories offenses would be inclu e 1n e ana y . 

of the Federal Bureau of Investigation provided the basis for 

select ion. The Bureau utilizes both reported Index crimes and Part I 

offenses as a measure of general crime trends within the country. 

h d 1 1 in the Uniform Nationwide Index offense data are publis e annua y 

Crime Reports. These crimes represent the more serious offense 

ca tegor ies . Included in this group are murder and non-negligent 

mansla~ghter) forcible rape, aggravated assault, robbery (excluding 

pick-pocket and purse-snatching), burglary, larcency over '$50,and 

auto theft. Since the experiments were directed at reducing serious 

crime, it was decided to focus upon this set of crimes for evalu-
. 4 

ating the impact of increased police·presence. 

4These crimes were used with one e~ce~tion. 
po int of da ta reduct ion, it v-:as .more conven1ent to 
over $100 tha n larceny over $.50. 
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Offense Reporting System - At the time of the experiMent, the 

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

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

The six-district system evolved from a precinct system. ~lthough 

some jurisdictional boundaries had cb'anged, a basic reporting system, 

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

the city into 360 areas to be used for reporting crime. These areas, 

sometimes referred to as Carney Blocks, constituted the smallest 

geographical units for which crime statistics 'Here regularly 

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. 

.5Named after Lt. Michae 1 D. Carney of the ivas h iagton Metro
politan Police Department,these areas were inspired by the Pauly 
Block system created previously in St. Louis. 
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Data Tapes • With the cooperation~depa~~~o~~=~-=--~~~~-
cials,. magnetic tapes were obtained which contained oft"ense data for ;1 

Fiscal Years 1968 through 1971. Th J (' J' ese served as the primary data . , 

b
e 

ase for the study. The four tapes contained offense data for over 

380,000 crl'mes. Of th 200 ese, over ,000 were Index crimes. Re-

cognizing that information might not be complete, records were 

screened to assure that information 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 inco~rect information was 

recorded. Those familiar wl'th I' d po lce epartments are fully aware of 

the inconsistencies which can arise in classification n 01 crimes. 

In addition, it is suspected that errors might have existed in 

~esignating the location of a crime via reporting area. Such errors 

were probably more prevalent in late 1967 and early 1968 shortly 

after the creation of the 360 reporting areas. 

Computer programs were written Hhich allowed for'data reduc

tion. These programs allowed for tabulation and summarization of 

offense data according to crime category, 1 t' oca lon, and time para-

meters. 
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CHAPTER III 

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 

absence of the experimental condition. Therefore, it was necessary 

that a satisfactory method be identified for 6stimating 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 CONCEPT 

In order to cope with this problem an alternative model was 

proposed. It was developed on th~ basis of a simple and rather 

intuitive assumption. The assumption was that there exists a set 

of crime-related factors which operate upon a city as a 1rlhole, 

These factors operate in such a way as to influence general crime 

levels in a c tty, Wh ile the mos t obvious of these factors is 

weather, other factors might include the pervasiveness of drug use, 

num.ber of policelllBn in the city (assuming a fairly uniform dis-

tribution), general econornic conditions, comm1lnity attitudes and 

spirit, the general relationship -between the cor1.munity and the 

po lice, and var tous soc ioeconomic or demogra phic factors which 

collectively characterize the city as a whole. 
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It 1I'18S hypothe;:! ized that as a result of the operation of 

factors, the levels of crime in two areas might fluctuate in a 

similar manner. For example, ~evere weather conditions might cause 

crime levels in many areas of a ctty 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 areas of the 

city. It was thus hypothesized that given any area in a city,. 

there might be ident if ied a nother area (perha ps a liS is ter 11 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 htghly corre la ted over time.. And in an exper iment 

such as the manpower study, one might estimate the level of cr~me 

in an experimental area based upon the level which occurs in a 

non-experimental area. 

One apparent advantage of using this concept relates to 

greater nse of information. Nanyof the traditional time-dependent 

. modeling techniques allow for inclus ion of infox'tnation leading crime 

up to the experimental period. A virtue of the cril1'J.e-correlated 

ax'ea concept is that it allows for caus.al forces to operate during 

the test period and for information related to their operatio::. to 

be included in the estimating procedure. 

A ganeral form of the model is: 

Xit = f(xjt) (3.1) 

where Xit equals the level of crime occurring in area i dur.i.ng 

period t. It should be noted that this model implies an ex pos t 

facto estimate rather than a forecast of crime. 
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A secondary. hypoth,es is related t·o the concept was that two 

areas might hav'e highly correlated levels of crime even though they 

are dissimilar in certain ways. It was proposed that two areas 

might be dissimilar with regard to: 

a. average level of crime 

b. location 

c. socioeconomic and demographic characteristics 

This hypothesis infers that, even though two areas are dis-

similar with regard to the above characteristics, they may have 

similar, or proportionate opportunity structures for crime. Thus, 

the operation of widespread crime influences might cause similar 

variations in the levels of crime. 

PRELIMINARY ANALYSIS 

Prior to testing the hypotheses, certain decisions had to be 

made concerning parameters in the analysis. One decision related to 

the definition of an ~.rea in testing for crime-correlated areas. In 

late 1967, the police department subdivided the District of ColLlmbia 

into 360 standard reporting areas. These areas represent the 

smallest geographic units over which cri'11e is sUl'l1marized on a routine 

bas is. Due to the fact that these areas were convenient, Hnd 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 part 

dictated b'y the duration of the manpower experiments. Since the 

manp01ver allocations wer'e deSigned for o'ne-month periods, it wa~ 

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 existence of crime-correlated a~eas1 it was 

decided to correlate monthly Index crime levels between reporting 

areas. Thirtj- months of Index offense data, beginning 't-lith March of 

1968, were used as input for the analysis. A linear functional form 

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

Xit = a + bx jt 

This model assumes that the ratio of the changes in the levels of 

crime between two areas is constant. 

Performing an exhaustive set of linear regressions, monthly 

Index crimes for each reporting ar'ea were correlated with those of 

each of the remaining 359 reporting areas. 
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A test of significance had to be conducted io determine 

whether the levels of monthly Index offenses were significantly 

correlated between two areas. This was achieved by performing a 

test to determine whether the true coefficient[ of correlation: 

J'xy, was significantly different from zero. ,The follO'tving test 

statistic was computed: 

where: 

r XY\/ N-~ 
t = ----

~1-rxy2 

rxy = sample coefficient of correlation 

N = sample size 

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

was tested. 

Results 

Of the more than 60,000 sets of correll:ltions performed, ,13,2L~3 

or over 20 percent, of these proved significant at the .05 level. 

Table 3-1 summarizes those sample correlations of highest deg~ee. 

TABLE 3-1 

SIMPLE COEFFICIENT OF CORRELATION AND ASSOCIATED FREQUENCY: 

Sample r 

. B50-.900 

. .800-.849 

.700-.799 
:600-.699 
.500-.599 
·400-·499 

LINEAR MODEL FOR REPORTING AREAS 

NT o . 

49 

of Corre'ls t ions 
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10 
183 

1104 
3013 
5766 
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The results l.ed. to some interesting 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 so~e of the 

higher correlations involved areas located close to one another; 

others involved areas separated by considerable distance. From 

Table 3-2, reporting areas 345 and 340, 517 and 510, 517 and 516, 

and 515 and 514, are examples of areas which are adjacent to one 

another. The high correlations associated with these pairs are 

intuitively 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 311 provide an illus

- tration of a high correlation between two areas in opposite ends of 

the city. And lastly, some higher correlations involved areas sim.i-

lar in soc ioeconomic and demographic charact.eris·t ics; others were not 

similar. 
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.872 

.828 

.825 

.824 

.818 

.818 

.813 

.808 

.802 

.801 

.800 

TABLE 3-2 

RELATIVE CRIME LEVELS FOR 11 HIGHEST 
CORRELATED PAIRS: LINEAR MODEL FOR 

REPORTING AREAS 

Reporting Areas 
Ratio of FY 1970 

Index To ta Is 

832 & 323 296/191 

833 & 311 213/ 65 

515 & 838 640/148 

345 & 340 675/615 

337 & 332 730/225 

516 & 938 231/109 

517 & 510 446/258 

517 & 516 L~46/23l 

515 & 514 640/375 

724 & 428 889/582 

338 & 509 454/241 
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MULTIPLE PREDICTOR AREAS 

Although the results of the linear regression analysis tended 

to support the hypotheses concerning the existence of sign~ficant 

correlations between reporting areas, the degree of correlation was 

not believed sufficiently high enough for purposes of prediction. 

It was hypothesized that by utilizing multiple predictor areas, 

the degree ~f association 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 occurring in several 

other reporting areas. The logic supporting this argument was that 

the measure of crime being used is an aggregate of several different 

types of crime. It could be assumed that the correlation of Index 

offenses between two reporting areas is based substantially upon 

similarities in the behavior of one or more particular types of 

crime. For example, two areas might have similar burglary problems. 

Because burglary is the Index offense having the highest rate of 

incidence, similar·ities in burglary alone might account for- a con

siderable degree of association between levels of Iudex offenses. 

Residual variation might be closely associated with the behal.Tior of 

another type of crime. Thus, the justification for the introduction 

of other reporting ar~as (independent variables) might be based upon 

similarities in the behavior of other types of offenses between the 

two areas. 
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The general, fO;r'm of the model is: 

where the independent variables are the levels of crime during 

.period t for n selected,ppedictor areas. For purposes of analysis, 

it was decided to employ a linear functional form which presumes an 

additive type of relationship. Thus, equation (~~6).expresses the 

re lat ionship, 

1\ 
Xit = a + (3.6) 

wher1e Xit reprE'tsents the predicted (expected) level of crime 

occurring in area i during period t. 

Model Development 

In order to test the validity of the concept, it was decided 

to develop predictive models for a sample of 36 non-experimental 

reporting areas. Preaictions were made for'the month of Septemper, 

1970, which was one of the first experimental periods. Potential 

predictor areas (independent variables) were selected from those 

reporting areas geographically removed from the influence of the 

September manpower experiment. 
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Atyp~cal Crime Levels - It was realized that crime estimates 

derived from the predictive mO<:lels might be sensitive to atypical 

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

September level of crime in a predictor area would decrease, the 

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

excluded as being atypical unless a Supporting cause can be identi

fied. Unfortunately, information concerning unusual changes in 

crime-influencing variables is' not generally documented for geographic 

units the size of a reporting area. Therefore, prior to development 

of any mode ls, Se ptember cr ime leve ls were examined for a'll 

potential predictor areas. Comparing the September level with the 

past 30 months, certain reporting areas were excluded as possible 

predictor areas. Exclusion was permitted only if comparisons made 

the level of crime appear su,c3piciously abnormal (relative not only 

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

large pool of over 200 potential predictor areas, it was believed 

that elimination of several areas Hould not s'eriously inhibit the 

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

dictor areas had been identified, a stepwise regreSSion p~ckage was 

1 used for development of the crime estimation models. The stepwise 

proce'dure for model development ,.,ras believed to be the best of those 

procedures ava ilable and operationa 1. Compared with the "forward

selection ll2 procedure for model development, Draper and Smith say 

of the stepwise procedure: 

The improvements involve the re-examination at every 
stage of the reg~assion of the variables incorpor~ted 
lnto 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 o~ 
the relationships between it and other variables now in 
the regression. To check on this, the partial F crit~rion 
for each variable in the regression at any stage of cal
culation is evaluated and compared with a preselected 
percentage point of the appropria~e F.distribution. This 
provides a judgement on the contribution made by e~ch 
variable as though it had been the mos~ recent var1~ble 
entered, irrespective of it~ actual. pOint of e~tr? ~n~o 
the model. Any variable WhiCh pr'ovldes a n~nslgrllflca~t 
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. 3 

lThe package used was the BMD02R Stepwise Regressio~ routine 
conta ined in BMD Biomed ica 1 Computer Programs, ed. by W. J. Dixon 
(Berkeley: University of California Press, 1970), pp. 233-257'. 

2Discussed in N.R. Draper and H. Smith, APPli~d Regression 
Analysis (New York: John Wiley and Sons, Inc., 1966, pp. 169-171. 

3 Ib id., p. 171. 
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For purposes of model develOpment, two criteria were used for., 

selection of the final mix of independent variables. First, the 

overall regression had to be significdnt at a predetermined level 

of significance. In order to determine whether the joint 'r~gression 

of the dependent var'iable on the independent variables was s igni

ficant, a 5 percent level of significance was assumed. Computing 

the statistic 

F = (3.7 ) 

where: r = number of variables in the correlation 

N = sample size 

R = coefficient of multiple determination 

with r-l and N-r degress of freedom, the overall regression was 

determined significant if the computed F-ratio exceeded a critical 

F value corresponding to the level of significance and associated 

degrees of freedom. 

The second criterion was ~he partial F criterion. 

Critical partial F values were selected so as t9 assure significance 

of 5 percent. The Same critical value was used for determining 

variables to both enter and leave the model. In those instances 

in which the level of significance was overly restrictive for 

purposes of entering variables, th~ critlcal~ values were revised 
. t \ 

to assure significance of 10 percent. 
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Preliminary Results 

Models were developed for the 36 reporting areas, and esti

mations of Septe~ber. Index offense levels were generated. Table 

3-3 summarizes the results of the crime estimates for the 36 areas. 

Ninety-five percent confidence intervals ~ere established for the 

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

tions (28/36), the actual level of crime for Septembel' fell within 

the 95 percent confidence interval. 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 a 

large number of predictor areas (independent variables). The 

number of independent variables was generally on the order of 10 

or more. Multiple coefficients of co.rrelation were all high for 

these models and the standard error terms were quite 10"ti. l\. 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 were compared with 95 percent confidence intervals. 

It was interes t ing that in a lmos t every mode 1, pred Lct ions were 

reasonably good and actual leve'is of crime were well within the 95 
percent confidence intervals for the initial stages of mOde.l. 

development. Eventually, though, a point v-las reached whereby 

further introduction of independent variables resulted ion poorer 

estimations. 
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Reporting 
Area 

114 
125 
316 
330 
332 
407 

* 40B 
409 
411 

* 512 
513 

* 

* 
* * 

* 

* 

525 
542 
552 
556 
616 
618 
724 
B06 
813 
B14 
815 
816 
820 
82B 
B31 
832 
833 
840 
841 
848 
902 
906 
910 
920 
929 

TABLE 3-3 

COMPARISON OF ACTUAL AND PRF.:lnCTED LEVELS 
OF INDEX OFFENSES FOR SEPTEMBER, 1970: 
36 NO~-EXPERIYtENTAL REPORTING AREAS 

Sept. Index Offenses 
Actual Predicted 

Absolute 
Deviation 

Standard Error 
of Estimate 

6 
7 

20 
11 
16 
51 
18 

'21' 
23 
28 
20 
16 
4 

11 
7 
9 

11 
61 
10 
10 
16 
7 
6 

12 
4 
9 

13 
10 
14 
15 
6 

17 
. 9 
15 
16 

8 

4~8 
5.9 
13~4 
10.4 
19.9 
45~8 
8.7 

25~2 
25~3 
38.6 
1B.1 
19.0 
5.7 

15.4 
12.6 
. 6.8 

S.t) 
61.7 
5 8 7 

13.0 
11.1 
13.4 
4.9 

12.0 
4.8 

11.5 
17.6 
12.9 
8.1 

15.1 
8..9 

24.0 
13.0 
15.1. 
ll.B 
9.2 

1.2 
1.1 
6.6 
~6 

3~9 
5~2 
9.3 
4~2 
2.3 
10~6 
l~ 9 
3~0 
1~7 
4.4 
5.6 
2.2 
5.4 
6.7 
4.3 
3.0 
4.9 
6.4 
1.1 
0.0 

.8 
2.5 
4 .. 6 
2.9 
5.9 

.1 
2.9 
7.0 
4.0 

.1 
4.2 
1.2 

1~1 
2~0 
3~3 
1~6 
2'7 . ~ 
4.0' 
1 ~8 
4~ 1 
3~9 
2~6 
3~0 
3~ 1 
1~2 
3~5' 
1.5 
2~9 
2~9 
7.3 
.9 

2~4 
1~2 
2~9 

. 2~ 1 
2~0 
1.1 
1.1 
3.5 
4.2 
3.6 
2.6 
2.4 
4.8 
1.1 
1.5 
4.0 
2,,3 

* Actual level ~Jtside 95 percent confidence interval 
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Overf itt ing a Mode·l . 

It was suspic ioned that the introduct ion of add it iona 1 inde

pendent v~riables was resulting in what is often referred to as 

overfitting. liThe fitting of regression equations that involve more 

independent variables than are necessary to obtain a satisfactory 

fit to the data is called overfitting. 1f4 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 

be hypothesized that there exists one best model describing the 

dependent variable. By "best model,11 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 only 

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. 

Inclusion of additional variables might serve to improve the fit of 

the model to the sample data points, but it might do this at the 

expense of generating a biased, or incorrect, model. 

It is true that the inclusion of additional independent 

variables can improve the degree of correlation and diminish the 

residual sum of squares. The coefficient of correlation can always 

be made to equal unity by having the number of independent variables 

ispproach the sample size. Draper and Smith allude to thts when 

they say, 

4~Ib 1'd ., p. 16,,(. 
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We ,mus t be sure tha t an improvement ip R2 due to add tng 
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 tEle saturation point-that is, 

. the number of observations.S 

What may ultimately occur' is an excellent fit to the sample' 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 identifying the optimal 

stage at which to terminate entrance of further independent variables. 

Several techniques were examined which purportedly help in resolving 

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

graphic comparison of ~egression equations, and Allen's predicted 

su~ of squares (PRESS)7 technique for simulating prediction, were 

both examined to determine their usefulness. Act~a~ application of 

the two techniques, us ing 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 incapendent variables should terminate. 

5Tb id ., p. 63. 

6S ee C.L. Mallow's, "Choosing Variables in a Linear Regression! 
A Graphical Aid" (paper presented at the Central Regional Meeting of 
the Institute of Mathematical Statistics, Manhattan, Kansas, 1964); 
C .L. Mallows ,"Choos ing 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,lI 
Technometrics, 8, 27-51 (1966). 

7See D.M. Allen, "Mean Square Error of Prediction as a Criteri.on 
for Selecting Variables ,II Technometrics, 13,37-51 (1971), s.nd ~.L. 
Ander~on, D.M. Allen, and F.B. Cady, Selection of Predictor ~arla~les 
in Linear Nultiple Regression, Technical Report Number 5 (UnlVerSl.ty 
of Kentucky, Department of Statistics, 1970). 
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Decision Rule Se1ect~d 

A comparison was made of the performance of the various decision 

rules for termination. Tn 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 Bodel approached seven or eight (with sample size equal to 30),' 

there is a strong possibility of overfitting. Predictions beyond 

this point qUl eo-en egln 0 • 't ft b . t 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 

determining entrance and exit of independent variables. 

for 

The rule selected, therefore, for determining cutoff points 

in model development was as follows:. Set the level of Significance 

for partial F tests at .05. If this level of Significance permits 

the introduction of a large number of independent variaples (7 or 

more , with the sample size be ing used) tighten the level of s igni

ficance. On the other hand, if the level of significance is so 

tight that it appears to be overly restrictive regarding entrance, 

it should be increased. Such would be the cas e if the part ia l-F 

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 d 1 
eve oping predictive 

models, is apparently an unresolved one. I 
t is still receiving the 

. attention of statisticians. The above solution has been selected 

as an interim means of coping with the problem in this par~icular 
application. Applicat ion of the dec is ion rule to the original 36 
areas, as well as to several new reporting areas, resulted in actual 
levels falling outs ide the 95 percent confidence interva Is in one 
case only. The mean absolute deviation between actual and predicted 

levels of crime was approximately' 3.0. M . 
leaSUr1ng relative uncertainty 

of predictions by the ratio of the itandard error of the estimate 

to the predicted level of crime, 

A 
CJ yx 

A y 

the average ratio was approximately 22 p t ercen . 

(3.B) 

This measure of' 

uncertainty, as might be expected, was much lower for higher crime 
areas. 

OPERATIONAL CONSIDERATIONS 

Appl ica t ion of the cr ime -corre la ted area concept, for purpos es 

of evaluating a crime-control P;r;.'ogrgm, requtres 'a number of oper'a

tional considerations. The followi?g discussion relates to these 

considerations and the approaches taken' l' 
1n eva uat1ng the manpower 

experiment. 
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'Potential Predictor Are~a 

An initial decision in applying the concept to an evaluative 

study is the identification of potential predictor areas. Areas 

should not be considered as potential predictors if they undergo any 

unusual or abnormal crime influences. Thus, areas which are in-

fluenced by the experimental oondition or prog~am should not be 

cons idered. 

In the manpower experiMent, between eight and seventeen re

porting areas were part of the experimental zones, depending upon 

the month of the experiment. Thus l'n devAlooing a crime-estima-, ., - ~ ~ 

tion model for any reporting area, the other experimental 'reporting 

areas were not considered. 

If it is suspected that the range of influenc8 of the program 

extends beyond the geographical boundaries of the experimental 

condition, any areas falling within this range sl:.ould be excluded. 

Since spill-over or displacewent effects were believed possible as 

a result of saturation efforts, a range of potential influence was 

assumed. The range was arbitrarily selected to be e,t least a 'mile 

from any boundary of the test zone. 

In add i tion to these areas, any areas which ar'e Imo'tvn to' 

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

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

ject, initiation of a juvenile program, or a localized change in 

police tactics would be sufficient justification for excludin~ an 

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

tioD. of suc.h information is not done on a regUlar bas is bjT most. 

1 · d t ts Such is also the case commL1nities nor the ir po ice epar men, . 

fo I' vias h ingtql\?-' D. C. 
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In tha manpower experiment, the nu~ber of reporting areas 

excluded for the above-mentioned reasons was usually 50 or more. 

Since there are 360 reporting areas within Washington, there remained 

a pool of approximately 250 to 300 potential predictor areas. This 

is an extremely large number of poss ible independent vapiables, and 

the number of different combinations of variables which could be 

used in developing a moqel 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 per year 

(or less than 5 per month) were excluded. Elimination of these 

areas reduced the pool to approximately 200 variables. 

Atypical Data 

As mentioned earlier in the chapter, estimates of crime levels 

based upon the use of the crime-correlated area concept might be 

sensitive to atypical crime levels. Because of the lack of docu

mentation of abnormal crime-influences, it is believed that some 

form of data ana~ysis 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 obvious changes in crime patterns. 

For purposes of the manpower 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 

substant ia 1. 
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In developiQ.g glodels, crime levels for the month of the pre

diction were ~reened for all potential predictor areas. With com-

parisons made as digcussed earlier in the chapter, an a priori 

exclusion of areas was performed if crime levels appeared suspiciously 

abnorma 1. 

.The Process of Model Generation 

Generation of crime estimation models can involve a large 

number of potential independent variables. If all of these vari-

abIes 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 BMD02R Stepwise Regression pro

gram, which was finally selected, can haridle a maximum of 80 vari

ables. In order to give all variables some consideration in 

developing the crime-estimation models, a pl~ocedure was' adopted 

whereby three preliminary runs were conducted. In each of the runs, 

approximately one-thh'd of the potential independent variables were 

regressed aga inst the dependent variable. Examinat ion of eacl1 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 V8.r'iables to ~e used in 

a final summary run ~-1hich detel~mined the orime-estimation m~del. 
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The pI·ocedure for developing these models was tedious and time 

consuming. The prediction model developed for any reporting area 

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 models required 87 

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 given.som~ consideration. 

The conclusion based upon these experiences, was that the 

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

even if all potential independent variables can be included in one 

large computer run. The stepwise process is a conditional procedure; 

entrance of another variable is contingent upon the extsting mix of 

independent variables contained in the model. Also, it was concluded 

that there exist many 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 ind~pendent variables for model develop~ent. On the 

other hand, simple random selection procedures might indeed generate 

satisfactor'y pools of predictor variables for final model develop-

ment. 
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SUMMARY 

The ref:ults of this an?lysis indicate that the multiple pre

dict~r 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 as proxies for the true causal 

determinants of the level of crime in other areas. 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 ll 

areas is not based upon any similarities in socioeconomic or 

demogr'aphic characteristics, or in level of crime. The bas is for 

selection is the association of the rates of change in crime between 

the exper imenta 1 and "pred ictor Tt areas. Therefore, accord ing to 

the results presented, it would not be counter-intuitive to find 

predictor areas selected which are quite dissimilar as compared with 

an experimental area. 
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larger the expected level of crime. Since most studies are con

ce.rned with higher crime areas, the model 'toJould seem itself very well 

to such studies. Chapter IV discusses how area and time parameters 

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 other time-dependent crime modeling techni

ques, the crime-correlated area concept allows for causal for'ces 

to' operate during the test period, and for intormation 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 presents some performance 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, 

increases in the area and time parameters. 

COMPARISON WITH OTHER MODELS 

In order to determine the relative performance of the crime-

correlated area model, three of the more popular crime esti~ation 

models were selected for comparative analysis. The comparative 

analysis consisted of making monthly predictions of Index offense 

levels for twenty reporting areas over a period of one year. These 

predictions were made using each of the four crime estimation 

techniques. The reporting areas selected included some of thGse 

ar'eas which were involved in the experimental periods. Therefore, 

to eliminate the influence of the manpov-rer experiment, the period 

used in comparing the models was the one year period preceding the 

experiments. 
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The Crime' Estimation Models 

The three estimation models selected for comparison are all 

time dependent models. The first model estimates the level of crime 

for any month as the level which occurred in the previous month. 

This technique has been used in a large percentage of research 

studies conducted by police departments. If Xt is defined as 

the numbel' of reported crimes (of a part icular type) dur ing month 

t, this model suggests that: 

Xt = Xt-l 

The second model bases its estimates upon the level occurring 

dur ing the same c~lendar period in the previous year. For the 

comparative study, the level of crime for any month is estimated by 

the level occurrin.g during the same month of the previous year. 

The third model is the exponen'tial smoothing model. As a 

~pecial type of moving average, the level of crime expected during 

any month is computed as 

where 

St(X) = expected level of crime during month t 

Xt-l = level of crime during month t-l 

St_l(x) = previously computed estimate of crime 
for month t-l. 

0<. =" smoothing constant (0 ~ I) 

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

-",:.:.. .. _-_ ....... ,,..----
IThe feader is referred to Smoothing, Forecasting, and Predic

tion, by Robert Goode,ll Brown, for an excellent discuss ion of 
exponential smoothingi\models. 
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The value of the smoothing constant reflects hO\-1 responsive the 

smoothed values or estimates are to recent data~ The larger the 

smoothing constant, the greater the responsiveness. It might be noted 

that the first of these three models can be viewed as a special case 
. 

of the exponent ia 1 smooth lng mode 1 where 0(= 1. O. 

In order to utilize the exponential 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, 

allowingo(to fluctuate between 0.0 and 1.0 in .1 increments. Using 

the twenty reporting areas, predictions w~re made at ~ach level of 

~ for the months of June and July, 1969. These months were the two 

preceding 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 actu?l 1evels 

was computed for each level of 0(. On the bas is of the results, it 

was decided to allowD(to vary betvJeen .2 and .7 (iii .1 increments) 

fer the tvlelve month comparative analys is. 
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gesults of the Comparative Study 

The comparative analysis involved crime estimates for the 

tw~nve month period of August, 1969 through July, 1970. Estimates 

were made for the twenty selected reporting areas using the four 

models. Five separate sets of crime estimates were generated using 

the exponential smoothing model; one set each for the six different 

levels of 0(. Tables' 4-2 through 4-13, which present the com.para

tive results, only include data for the best exponential smoothing 

model. The best model, in this instance, refers to the level of ~ 

which resulted in the greatest predictive accuracy for the twelve 

month period. Table 4-1 indicates the sum of the absolute 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 .4 and .6. 

TABLE 4-1 

PREDICTrJE ACCURACY FOR VARIOUS LEVELS OF SMOOTHING CONSTANT: 
,TWENTY REPORTING AREAS ANI) TWELVE MONTH TOTALS 

Sum of Absolute Mean Absolute 
Smoothing Constant Devia t ions Deviation 

.2 1543.71 6·43 

.3 1439.23 5.99 

.4- 1398.73 5.82 

.5 1390.03 5.79 

.6 1410.38 5.87 

.7 1448.11 6.03 
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For purposes of surt'martzlng results in Tables 4-2 through 4-13, 

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, II, and III wtll 

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

models, respectively. Model IV will r.efer to the crime-correlated 

area model. Each, table summarizes results for one month and does so 

by presenting actual levels of Index offenses for the month and the 

deviation of the predicted 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 

each model are computed at the bottom of each table. 
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: J, • TABLE 4-2 

CRIME ESTIMATES FOR AUGUST 1969 

Model I "-. 

; Reporting' ActU£ll ' 
.:..~ J\t"cft_ "L£.vel_ D~vi<ltiol1 

125.", ,~, 6 

,338 , 60 

340 79 

407 94 

428 62 

525 27 

, ;552 38 

630 84 

706 5 

711 1f.~ 

715 32 

725 36 

813 8 

820 18 

831 10 

838 20 

906 8 

915 24 

926 13 

929 16 

Sum of Absolute 
Deviations 

Nean Absolute 
Deviation 

-2 

19 

29 

-32 

5 

11 

5 

28 

3 

-3 

4 

3 

-11 

-2 

2 

6 

1 

-1 

8 

4 

179.0 

8.95 

NOdel II 

Deviation 
. ------

74 

3 . 

21 

37 

4::-

30 

3 

30 

54 

3 

-2 

-5 

22 

1 

9 

17 

1 

-1 

o 

11 

303.0 

15.15 

Model III 

Devia!ion 

.. .. -.5 

22.6 

31.8 

36.4 

1.8.3 

8,,4 

13.8 

32.0 

1.7 

0.0 

-1.2 

7.3 

-7.3 

3.3 

8.8 

• 1 

3.5 

5.4 

3.9 

210.0 

10.50 

, , 

HOdel IV 

-.6 

-2.3 

1.2 

-1. 0 

4.2 

_L~. 8 

4.1 

36.2 

4.4 

~1.3 

-1.7 

6.5 

-7.8 

1.4 

2.1 

-3.8 

-2.9 

.6 

3.8 

6.2 

96.9 
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TABLE 1+-3 

" . , CRIHE ESTIll/fATES FOR SEPTEMBE~ 1969 

;':> , J 125 9 

, ,.338 63 

,340 56 

,407 71 

'428 ,.,. 53 

f 525 :., 26 
.:: .. " 

,. 552 " 

, '·630 

706 

711 

715 

27 

59 

4 

6 

29 

725 47 

813 10 

820 

831 

838 

906 

915 

926 

929 

1'6 

6 

9 

6 

29 

9 

15 

Sum of Abso lute 
Deviations 

Mm:m ·Aboolute, 
Deviation 

Hodel I 

DG"intion .. ,"1;t ____ 

3 

3 

-23 

-23 

-9 

-1 

-11 

-25 

-1 

-8 

-3 

11 

2 

-2 

-4 

-11 

-2 

5 

··1 

152.0 

7.60 

Hodel II 

Deviation - -
6 

29 

34 

15 

14 

8 

23 

2 

-2 

3 

26 

-5 

1 

5 

-4 

12 

o 
5 

212.0 

10.,60 . 

75 

Hodel III 

Devitltion -- . ---
2.2 

16.6 

-8.6 

-1.0 

2.7 

.5 

-1.0 

-5.2 

-.7 

-8.3 

1.3 

18.4 

'.5 

2.4 

-2.2 

-5.3 

-1.4 

8.3 

-3.1 

207 

92 .l~ 

Nodel IV 

Deviation __ . ,0._ 

3.2' 

2.9 

3.8 

6.5 

-13.6 

2.0 

-1.2 

-14.4 

-.7 

-8.8 

11.8 

-5.7 

1.3 

-S.8 

-3.9 

~3.5 

3.7 

-.5 

3.3 
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CRIME ESTlr1ATES FOR OCTOBER 1969 

,1 10 
... 

...... 
" y 

.: .. " ~"' ... ,. 

C . .. "' .. : ..... 

",: ... 

Reporting 
, ". Area -.---........ -

125 

338 

340 

407, 

,428. 

525 

" .552 

630 

706 

711 

.715 

725 

813 

820 

831 

838 

906 

915 

926 

929 

Actual 
Level - ,----

15 

42 

50 

71 

57 

25 

21 

66 

, 14 

10 

38 

35 

6 

20 

12 

14 

9 

27 

16 

12 
!, 

Sum of Absolute 
DeViations 

Hean Absolute 
Deviation 

,Model I 

Deviation --- .'--~. 

6 

-21 

-6 

o 
4 

-1 

-6 

7 

10 

4 

9 

-12 

-4 

4 

6 

5 

3 

-2 

7 

-3 

120.0 

6.00 

76 

Hadel II 

p'eviation 

11 

8 

15 

13 

12 

3 

2 

30 

6 

-13 

8 

13 

-4 

10 

8 

10 

'3 

12 

-1 

4 

Modc31 III' Hadel IV 

Qeviation ' DeViation 
... . ~ .. ---

. 7.2 

-8.2 

-1.6 

6.7 

8.6 

'" 2.7 

-4.6 

10.5 

10.3 

o 

6.9 

-2.8 

.;6.7 

4.6 

5.8 

3.,9 

2.0 

2.2 

7.7 

-1.5 

.3 

-22.5 

-7.1 

-27.2 

1,,0 

-:1.0 

-8.!", 

,3.8 

10.8 

1.6 

9.2 

-13.7 

-9.5 

3.4 

7'.1 

-4.6 

.5 

7.6 

7.7 

-.3 .. 

)~ 
I 

186.0 104.5 147.3 

9.30 
7.36 

---- ~-----------
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TABLE 4-'5: 

CRIME ESl'IHATES FOR NOVEMBER 1969 

RepoLting Actual 
I\reD.~. '15:!veJ:.-.. n 

,125- ... ~ 12 

',338 5l~ 

407 

428 

~525' 

552 

630 

706 

711 

715 

725 

813 

820 

831 

838 

906 

915 

926 

929 

65 

63 

37 

31 

22 

66 

11 

19 

32 

7 

20 

23 

16 

11 

13 

8 

14 

Sum of Absolute 
Deviations 

HelIn Absolute 
Deviation 

Nodei I Model II Model III 

Deviation -- -_ ... --
-3 ' 

12 

15 

-8 

-20 

6 

1 

o 

-3 

9 

-4 

-3 

1 

o 

11 

2 

2 

-14 

-8 

2 

124.0 

6.20 

Deviation .---------

77 

6 

22 

10 

-2 

4 

7 

8 

18 

8 

3 

o 

14 

-3 

12 

19 

6 

-2: 
-8 ' 

-17 

4 

173.0 

.8~65 

Deviation -- --
1.1 

9.8 

7.7 

'5.7. 

··2.5 

.9 

1.7 

6.8 

1.2 

.2 

-.8 

3.2 

12.9 

1.8 

2.8 

-10.9 

-6.1 

1.9 

103.10 

5.15 

110dGl IV 

... 1.1 

7.7 

6.0 

-5.9 

-13.0 

5.·1 

~1.2 

-4.8 

5.6 

1.6 

-1.9 

-4.8 

6 c 3 

9 p 2 

7.3 

4.7 

-11.9 

.5 

5.27 
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CRIHE ESTIHATES FOR DECEMBER 1969 

Reporting Actual 
Area 'LeveL 

.. 125 

338. 

340 

407 

428. 

.. 525 

552 

630 

706 

711 

715 

725 

813 

820 

831 

838 

906 

915 

926 

929 

5 

37 

67 

74 

40 

28 

10 

4·4 

14 

18 

31 

20 

10 

15 

14 

17 

14 

20 

8,' 

4 

Sum of Absolute 
Dev iat ions" 

Moon Abao1uto 
Devia.tion 

Model I 

Deviation 
-----~--

-7 

-17 

2 

11 

3 

-3 

-12 

-22 

3 

~1 

-3 

-12 

3 

-5 

-9 

1 

3 

7 

o 
~10 

134.0 

6.70 

Model II Model III 

Q.~iatiol'l 

o 

··4 

12 

18 

-7 

10 

-1 

3 

7 

-6 

-3 

-15 

6 

8 

7 

-4 

2 

, 6 

-14 

-B 

141.0 

7.05· 

Deviation 
... --..-""'!""'-

-15.1 

8.7 

10.3 

-2.7 

l Q 3 

. -13.8 

-16.8 

6.7 

3.5 

-1.5 

-14.9 

'? .-
-2.7 

-.6 

3.9 i 

5.0 

1.1 

-.1 

-9.8 

123.6 

6.18 

-~----~.--
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TABLE 4-1 .j' .,! 

, . 
Ii'", . 

CRIME ESTIMATES FOR JM~UARY 1970 .,' ... " 

Nodal IV 

Devin t ion ) .~ . -------
-3.3 

-3.7 

9.0 

7.0 

-7.4 

3.5 

-16.7 

3.7 

3.0 

-3.7 

-4.9 

8.5 

4.0 

3'.0 

4.0 

8.2 

-4.2 

-2.3 

-3.2 

106.8 

5 0 3t~ 

h~. ,..~, .... 

! " ~ .', 

~. ·t ..... 

\ ..... " ., -;. 

I. 

, . , 

, .. Roportin·g. L\ctuol 
0." hi:'ea" Lovel 

'. I' ----~ , ..... .• 

. ., 

o· ~. 

., ' 

.. " , 
... 

~ . 

o 

o 

<0 

() 

125 

338 

.. 340 

428 

1 
. 
29 

54 

107 

47 

525 26 

" .552 25 . 
630 60 

706 6 

711 20 

715 40 

725 28 

813 12 

820 12 

831 13 

838 8 

906 7 

915 33 

929 9 
-' 

929 7 

Sum of Absolute 
Deviations 

Mean Abaolute 
Devilltion 

Hodel I Nodel II Model III 

-4 

-8 

-13 

33 

7 

-2 

15 

16 

-8 

2 

9 

8 

2 

-3 

-1 

-9 

-7 

13 

1 

3 

166.0 

8.30 

-7 

-13 

, l 

-8 

3L.. 

5 

8 

26 

2 

1 

-10 

2 

4 

3 

8 

-8 

o 
15 

-12 

o 

168.0 

8.40 

-7.0 

-11.6 

-8.1 

34.3 

.2 

-.6 

7.8 

5.5 

-5.7 

4.9 

B.1 

2.1 

3.1 

-3.9 

.9 

-7.6 

~4.1 

11.1 

-2.0 

-1.1 

129.7 

, . 

Model IV 

Devi£1tion 
-- _l.wW 

-8.2 

4.4 

8.7 

32.9 

4.0 

.8 

6.8 

14.4 

-7.2 

2.5 

-2;2 

6.0 

... 1.2 

-9.5 

4.1 

-3.4 

-6,9 

13.6 

-4.5 

-3.2 

144.5 

7.22 
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~" ~ , 

, (I '. '~'" ." CRINE ESTIMATES FOR FEBRUARY 1970 
1,1" " . . , . ~ c.: ': t." , ' 

'. .' ':" ::. Reporting 
" .... ',:' ,I\re<:\ 

Ii ".:-. '.,' M/.s. •• ..--. __ 

... ' l 

1>1' .. ": '. "t, 125 
' J.' " 

'.,. " ~ ! .. 
.. . ..' 

',.~ .. : 
., ~~': '; 

:',::',')." .. \. 

C'·: ,.,' . ' .. . 
.~. :':.-, 

~', ... 

. C) 

o 

'. ,338 

407 

428 

·525 

552 

.. ,630 

706 

711 

715 

725 

813 

820 

831 

838 

906 

915 

926 

929 

I, 

Actual 
Lc:vel ~J __ 

3 

26 

38 

50 

15 

18 

59 

9 

25 

33 

12 

19 

8 

7 

8 

16 

4 

11 

Surn of Absolute 
Deviations 

() HeeD Absolute 
Deviation 

Hodel I 

Deviation 

2 

-3 

-16 

-43 

3 

-11 ' 

-7 

-1 

8 

-11 

-15 

5 

'0 

'1 

-1 

1 

-17 

-5 

4 

165.0 

8.25 

Model II 

Deviati.on .......... --

80 

-2 

-2 

-2 

17 

25 

-2 

5 

27 

7 

-9 

-7 

9 

5 

9 

4 

3 

4 

-6 

2 

151.0 

7.55 

Model III 

Devintion .. -
-2.4 

-14.5 

-18.1 

-21.3 

5.2 

-11.3 

, -6.4 

-1.4 

7.3 

-8.2 

-11.3 

1.5 

. 1. J. 

.. 5.8 

-3.5 

o 

-9.9 

-4.6 

.6 

138.6 

6.93 

----------~------~-----------------------

Hodel IV 

Dev:i.cltiol1 

-2.7 

-10.5 

.2 

-5.7 

6.5 

.. 10~ 0 . 

7': .' . 
-1~7 

8.2 

-8.6 

-16.0 

3.9 

1.8 

5.7 

-2,.0 

1.3 

-2.3 

-.9 

-2.9 

-1.4 
.. 

.93.0 
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CRIME ESTIMATES FOR HAReR 1970 /0 ", 
f O. , Report ing 

Hodel I Hodel II Model III 
Actual 

f --.../IreD. 
I' T;!ove1._ llil~t!..2.n Qevintion Devin1;!E.D. 

o 

o 
() 

.0,. 125 ~ .-

338 -

~_. 340 

407 

4213 

.525 

" 552 

" 630 

706 

711 

715 

'725 

5 

26 

50 

60 

46 

24 

10 

40 

12 

15 

42 

33 

813 8 

820 10 

831 4 

838 9 

906 5 

915 19 

926 6 

929 11 

Sum of Abcoiute 
Deviat i011S 

Mean !l.bsolute 
Deviation 

2 

o 

12 

-4 

-4 

9 

-8 

-19 

-2 

6 

17 

o 
-4 

-9 

-4 

2 

-3 

3 

2 

o 

81 

-1 

-13 

15 

19 

26 

11 

4 

11 

3 

-4 

7 

10 

o 

3 

6 

-8 

13 

o 

" 

-.5 

-7.3 

-.1 

-8.4 

-2.4 

3.2 

-7.6 

-16.8 

-.8 

3.0 

13.5 

3.5 

~2. L~ 

-7.5 

-6.0 

-2.3 

-4.5 

o 

92.8 

4.64 

Hodel IV 

-8.1 

-4.5 

-7.6 

2.3 

-7.5 

-6.'3 

4.3 

-4.8 

2.8 

5.7 

1~9 

-.9 

-3.5 

-1.6 

-5.1 

2.3 .. 

91.2 

4.56 
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r11ABLE 4-1:8 

GRINE ESTIMATES FOR APRIL 1970 

Hodel I Hodel II Hodel III 
Actual 
Lov,gl , .?s.'Y.iciti2n .D~viation Q9v~ation 

3 -2 -1 -2.2 

18 

25 

62 

44 

13 

-8 

-25 

2 

-2 

-11 

-13 

-9 

23 

7 

-13 

.. 15.3 

-28.1 

-10.7 

-1.4 

-12.2 
), 

~ .... ; ... 552 8 -2 

18 

-1 

I,. ";. 

" 

J ~,' •• :':, t. '630 58 

(I 

(} 

706 11 

711 13 

715 37 

725 23 

813 

820 

831 

838 

906 

22 

12 

8 

13 

2 

915 9 

926 10 

929 11 

Sum of AbGolute 
Deviations 

}lean [:\bsolute 
Deviation 

\) 

-2 

-5 

-10 

14 

2 

4 

4 

~3 

'-10 

4 

o 

129.0 

6 .. 45 

1 

3 

8 

-2 

20 

8 

10 

6 

.5 

6 

-6 

~11 

-1 

4 

157.0 

82 

~9.2 

7-.8 

1.7 

-3.1 

-2.1 

-9.2 

12.5 

-.4 

-.9 

3.2 

-4.5 

-13.5 

2.7 

• .3 

141.0 

7.05 

I,rodal IV 

l':)evinticn 
, ................... 

... 4.1 

-13 9 3 

-12.0 

-2.3 

.. 6.8 

-~9 

-6.4 

11.3 

.8 

3.5 

~.7 

-6.1 

8.7 

-2.8 

2.6 

-5.2 

~8.5 

-.8 

S.7 

105.1 

'" 

5.25 
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I . " tABLE 4-1l 

GRINE ESTIMATES FOR HAY 19'70 

, n.cport ing 
~.p.r9.:1-

125 . 

338 

407 

~~28 . 

.525 

552 

, , 630 

706 

711 

715 

725 

813 

820 

831 

838 

906 

915 

926 

929 

Actual 
Level- .. 
~--

2 

35 

36 

39 

52 

15 

21 

54 

4 

13 

31 

11 

15 

II 

10 

6 

18 

6 

9 

Sum of Absolute 
Deviations 

!-1CO:1, Absolute 
JJev:i.ation 

Model I Model II Model III 

DevL'Jtion 
----~ 

... 1 ' 

17 

11 

-23 

8 

2 

13 

-4 

-7 

o 

3 

8 

-11 

3 

3 

-3 

9 

··4 

-2 

136.0 

6.8 

Devintion 
. " , -

-2 

5 

-8 

-17 

20 

",11 

1 

~9 

1 

9 

1 

5 

4 

8 

o 

-1 

-2 

o 

-6 

114.0 

5.7 

Dev1.ntion 
~---

-2.2 

9.4 

-26.2 

5.8 

-1.9 

8.2 

-3.4 

-7.9 

.5 

7.3 

4 0 8 

.. 5.2 

.3 

2,0 

-2.1 

02 

40 0 

-2.8 

97 0 0 

4.85 

Hodel tv 

Devi<1'c ion 
.:-...- -- " 

-2.7 

12.0 

r# 14.3 

-16.0 

-204 

-2.3 

7.0 

-11.2 

-4.5 

-6.3 

4.6 

1.2 

-2.0 

-3.0 

'.2 

-.3 

2 0 5 

.4 

-3.7 
.. 

100.8 

~, 
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tABLE 4-12 

CRIME ESTU1ATES FOR JUNE 1970 

Nodel I Hodel II Nadel III ,C ': ~ :': : Roport' ing 
'" , :.....Jl1:£~ 

Actuul 

,- 125 

, 'I 

;" . 

" • "! .,. ~,. • • ~ 

338 

340 

407 

428 

;.;., ,.. ." 'r.,;" 552 " 
.... -1 .•. , 

,e,.:, c" - 630 

23 

45 

48 

37 

21 

25 

53 

" 706 7 

10 

711 

715 

725 

813 

820 

831 

838 

906 

915 

926 

929 

13 

{j.4 

24 

13 

7 

11 

11 

4 

19 

8 

5 

Sum of Abso lute 
De-\i~iations 

l"le.£l.:l 'Absolute 
Deviation 

-12 

9 

9 

-15 

'6 

4 

~1 

3 

o 

4 

-7 

2 

-8 

o 
1 

-2 

1 

2 

-4 

95.0 

4.75 

-11 

-17 

-5 

-~ 
-1 

9 

3 

1 

22 

2 

o 

-4 

2 

1 

-2 

1 

-2 

-4 

103.0 

5.15 

-11.1 

.5 

-7.8 

-11. 7 

.9 

5.9 

.. 9 

.3 

-1.6 

4.4 

-7.6 

2.8 

-6.7 

1.1 

1..1 

~2 .. 2 

-1.2 

-4.8 

77.4 

3.87 

, 
i .' 

Hodol IV 

Deviation 

2.5 

-16.7 

2.3 

~7.3 

-10.9 

.9' 

9.0 

-7.3 

1.1+ 

6 u S 

-4.1 

1 .. 6 

-6,,2 

2'.8 

1.6 

.2 

4·~ 1 

-8.8 

97.5 

.. 

iJ..87 

( ) 
(;) 

, .. II";. ' 

1- '.;' ~. " 

-i. " <+-' •• ,; 

• 'r 

o ' . 

r' 
~:':'., .. , .. ' I 

,~" 

. '.' 

·_,t. 

. CRIHE ESTIHATES FOR JULY 1970 

, ~ -' Hodel I Hodel II Hodel III 
Actual Hopo14t tug 

~' //';0'1 L3vel Deviation Deviation 
~ ...... ~~ .... ~. ""......u. . ':oCe::C .~_ '" 

Ie,,:,'., 338 .. " 

.428, , .. i 

:: : 525 ;- .. 

.... : 552·! 

;. :630 :1 

'.:. " 706 

711 

715 

725 

8 ;1-3 

820 

831 

838 

906 

915 

926 

929 

8 

25 

t~6 

69 

43 

16 

13 

40 

10 

21 

36 

22 

17 

14 

9 

12 

5 

13 

10 

15 

Sum .of !\.bt101ute 
De'viut ions 

Heat) AbfJolute 
Deviation 

1 . 

2 

1 

21 

6 

-5 

~12 

-13 

3 

8 

-8 

-2 

4 

7 

~2 

1 

1 

-6 

2 

10 

115.0 

5.75 

o 

-16 

-4 

7. 

-14 

o 
~20 

-16 

8 

4 

8 

-11 

-2 

-6 

1 

-2 

-2 

-12 

5 

7.05 

85 

D:Jvintiol1 
~~_w_ 

.7 

1.4 

-3.0 

-15.2 

.5 

8.2 

~2.4 

-3.1 

2.4 

.1 

-3.5 

1.6 ' 

7.4 

79.4 

3.97 

1'10(101 IV 

DGv:i.nt::i.tH1 
.--,-~,--. ~ .... 

1.7' 

8.5 

3.5 

.2 

-6.6 

~1806 

1.3 

8.9 

-1. 9 

3.4 

1.0 

-~6 

-2.6 

-2.0 

2.7 

91.7 
o 

.. 

4.58 

, 

"',' :. 
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Table 4-14 surnmarizes the relative accuracy of predictions 

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

tions for the 240 different predictions as a measure of accuracy, 

Model Di, or the crime-correlated area model, performed the best. 

The exponential smoothing model (Model III) performed second best, 

the previous 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 

C the greatest predictive accuracy in seven of the twelve months. The 

t; 

L: 

. () 
J 

crime-correlated'area model performed best in the remaiping f.ive 

months. 

The results indicate'that the relative performance of the 

exponential smoothing and crime-correlated area models i~ 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 is almost exactly the same. 

Comparison by Repo'rt ing Area 

To further compare the exponential smoothing and crime-

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

reporting area basis. T,able 4-15 presents the mean absolute devia

tion of predictions, by reporting area, for the two models. It also 

indicates the average level of IQdex offenses, as well as the 

standard deviation in the level of offenses occurring during the 

twelve-month period . 

10 
86 

J 
,{{ 
~-"-~w-,.-. ,. 

'., ..... ' 

(J 
o 

() 

o 
o 

Model 1 

TABLE 4-14 

COMPARATIVE ACCURACY OF CRIME 
ESTIMATES FOR 12-MONTH PERIOD 

Model 11 Model III Model IV 

Mean Absolute Mean Absolute Mean Absolute Mean Absolute 
Month Deviation Deviation Dev.iation Deviation 

1 8.95 

2 7.60 

3 6.00 

4 6.20 

5 6.70 

6 8.30 

~ 8.25 

8 5.50 

9 6.45 

10 6.80 

11 4.75 

12 5.75 

Sum of 
Absolute 

Deviations 1625.0 

Mean 
Absolute 

Deviation 6.77 8.12 5.78 5.32 

* Minimum mean absolute deviation for particular month 

" , 
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As carl be seen from Table 4-15, each model performed best in 

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

the two modeis further, Figure 4-1 presents for each model the 

graph of the .mean absolute deviation versus the standard deviation 

\ 

of the monthly levels of crime for each reporting area. The objective 

is to deter.mine how well each model tracks, given different levels 

of variability in the signal. It can be seen from Figure 4-1 that 

there appears to be almost a linear relationship between the 

accuracy of the predictive model and the standard deviations of the 

predicted variable. With this limited data, it seems that the 

crime-correlated area model had greater success than the exponential 

s.moothing model in those reporting areas having a high variance in 

crime leve~. In seven of the ten areas having a standard ~eviatton 

of reported crime greater than 5.0, the crime-correlated area model 

outperformed the other model. 

. 88 

'J 1tt:~"""'·;:n·H" 

o 

c·~_) 

$I 

o 

Reporting 
Area 

125 

338 

340 

407 

428 

525 

552 

630 

706 

711 

715 

725 

813 

820 

831 

838 

906 

915 . 

926 

929 

TABLE 4-15 
MEAN ABSOLUTE DEVIATIONS 

BY REPORTING AREA 

Average Level of Standard 
Index Offenses Deviation Model III 

6.33 4.0 3.00 

36.50 14.5 11.85 

50.91 15.0 . 9.95 

68.50 17.4 15.33 

47.33 
, 

:7.5 6.41 * 
22.25 8.4 4.30 

19.83 8.3 7.49 

56.91 11.9 9.70 * 
9.33 3.8 3.77 * 

14.25 4.4 4.00 * 
35.66 5.4 5.10 

30.33 . 7.2 6,,28 * 
11.33 4.3 3.75 * 
14.8.3 3.9 3.52 * 
10.75 4.6 3.57 *. 

12.16 3.8 3.65 

7.08 3.1 2.24· * 
20.00 6.8 5.76 

8.91 3.1 3.25 

10.83 3.8 3.06 * 

* minimum for the two models 

, 

Model IV 

2.86 * 
9.69 * 
6.76 * 
11~26 * 
7.00 

3.17 * 
6.92 * 

11.14 

4.23 

4.75 

4.48 * 
6.65 ~ 

I 

4.36 ~ 
3.75 ~ . ! 3.90 

r .\ 
2.91 * 

,. 
\( 

;; 
~ I 

3.69 !l 
I' 
F 
t~ 

5 20 * fJ 
Ii .' . . n 
j' 

2.55 * U 

t 
3.61 I f 

r 
I 
i, 
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Other Performance Measures 

Using data collected from the comparative analysis, Figure 

4-2 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 gr~phed as a fl~nction 

of the level of crime estimated by the model. The 240 data points 

reflect what might be expected. That is, the relative uncertainty 

associated with a prediction decreases as the magnitude of the pre-

diction increases. For purposes of using the model, the implication 

is that the confidence interval which one may associate 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, Figur>e 4-3 presents a measure of the l"'elative 

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, is plott0d as a function of 

the actual level. Using the 240 data points, there is strong 

evidence that the relative accuracy of predictions improves as the 

level of crime being estimated increases in magnitude. 
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CHANG ll'J"G MODEL PARAI1ETERS 

The implication thus far' is that the crime-correlated area 

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

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

based upon the performance experienced in estimating monthly levels 

of Index offenses for very small areas within Washington, D.C. The 

r'eporting areas and the monthly time parameter were selected as 

the units for testing the model, for reasons discussed in Chapter III. 

The 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 is large. This section 

discusses some parametric changes. 

Increasing the Area Parameter 

One means of increasing the general magnitude of crime being 

estimated is to summarize incidence data ever larger areas. Thus, 

redefining the area parameter in the model to represent clusters 

of reporting areas or police districts, one might expect the 

relat-ive performance of the crime estimating model to improve. 
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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, snd 

monthly Index offense levels were aggregated to provide cl~ster 

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 

. tota Is for the rema ining twenty-two clus ters .. In essence, the leve 1 

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 ranged from n = 23 for February estimates to 

n = 28 for the July estimates. 

Table 4-16 summarizes the results for the six-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 

d 1 Be Thl'S hl'gher deg~ .. ee the first variable to enter the mo e was . /. 

of association should be expected. By focusing upon crime levels 

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

individual reporting area tends to be dampened in the aggregation 

process. 

Figure 4-4 portrays, as in Figure 4-3, the relative prediction 

error as a function of the actual level Of cri>ne. Compared with 

Figure 4-3, the general tendency is the same. Relative error of 

prediction tends to decrease as the actual level of c~ime increases. 

It b b d tho·ugh. that there is cor .. iderablE.1 variability can e 0 serve , , 

in the relative prediction error at certain levels of actual cri~e. 
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Cluster 

1 

2 

:3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

,18', 

19 

20 

21 

22 

23 

TABLE, 4-16 

SIX MONTHLY PREDICTIONS: TWENTY-THREE 
CLUSTERS OF REPORTING AREAS 

February 1970 March 1970 April 1970 
Actual Deviation Actual Deviation Actual Deviatio~ 

75 

14 

30 

42 

55 

56 

165 

3'22. 

384 

4'12 

338 

260 

105 

78 

101 

171 

226 

494 

173 

157 

182. 

:i12 

168 

·~-5.'0 

4.6 

101. 

-9.6 

-21.7 

4.1 

... ~14.3 

33.3 

-13.8 

-13.0 

-19.8 

.1 

5.0 

3.8 

-9.4 

12.4 

22,.2'-

-76.2 

25.9 

-21.9 

20.0 

.. -10.1 

2.5. 

74 

14 

2C 

40 

56 

76 

181 

407 

369 

461 

369 

314 

133 

68 

83 

164 

282 

545 

273 

179 

202 

324 

197 

96 

, 9.2 

7.1 

.6 

-5.4 

-11.9 

16~,1 

46.4 

43.2 

27.8 

-20.2 

-8,,1 

16.1 

6.7 

.5 

-29.1 

-80.0 

-18.4 

-26.7 

12.7 

15.0 

10.2 

56 

17 

27 

29 

43 

81 

164 

314 

370 

425 

344 

302 

138 

61 

86 

~.74 

226 

536 

244 

172 

182 

255 

166 

u:s;:'3 

-1.9 

1.2 

5.3 

12.0 

-17.3 

8.8 

36.5 

12.8 

20.3 

16.4 

-20.2 

-27.2 

17.9 

7.5 

-7.3 

56,,6 

-56.2 

-38.1 

-23.0 

20.1 

39.1 

44.8 

() 
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Cluster 

1 

2' 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17' 

18 

19 

20 

21 

22 

23 

TABLE 4-16 Cont; inlled 

May 1970 June 1970 
Actual Devia,!,;~ Actual Deviation 

66 

14 

18 

33 

46 

77 

147 

383 

352 :. 

546 

375 

307 

132 

87 

79 

166 

270 

572 

266 

163 

175 

293 J 

176 

10. i' 

5.0 

8 .. 2 

4.3 

5.9 

-3.9 

-.2 

-6.3 

34.2 

-42.9 

15.5 

-2 .. 4 

-9.8 

-6.9 

5.2 

-9.8 

-13.8 

-78.7 

-50.4 

-6 0 4 

-15.1 

-36.4 

19.1 

67 

25 

19 

36 

51 

67 

161 

367 

344 

408 

309 

311 

126 

98 

76 

170 

330 

550 

248 

133 

175 

265 

203 

97 

-3.4 

-4.6 

7.0 

-1.4 

-2.9 

. 2.3 

10.0 

43.1 

34.1 

14.5 

18.4 

31 

-1,.5 

-16.2 

1.9 

-18.1 

-14.4 

11.0 

-56.7 

28.3 

3.8 

13.9 

14,,0 

July 1970 
Actual Deviation 

72 -2.9 

21 

25 

54 

65 

66 

184 

385 

330 

414 

337 

275 

103 

59 

72 

174 

302 

631 

230 

159 

173 

282 

215 

-6.2 

.6 

,..7.9 

-12.4 

-2.1 

.. 24.4 

-27 .. 1 

47.1 

19.6 

-18.2 

12.4 

22.0 

9.8 

6.4 

-29.1 

-8.5 

-46.2 

-11.1 

8.6 

57.7 

-12.3 

-43.2 
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Increas i'ng the Time Parameter 

~===---1~ 

Another means of increas ing the general magnitLlde of crime 

being estimated is to summarize incidence data over longer time 

periods. For example, analysts might estimate levels of offenses on 

a quarterly, semi-annual, or annual basis. In this research, 

.. ; monthly data for report ing areas was converted into quarterly data 

in order to examine the performance of the crime-correlated area 

model. The thirty months of original data were transformed into 

tl9n quarterly figures. Estimates of quarterly levels of crim(;:: were 

made for twenty reporting areas for eig~th, ninth, and tenth 

quarters. In each set of quarterly est imates, data from a'll 

preceding quarters were used as input. 
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In the process of generating the models, it was discovered tha't; 

quarterly correlations were even higher than with the twenty-three 

clusters in the previous section. The average coefficient of corre

lation for the first variable to enter each model was .91. It was 

believed that with such high correlations, and assuming acceptable 

levels of the standard error of the estimate, the level of crime in 

one area might be estimated on the,basis of that found in one other 

area. Th is is the TIs is ter" area concept ini t ia lly hypo thes ized in 

Chapter III. For the quarterly es t ima tes,. therefore, models were 

developed having only one independent variable. Table 4-17 sum

marizes the results. Figure 4-5 wpich is similar to Figure 4--4, 

presents a graph of, rela t i ve pred ict ive accuracy. A clos e examina t ion 

of these results indicates that the overall performance with quarterly 

data was not as good as previous results. This may be explained, in 

part, by the very small set of data points (n = 7, 8, and 9). And 

with estimates being based upon only one predictor variable~ the , 

limited history available on the variable' decreases the reliability 

of the estimate. 

100 

, 

\ (i 

! 
I .... 
J 
1 



----------~---------------~--~ 
------------~~--

-_ ..... -

, 

\ 

(~.\ 
C TABLE 4-17 

.. 
QUARTERLY PREDICTIONS FOR TWENTY REPORTING AREAS 
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Simultaneous Increase in Parameters 

As an additional possibility, there may be changes in both 

the area and time parameters. If both are increased, the magnitude 

of summarized crime levels will rise considerably faster. To explore 

the implications of such dual variation, the monthly data on the 

twenty-three clusters were transformed into quarterly data. As with 

quarterly data in the previous section, the degree of correlation 

between areas increased further. Whereas the average coefficient 

of correlation for the first entering variable had been .85 with 

monthly datas it increased to almost .96 w.ith quarterly data. It 

was again decided to base the quarterly estimates upon the experi

ences of the most- highly correlated cluster. 

Table 4-18 presents the results for the three quarterly 

periods. Figure 4-6 offers a graphic portrayal of the results. The 

general trends in Figure 4-6 are the same as with earlier results. 

But, as with the quarterly predictions iq the previous section, the 

relative error is sometimes sporadic. This may again be attri-

buted to the reasons suggested in the previous section. 
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TABLE 4-lB 
QUARTERLY PREDICTIONS FOR TWENTY-THREE CLUSTERS 

8th QUarter 
(Dec,'69-Feb, 1970) 

Cluster Actual Deviation 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

245 

48 

87 

111 

160 

233 

577 

1292 

1216 

1394 

. 1.062 -

996 

344 

251 

291 

528 

732 

L459 

568 

457 

675 

922 

.599 

-30.1 

-22.1 

-4.9 

5.6 

4.8 

-5.2 

88.4 

-55.0 

74.0 

-30.0 

-74.0 

52.0 

-28.0 

-135.0 

-26.0 

14.0 

,86.0 

98 

-88 

78 

156 

57 

-162 

. 9th Ouarter 
(Mar-May, 1970) 

Actu!! Deviation 

196 

45 

65 

102 

145 

234 

492 

1104 

1091 

1439 

1067 

923 

403 

216 

248 

504 

788 

1653 

783 

514 

559 

872 

539 

104 

-28.0 

-20.7 

-15.5 

14.2 

22.0 

-14.0 

-83.0 

-144.0 

-160.0 

-7.0 

21.0 

-118.0 

41.0 

.. 32.0 

27.,0 

27.0 

117.0 

103.0 

-123.0 

103.0 

-114.0 

-17.0 

-151.0 

10th Quarter 
(June-Aug, 1970) 

Actual Deviation 

222 

70 

81 

129 

164 

203 

521 

1135 

1011 

1.282 

945 

8j'S 

318 

205 

237 

561 

946 

1743 

695 

445 

483 

815 

601 

-6.0 

9~7 

-6.0 

-16.0 

0.0 

-6.0 

110~0 

-38 .. 0 . 

-149.0 

-26.0 

27.0 

49.0 

-136.0 

-18.0 

-8.0 

13.0 

-166.0 

422.0 

112.0 

-28.0 

5.0 

31~0 

23.0 

" f 



" 

" " ' 

Absolute Dey. 
Actual Level 

1.00 

.80 

6 .60 
\n 

l';'':';»7~ __ '-'''-'~ .r .', 

.20 

/' 

.-

l 
I 

':, 

• 

• 

• • 

· - , 

.-

Figure 4-6 
RELATIVE PREDICTIVE ACCURACY VS. ACTUAL LEVEL 'OF CRIME: 

23 CLUSTERS; QUARTERLY DATA 

• 

• .' .. 

.. • .. , • 
• .' • • •• .. 

• 
• • • • • , • • 

• .. 
• • • 

• I • • • • • • • . -.- • • • 
• • fl I 

• • • • .. 
f 

• 

200 400 600 800 1000 1200 

,. 
" 

, , 

I 
/ 

'\\ 

--- ~ -~ --- ----

.. 
, 

, 

I"; 

.. .. 
• .. 

I .. 

1400 Actual 

. ;- . , 

-, 



( ii, 
.'} 

i' .. ' 
c 

CHAPTER V 

EVALUATION PROCEDURES 

This chapter defines the various procedur~s used in evalu

ating the manpower experiments in the next chapter. Discussion 

centers on the measurement _of manpower resources, measurement of 

deterrent effects within the test zone, measurement for spatial dis-

placement effects to peripher'al areas, me?surement of temporal 

displacement effects, and measurement of lead and lag effects within 

the experimental zone~ 

MEAS UREMENT OF MANPOWER 

There are problems inherent in attempting to define and measure 

the manpower variable. First, the difficulty in defining the eX

perimental map,ipulation is, that it can be defined in more than one 

, lJay. For example, it might be def ined as an increase in prevent ive 

patrol activit ies, or more broadly, as an increase in conspicuous 

police presence. Second, although it would be of interest to 

examine the effects of the experirrental manipulation under either 

definition, there is still the problem of measuring these variables. 

Determination of the experimental influence upon the level of crime 

is most meaningful when comparisons can be made between normal and 

test levels of the experimental variable. In other words, an evalu

ative s,tudy should be able to measure the relative increase in pre

vent-tve patrol activ-lties or conspicuous police presence associated 

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

no easy ma.tter.. The proble~ involves assigning a relative measU.re 
. . 

to each type of' resource and the lack of necessary data for making 

such an as.s ignment. 
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If the exper imenta I var ia ble is def ined as the leve 1 of con-

spicuous police presence, the entire mix of visible police resources 

must be cbnsidered. This would include patrol cars (one .and two-man),' 

footmen, and scooters. Determining a relative measure of ~isible 

police presence would require an estimate based upon the mix of re-

sources. The est imate 'tvould hav,e to account for such things as 

man-hours (or man-days) expended and perhaps 'some relative weighting 

of visibility depending upon the type of resource. For example, one 

hour of scooter activity might have a higher visibility index than 

one hour of foot patrol. 

If the experimental variable is defined as the level of pre-

veritive patrol activity, a similar type of measure would have to be 

developed. Again the measure would have to account for the type 

of resource, the duration of service, an~ the assigned activity. 

As discussed earlier, some resources are assigned solely to preven-

tive activities; others are not. 

Another,measurement problem is the intangible aspect of the 

quality of an officer. Quality is an important characteristi,c which 

influences the effectiveness of police presence. Merely increasing 

the number of police officers in an area is no guarantee of reduced 

crime. The way in which officers pe~form their duties is a signi-

ficant factor. In addition, the relationship between the police and 

community can influence the effectiveness of manpower allocations. 
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factory measurement technique has been identified, there is the 

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

ventive patrol activity is the chosen variable, this type of data 

is not ad~quate. 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 

resources. 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 daily assignment sheets and is pr'e-

sented for both the involved district and the Tactical Branch. In 

addition, resources are designated as being either response oriented 

(scout cars) or prevention oriented. Naturally, all Tactical 

Branch resources are of the latter category. 

MEASURE~mNT OF DETERRENT EFFECT 

Various critera may be used to judge the effectiveness of 

crime-control programs. The primary criterion used in this study 

was the impact upon Index offenses. As ind icated earl ier, Index 

offenses are often used as a pro.xy measure for the crime trend. 

is believed that measurement of the incidente in Index offenses 

reflects the general trend in the more serious types of crime 

against property and persons. 
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To determine the impact upon crime levels, expected levels of 

Index offenses were computed for each reporting area involved in the 

experiment. The expected leveis were computed usitlg the cri:ne-

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 saturat ion, 

_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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Analysis of the effectiveness of a crime~control program is 

more meaningful if one can determine the impact upon particular 

type~. of crime. For example, it would be more meaningful for police 

departments to knoH that certain types of manpower allocations have 

a definite impact upon sc\me types of crime, and little or no effect 

upon otqer types. An analysis of the impact upon a group of offense 

categories might conceal the actual interrelationships which exist 

between crime-control efforts and criminal behavior. Thu~, in 

addition to examining the general impact upon crime through an 

analysis of Index offenses, select~d Index crimes were studied to 

determine their response to the increases in manpower. The analysis 

consisted of estimating expected levels of each crime twe for the 

entire experi~ental zone, and comparing these levels with actual 

levels. Deviations were computed and s'~gnif:i.ca.nt, differences were 

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

lished around the point estimate. 
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DISPLACEMENT EFFECTS 

Examination for Spatial Displacement Effects 

In order to inves'lJigate the likelihood of displacement effects, 

Index offense levels were studied for the first layer of reporting 

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

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 ilTould m t 

detect it. The analysis in this ,portion of the study was Similar to 

that used for reporting areas within the experimental zone. As

su~ing 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 other hand, 

a significant decrease might be viewed as evidence of ~ pervasive 

deterrent inflUence extending beyond the geographical boundaries of 

• the crime-control program. 

Expected levels of Index offenses were computed for each 

peripheral reporting area and confidence 'intervals were established 

around the estimate. These were compared with actual levels to 

determine if any significant difference existed. In addition, 

expected levels of selected Index crimes were computed for the 

per.ipheral zone, as a whole, in oI?der 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. - 4:00 p.m. and ,4:00 p.m. - 12:00 a.m.), 

temporal displacement could have occurred. This belief fol.lows from 

the contention that potential offenders might delay committing a 

crime until the additional manpo't-Ter are removed. Thus it was sus

pected that the low manpower period (12 :00 a.m. 8:00 a.m.) might 

have evidenced increases in crime. In order 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 displacei.'uent, crimes vlere 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 toe percentage -of crime 

occurring during the normal manpower period had changed signifi

cantly from the expected percentage (based upon the previous two 

years). A chi-square test of independence of classification, using 

Yate's correction for continuity, was conducted with the data, as 

presented belmv. The first and s.econd rows represent 

12 : 00 a. m., - 8 : 00 a. m . nll + 1112 n13 

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

where: nij = the number of offenses occurring during 
the ith time period and jth year for 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 contained in column one 

represents the experiences during the same month in the previous two 

years. Column two presents the experiences during the experimental 

period. The chi-square test was conducted for the test zone as a 

whole, and for each ind ividual report ing aI'ea belonging to th;a' 

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 necessarily 

indicate a time displacement. For example, the data presented below 

indicated a situation in which the num)er of offenses is fifteen 

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

12:00 a.m. -- 8:00 a.m. 

8:00 a.m. - 12:00 a.m. 

Expected 

10 

20 

Actual 

10 

is no diffarence between the expected and actual levels during the 

normal manpower- perio~, the percentage of total crime occurring 

during that period has risen significantly (.33-.67). And, it 

would be a misin~erpretation of the results to conclude that a time 

displacement had o')curred 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 0';:' 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 that the net increase has 

been dis~ibuted between the two periods as expected. If the a,rea 

has incurred a signficant decrease in crime, the conclusions would be 

that the net decrease has been spread, according to previous ex-
" 

perience,. between the two time periods. This latter conc'lusion can 

be interpre~ed as perhaps ind ica t ing a pervas i ve deterrent influence. 

assoc ia ted with ~he added rna npower, into the norma 1 manpower per iod. 
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In summary, significance in the chi-squa~A tesr. 
.1. - 'v requix'ss fUl~ther 

examination of such factors as the directl'on of th e change and the 

net change in the level of crime for the month, prior to forming any 
conclusions about temporal displacement. 0 h n ,t e' other hand, if 

there Is not a significant dl'fference l',n th e chi-square test, one 

may conclude that offenses were distributed as expected. 

EXAMINATION FOR LEAD-LAG EFFECTS 

As another evaluative th measure, e trend in Index offenses 

was examined by, a seven-day moving average, The seven-day average 

was chosen to dampen the sporadic fluctuations which typi~ally occur 

in daily offens~ data. Th e seven-day average also smooths the 

fluctuations which are common by day of the week. C rime on weekends 

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

a plot of the moving average would reflect the trend in crime before, 

during, and after the experimental perl·od. I n addition, such a 

plot may aid in identifying any lead time period bett-Ieen initiation 

of the program and response in the level of crime. Also, it was 

hoped that ~, or residual, effects of the experiment, if they 

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

RESULTS OF THE MANPOWER EXPERIMENT 

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

. t The format of the chapter is such that results power e~per~men s. 

are presented for each month in their entirety before discussing 

those for the next experimental period. Due to the fact that various 

types of analyses were conducted for each,period, the author be-

l ieves tha t conso lida t ion a nd pres enta t ion of a 11 res ul ts for one 

period at'a time will 'enhance the reader'S understanding of the 

integrated effects. 

Each monthly evaluation includes the changes in manpower 

levels, the impact upon aggregate Index offense levels, and the 

impact upon specific types of Index gffenses. In addition resulta 

are presented which test for the existence of spatial displacement 

effects and temporal displacement effects. Fiqally~ a plot of a 

of Index offense le~~ls is presented in an seven-day moving average 

effort to identify trend effects. 

A UG US T EXPERIMENT 

The! first manpower experiment was conducted in the Fifth 

District and involved eight reporting areas . 

. . 
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Manpower Changes 

Fifth District allocations and Tactical Branch ~eployments 

are noted be low for the month of Augus t . Note tha t the da ta is' 

presented in terms of' unit-tours and man-tours. A untt-tour would 

be any patrol unit aSSigned for an eight hour tour of duty, regard-

less of the number of men assigned to 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. In 

terms of general increase in visibility within the district, the 

38.35 unit-tours per day added by the Tactical Branch represents ap

proximately 7~% 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 64.4 

daily 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 r~)pre

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, 'che 64.4 represents a 232% increase 

over the district average of 27.8. 
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°2-Man 
Scout Cars 

I-Man 
Scout Cars 

2-Man 
Patrol 

I-Man 
Patrol 

Foot 
..Q-' 

i:~' Patrols 

Scooter 
Patrols 

Cars 

Cars 

-- -~ - - - - ------~ 

TABLE 6-1 

o 
AUGUST MANPOWER DEPLOYMENTS (TOURS) D 

District Allocations 

Unit
Tours 

521 

268 

793 

69 

1652 

Daily Average 
Avg!. Man-Tours 

16.8 33.6 

8.6 8.6 

25.6 25~6 

2.2 2.2 

53.2 70.0 

.. 
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Tactical Branch Allocations 

Unit
Tours 

Daily 
Avg. 

807.5 26.05 

381.0 12.3 

-----

-----

1188.5 38.35 

Average 
Man-Tours 

52.1 

12.3 

------

------

64.4 

D 'IL, 

0 

o! 

o 
o 
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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-

o 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 being greater than 

expected levels. I~ one of the three instances, the difference was 

significant. Figure 6-1 shows the relative locations of the test 

reporting areas and summar izes thes e resoul ts . Areas reflect lng 

increases in crime are shaded. 
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TABLE 6-2 

A COMPARISON .BETWEEN ACTUAL AND EXPECTED LEVELS 
OF TOTAL llfDEX OFFENSES - AUGUST TEST ZONE 
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Impact Upon Specific J;ndex Off~nses - Table '6-3 presents a 

comparison between actual 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 

Robbery 

Burglary 

Aggravated Assault 

Auto Theft 

Actual Level 

109.0 

116.0 

31.0 

66.0 

ExEected Level 

106.0 

105.-8 

35.0 

81.5 

Deviation 

3.0 

10.2 

- 4.0 

-15.5 

Actual levels of these offenses, when compared with expected 
. 

levels, were lower for aggravated assault and auto theft, but 

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

~erence statistically significant at 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 zone. Expected levels 

of crime were estimated using the same procedures as used with the' 

test areas. Tabie 6-4 presel~ts the results. 
" 
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TABLE 6-4 

A COMPARISON BE'fiTEEN ACTUAL AND EXPECTED LEVELS OF 
OF INDEX OFFENSES FOR AUGUST: PERIPHERAL 

REPORTING AREAS 

ReEorting Area Actual Level EX,Eected Level Deviation 

510 11.0 23.8 -12. Sol:-

511 19.0 25.4 6·4 
512 26.0 22.7 3.3 

513 11.0 19.9 . - 8. 9~~ 

711 18.0 14.4 '3.6 

712 24·0 19.7 4.3 

713 24·0 30.1 - 6.1 

714 35.0 34.3 .7 

716 18.0 13.2 4. 8~l-

721 20.0 17.8 2.2 

727 20.0 27.9 7.9 

728 13.0 18.2 - 5.2 

736 O~O 0.0 0.0 

ol"S ignificantly different at the .05 leve 1 
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In six of the thirteen peripheral areas, act~al l~vels nf 

Index offenses were lower than expected 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 o~ peri

pheral.areas (721, 716, 711, 714, and 712), point estimates indi-

€ cated an increase 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) 

c·.· .. 
. ~ I 

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

in crime. It; can only be suggested tha t 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 iwas the only one realizing a significant decrease. It is 

interesting to note that these four areas, along with test areaS 

722 and 726, form a contiguous area recording decreas.es in crime. 

The results might infer an extension of -the deterrent effect beyond 

the borders of the test area. 
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In order to examine for movement of part.icular types of cr ime, 

expected levels of specific Index offenses were computed for the 

composite area made up of the f~rst 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 qFFENSES FOR TOTAL 

PERIPHERAL ZONE - AUGUST 

Offense Ac'tua 1 Leve 1 ~xpected Level Deviation 

Robbel'y 61.0 

Burglary '. 

Aggravated Assault 

Auto Theft 

~:-Significant at .05 level 

75.5 

90·4 

22.0 

102.0 

-15 .5::~· 

3.6 

5.0 

-53. o·:~ 

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

pheral 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 decI'eases were most notable in the previously mentioned 

group of four reporting areas which recorded decreases in reported. 

Index offenses. 
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Examination f~r Temporal Displacement 

A chi-square test for changes in the time distribution of of

~enses 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 s ignif icant 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 between the two time periods 

in an unexpected manner. Similarly the significant i.ncrease in 

crime in reporting area 724 can be a,ssumed to have been distributed 

between the two time periods in a manner not significantly different 

from historic&l d!stributioDs. 

Crime Trend 

Figure 6-3 present~ a graph of the seven-day m.oving aVE1rage for 

Index offenses for the entire test zone. As can be seen, there was 

no s ignif icant, downward trend in Index offenses. Compared 'Hi th July, 

there appeared to be very slight declining trend during the first 

eleven days. This was followed by an upward movement during the 

mIddle of the month and a leveling off during the end of the month. 

Although there were sporadic fluctuations in the average, the overall 

trend appeared fairly stable, offering no particular signs of a 

deterrent effect during the period of inbreased manpower. 
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Figure 6-3 

7-DAY MOVING AVERAGE: AVERAGE TEST ZONE 
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SEPTEMBER EXPERlf.'IENT 

The second manpower experim,ent occurred in the First District 

and involved twelve reporting areas. 

Manpower Changes 

First District and Tactical Branch deployments are presented 

in Table 6-6. In terms of general increase in visibility within the 

district, the 38.1 unit-tours per day added by the Tactical Branch 

represents an increase of 130% over the district's 29.31 unit-tours 

per day. In terms of man-tours, the 64.7 daily averag~ represents 

an increase of approximately 137% over the district average of 46.69. 

Looking at the primary preventive patrol resources, the 38.1 unit

tours per day by the Tactical Branch represents an increase of 

almost 350% i.n units assigned to preventive patrol activities. The 

level for the district was 10.92 unit-tours per day. Or expressing 

the level of preventive patrol activity in terms of man.-tours, the 

64.7 represents an increase of almost 400% over the district daily 

average of 16.24. 
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2-Man 
Scout Cars 

I-Man 
Scout Cars 

2-Man 
Patrol Cars 

I-Man 
Patrol Cars 

I-Man 
Foot Patrols 

2-Man 
Foot Patrols 

Scooter 
Patrols 

, 

TABLE 6-6 

SEBTEMBER MANPOWER DEPLOYMENTS (TOURS) 

District Allocations Tactical Branch Alloca t ions --
Unit- Da ily . Average Unit- Daily Average Tours Avg. Man-Tours Tours Avg. Man-Tours 

362 12.06 24.12 ----- ----- -----

190 6.33 6.33 ----- --- _.- -----

61 2.06 4.12 800 26.6 53.2 

----- ----- 345 11.5 11.5 

85 2.83 2.83 ----- ----- -----

98 3.26 6.52 os.. ____ ----- -----

83 2.77 2.77 ----- ----- -----

879 29.]1 46.69 1145 38.1 64·7 I 
~ ~ 
Ii 
~ 
~ 
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Effects Within the Test Zone 

Impact Upon Aggregate Index Offenses - Actual and expected 

levels of Index offenses, as well as deviations 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 425 ~ being significantly greater. In 

viewing Figure 6-4 tqe decreases seemed to be recorded around the 

border of the test zone. The increases, with the exception of 

area505, occurred in a pocket of contiguous areas (425, 426, and 

729) . 

Whereas the ,August test did not offer evidence of a general 

decrease in crime, the September effort seems to reflect evidence 

of a more widespread decrease in Index Offense levels. 

131 

1'( 
! 

I 
:~ 

() 
® 

o 
o 

TABLE 6-7 

A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVELS OF 
TOTAL INDEX OFFENSES - SEPTEMBER TEST ZONE 

ReEorting Area Actual Level E:q~ected Level 

424 17.0 26.S 

425 36.0 17.1 

426 23.0 lS.S 

427 17.0 39.0 

429 S.O 16.0 

505 44·0 43.S 

506 14·0 16.6 

719 26.0 39.1 

720 23·0 35.0 

729 19.0 15.5 

731 13.0 l6.S 

734 15.0 20.3 

Deviat ion 

- 9. S~:-

lS.9-1:-

4.2 

-22.0-1:-

8 .• o~~ 

.2 

- 2.6 

-13.1-1:-

-12.0'::-

3.5 

- 3.S . 

5.3 

-1:-Actual and expected levels. significantly different at the 
.05 level of significance. 
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Impact Upon Spec if ic Index Offenses - Table 6-8 ind tcates the 

results of the test concerning the impact upon four selected Index. 

offenses. In all categories except aggravated assault, the actual 

TABLE 6-8 

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

SEPTEMBER TEST ZONE 

Offense Actual Level Expected Level 

114.0 

105.9 

22·4 

32.5 

Robbery 

Burglary 

Aggravated Assault 

Auto Theft 

101.0 

~~ignificantly different at the .05 level 

Deviation 

-13.0 
. Jt. 

-28.9" 

l2.6oll-

- 2.5 

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

down Significantly. Aggravated assaultJ .on the other hand, regis-

tered a significant increase. 

Examination for Spatial DisplaceMent Effects 

The seventeen reporting areas bounding the test zone were 

examined to determine whethsI' 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 fo~r 

reporting areas, actual crime was less than expected levels. Of 

the thirteen areas which recorded decreases, .ten- were found to 

be Significantly lower than expected. 
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TABLE 6-9 

A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVELS OF 
INDEX OFPENSES FOR SEBTEMBER: PERIPHERAL 

REPORTING AREAS 

Reporting Area Actual Level Expected Level Deviation 

416 17.0 14.9 2.1 

417 lS.O 25.7 - 7.7 

423 41.0 53.7 _12.7oll-

428 25.0 42.0 -17.0oll-

504 31.0 41.S -10. Sol:-

507 10.0 7.6 2·4 

50S 3.0 6.7 - 3. tl-

509 S.O 10.S 2. 8i~ 

521 31.0 31.3 .3 

522 20.0 26.3 - 6. 3oll-

523 29.0 47.S _lS.8oll-

532 24·0 21.5 2.5 

630 32.0 46.9 -14.9oll-

717 31.0 2S.5 2.5 

7IB 13·0 21.7 8. 7~r-

721 1·0.0 lS.S 8 5 8~~ 

730 9.0 li.3 2.3 

~~S ignificantly different at the .05 level 
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Table 6-10 indicates the impact upon fou~ Index offenses 

within the composite area made up of the first layer of peripheral 

reporting are~s. In all four cri~e categories, actual levels of 

TABLE 6-10 

A COMPARISON BET1'lEEN ACTUAL AND EXPECTED LEVELS OFt 
SPECIFIC INDEX OFFENSES FOR TOTAL 

'PERIPHERAL ZONE - SEPTEMBER 

Offense, Actual Level Expected LeiJ:'e 1 Deviat ion ---
Robbery 112.0 162.6 -50.6-l:-

Burglary 1,11. 0 135.0 -24.0 

Aggravated Assault 27.0 29~7 2·7 

Auto Theft 62.0 71.8 9.8 

-l:-Significant at .05 level 

incidence were lower than expected. The actual level of robbery 

was found to be significantly different 't'han the expected leveL 

The deviation between the actual and expected level of burglary was 

large (-24.0), but it was not judged significant due to a large 

standard error term associated with the estimate. 

The evidence presented in these results seems to deny the 

existence of displacement effects in the first layer of bordering 

reporting areas. Contrary to a displacement phenomepon occurring in 

t,his set of areas, the results tend to imply a pel"'vas ive influence 

of the crime-control program beyond the boundaries of its application. 
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Examination for Temporal Displacement 

In testing for significant changes in the percentage of crimes 

occurring in the high and normal manpower periods, no significant 

cha'nges were found for the test zone as a whole or for any of the 

included reporting areas. Thus, the same types of conclusions can 

be suggested regarding reporting areas 424, 425, 427, 429, 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 Index offenses during the first 20 days of September. Al-

though there is evidence 'that crime levels did not respond immediately 

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

seemed to begin around the fifth day of the month. For the r,e

mainder of the month, beyond the first 20 days, the trend reversed, 

climbing upward toward previous levels. It should be pbserved that 

the average never quits attained the level that had existed prier to 

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 lag 

effect created by the manpovler experiment. 

NOVEMBER EXPERIMENT 

The final manpower experiment selected for study occurred in 

the Third District during November of 1970. 
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7-DAY MOVING AVERAGE: SEPTEMBER TEST ZONE 
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~o~ver Changes 

Table 6-11 presents manpower deployments for the Third Dis

trict and Tactical Branch for the month of November. As a measure 

of 

63 

Or 

the general increase in visibility, the 34.26 represents about a 

percent increase over the district's 54.39 unit-tours per day. 

in terms of man-tours, the 59.36 represents almost a 71 percent 

increase over the district average of 83.91. With reference to 

preventive patrol resources, the 34.26 unit-tours for the Tactical 

Branch represents an increase of almost 145 percent above the dis

trict average of 23.81 unit-tours per day; or, the 59.36 man-tours 

per day :eapresents an increase of almost 210 percent above the 

d istr ict average of 28.33 man-tours. 

.. 

I' 
j-

", 

.0 , 

.~ 

{ 
.1 

j 
'~ 
)1 
.' 

() 

(') 

0 

C' .' 

2-Man 
Scout Cars 

I-Man 
Scout Cars 

2-Man 
Patrol 

I-Man 
Patrol 

Foot 
Patro Is 

Cars 

Cars 

Scooter and 
Motorcycle 
Patrols 

TABLE 6-11 

.NOVEMBER MANPOVlER DEPLOYMENTS (TOURS) 

District Allocations 

Unit- Daily Average 
Tours Avg. Man-Tours 

775.5 

173. 

140. 

76. 

210.5 

314·0 

1689.0 

25.0 

5.58 

4.52 

2.50 

6.78 

10.01 

54.39 

50.0 

5.58 

9.04 

2.50 

6.78 

10.01 

83.91 
I 
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Tactical Branch Allocations 

Unit- Daily 
To urs A'iTg . 

779.5 25.1 

266. 8.58 

18. 

1063.5 34.26 

Average 
Man-Tours 

50.2 

8.58 

.58 
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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 

seventeen reporting areas, actual levels of Index offenses were 

less than expected levels. In four of the eleven areas, the dif

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 1-/.18 and 420. The standard error terms 

for these 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, 428, and 503. Reporting 

area 414 reflected a fairly large deviation, but as with areas 418 

and 420, the standard error term was too large to conclude a 

significant difference. 

Increases in crime. during the first ha:J-f of the month resulted 

in the addition of three reporting areas to the original group of 

test areas. The three reporting areas, 337, 413, and 414, bordered 

the original test area. The relative ineffectiveness of the man-

pO}Jer experiment- in areas 337 and. 414 might be expla ined in large 

part by the increases in Index offenses which occurred during the 

first sixteen days of the month, pr ior to the inc Ius ion of the 

areas in the experiment. The increases in these areas during the 

first sixteen days also might be indicative of possible displace

ment efrec ts from the tes t zone. 
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TABLE 6-12 

A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVELS OF 
TOTAL INDEX OFFENSES NOv~MBER TEST ZONE 

Reporting Area Actual Level Expected Level Deviat ion 

337 56.0 40.8 15.2-!i-

340 48.0 43.7 4.3 

341 16.0 19.0 - 3.0 

344 21.0 22.0 . - 1.0 

345 ' 31.0 46,,9 -15.9{i-

413 40.0 44·8 4·8 

414 43.0 33.5 9.5 

417 22.0 37.2 -15.2-!l-

418 28.0 40.2 -12.2 

419 20.0 21.5 - 1.5 

420 20.0 3'2.1 -12.1 

421 30.0 54.8 -24.S-!i-

422 49.0 53.0 4·0 

423 33·0 38.9 - 5.9 

428 51.0 35.9 ;1.5.1-!;o 

503 31.0 21.8 9.2.z:-

504 24·0 38.3 -14.3-!;' 

-!~otual and expected levels significantly different at the 
.05 level of significance. 
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Although the proportion of reporting areas recording signifi

cant decreases was not as high as that which oc~urred 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 Index of-

fenses. Normal levels of aggravated assault were considered too low 

to make meaningfu,l predictions. As can be seen, actual levels of 

TABLE 6-13 

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

NOV~MBER TEST ZONE 

Ot'fense Actual Level EXE6cted Level Deviation 

Robbery 177.0 211.7 -34. flo 

Burglary 191.0 235.1 -44.1 

Allto Theft 56.0 77.3 -21.3 

~loSignificant·ly 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 stat is

tic~lly significant decrease could be identified only in the case 

of robbery. 
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Examination for Spatial Displacement Effects 

Table 6-14 contains the results of the experiment for the l&yer 

of twenty peripheral reporting areas. In fourteen of the ,twenty-three 

reporting areas, actual levels were less than expected levels of 

crime. In six of these fourteen areas, the differences were sig-

nificant. Of the nine reporting area~ tn which actual levels ex-

ceeded expected levels, two areas reflected significant increases. 

It was observed that the expected level for reporting area 410 was 

high. Although the expected level does not seem out of line when 

compared with previous years, the level of crime apparently dropped 

considerably in August of 1970, and did not return to previous levels 

in the following months. Thus, it seems as if some crime influ

encing variable had operated upon area 410 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 ex~eri-

ment ent ire ly fO,r the success. 

A general overview of the peripheral area results would, as 

with September, tend to support the contention that. the deterrent 
I 

effect of the manpower experiment extends beyond the immediate 

boundaries of patrol. There is the' isolated possibility of dis

placement, as indicated by reporting areas 411 and 526. But little 

certainty can be ~tt~ched 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, either adjacenf to or nearby, which has recorded a signi-

'f~cant decrease in crime. 
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TABLE 6-14 

A COMPARISON BETWEEN ACTUAL AND EXPECTED LEVELS OF 
·INDEX OFFENSES FOR NOVEMBER: 

PERIPHERAL REPORTING AREAS 

Reporting Area Actual Level Expected Level Deviation 

237 5.0 8.1 - 3.1 

239 2.0 3.6 1.6 

336 41.0 66.2 -25 .2~:- . 

338 33.0 23.5 9.5 

339 25.0 19.5 5.5 

342 0.0 .9 .9 

343 3.0 1.5 1.5 

410 6.0 14.7 8 .. . T' 

411 34.0 17.8 16. 2~:-

412 66.0 74·9 8.9-l:-

415 4·0 7.0 - 3.0 

416 12.0 13.5 1.5 

424 22.0 19.7 .3 

425 12.0 25.9 -13. 9~:-

427 33.0 37.4 - 4-·4 

501 11.0 22.3 -11. 3~~' 

502 33.0 28.8 5.2 

505 44.0 45 .~ 1.8 

506 20.0 19.7 .3 

523 44·0 44,·8 .8 
" 

5211 1.0 3.4 
,I 
;/ } .. 

~.' 2. ~' 

525 21.0 24.5 - 3.5 

526 . 48.0 30.5 '17.9:-
., 

~l-Signif icantly different at the .05 level 
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Table 6-~5 indicates the impac~ upon four selected Index 

offenses for the entire peripheral zone. All four. offenses re

flected declines. Auto theft was the only offense vlhich incurred 

a significant decline from the expected level. 

TABLE 6-15 

COMPARISON BE~~EN ACTUAL AND EXPECTED LEVELS OF 
SPECIFIC INDEX OFFENSES FOR TOTAL 

_ PERIPHERAL ZONE: NOVEMBER 

Offense Actual Level Expected Level 

Burglary 191.0 . 198.6 

Robbery 177·0 197.3 

Auto Theft 56.0 87.7 

Aggravated Assault 69.0 -74·9 

~:-Significant1y different at the .0.5 level 
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E • t' ... T ·xamlne Lon Lor emparal Displacement 

In testing for significant changes in the percentages.of 

crime occurring during the high and normal manpOvler periods, only one 

reporting area (503) was found to have incurred a significant change. 

This area, which was identified earlier as having registered a sig

nificant increase in Index offenses during the experiment, had only 

one offense occur during the nor~al manpower period; thirty offenses 

occurr'ed during the heavy manpower per iod ,. The fact that a larger 

percentage of monthly offenses occurred during the hesv7 manpower 

period might be attribnted to a temporal displacement from the 

12:00 a.m. - 8~00 a.m. period, the net increase in crime for th~ 

month occurring primarily during the 8:00 a.m. - 12:00 a.m. period, 

or some combination of the two. In either case, it is contrary to 

the expected outcome res'ult ing from a crime prevent ion program. 
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Crime Trend 

Figure 6-9 presents a graph of the seven-day moving ayerage 

for Index offenses. Review of this plot indicates a definite down

ward tre.nd during the first ten days of the month~ Aetually, it 

appears that the downward trend did not commence until the fourth day 

of November. This might provide evidence of a lead time period 

before cr ime levels l"Bsponded in a dOl·mward manner. Beyond the 

th irteenth day of the month a pronounced upsHing occurs, eventua lly 

leveling off around the twenty-first day of the month. At the end 

of the month thepe is no apparent deterrent trend in operation. 

Thus, there would be no evidence to confirm the th~cry of a lag 

effect. But, it is interesting to observe the r&ther dramatic 

do~nswing in the average during the first week following the experi-

ment. 
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CHAPTER VII 

SUMMARY AND CONCLUSIONS 

The objectives in this research study, as stated in Chapter 

I, are the following: 

L To develop anq validate a crime-modeling technique 

which will be useful in 'estimating expected crime levels in evalu

ative stud ies. 

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 t,rad i-' 

tiona 1 mod,als. 

3· To apply the cri~e-modeling technique in an evaluative 

study of the impact of intensive police patrol activities. 

4. To determine the impact of intens ive police patrol ac

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

5. To examine for the generation of displacement effects 

(spatial 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 and to discuss considerations asso-

ciated with the development of such models. 
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This chapter sllmmarizes separately, the development and 

performance of the' crime-cor;'elated area model 'and the experiences 

associated with the manpower experiment. Limitations of both are 

identified, and resulting conclusions are discussed. The reader is 

referred to Appendix B for a discusSion of some considerations in 

,developing a model to' predict the spatial displacE)ment of crime. 

This appendix also presents two hypothetical predictive models. 

THE CRIME-ESTIMATION TECHNIQUE 

This study has resulted in the development of a model which 

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

, eerned with evaluating the effectiveness of a crime-control program. 

The Development of the Model 

The crime-correlated area model is based upon the assumption 

that there exists a number of crime-related infl~~nces which operate 

upon- a city as a whole. Due to the 6peration of these influences, 

it is believed that the levels of crime in various areas of a city 

might fluctuate in a similar manner. Thus, it was argued that the 

levels of crime between two areas might be highly correlated with 

one another. If the degree of association is high enough and the 

st~ndard error of the estimate is within acceptable limits, it was 

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

as a function of the level within another area. 
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In order to test for the existence of crime-correlateJ 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 functional form, an exhaustive set of regressionS 

was performed in which monthly Index crim~s 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 considerable dista~ce, (2) 

disstmilar Hith regard to average level of crime, and (3) dissimilar 

with regard to socioeconomic and demographic .characteristics. 

Multiple Predictor Areas - Although the results supported the 

hypothesis concerning the existence of crime-correlated areas, the 

degree of correlation l-laS not believed to be sufficien~ly high enough 

for prediction purposes. It 'tvas 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 achieved if it is based upon the ex-

periences of several other reporting gress. Stepwise, linear mUl-

tiple regl'ession was employed to develop crime estimation models for 

a set of control area.s. lndeed, the degree of cor-relation was im

proved'~ and the standard err'or term associated with the crime es

timates w~s judged to be small enough for purposes of evaluative 

studies. 
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A problem did ~rise, though, in the process of validating the 

m.ultiple predictor area technique. In some instances, models Here 

developed Hhich contained a large number of predictor variables 

(independent variables). These models were characterized by very 

high multiple coefficients of correlation, very low standard error 

terms, but poor predictive performance. It was concluded that the 

process of fitting the regression equations had, in certain cases, 

resulted in the phenomenon of overfitting. An excellent fit to the 

sample data points was achieved, but the addition of more independent 

variables than necessary resulted in a contaminated model. Conse

quently, these models were not useful in extrapolation for pre-

diction purposes. 

Several decision rules Here examined which purported to re-

solve the overfitting problem. Comparison of these with several 

heuristics resulted in the selection of a decision rUle based upon 

the manipulation of thepartial-F criterion for entrance and re!noval 

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 relative per

formance of the crime-correlated area model, it:: ~~as compared with 

three of the more popular crime-estimation techniques. Monthly cri:-tle 

estimates were made by each of the fou~ 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 vlere judged to be the best models', from the standpo int of 

predictive accuracy. 
The crime-correlated area model outperformed 

the exponential smoo lng th
e model on the basis of lowest mean absolute 

deviation for the 240 crime estimates. But fUrther analYSis re

vealed that the two models were very close to one another in their 

performance. 
In tact, the exponential smoothing model was the bettel" 

predictor in seven of the twelve months studied. When results were 

compared on a repor lng J.. ; • t · a""'ea bas 1· s, the exponent ia 1 smooth tng mode 1 

performed best over the tvTelve-month period for ten of the twenty 

reporting areas; tbe crime-co~~elated area model pe~formed best for 

the remaining ten repor lng areas. t · A further comparison seemed to 

indicate that the crime-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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F.~the~ analYSis of the crime-correlated area mOdel revealed 

that the relative accuracy of predictions improves as the level of 

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

be expected, it was concluded that the relative uncertainty of crime 

level estimates decreases as the magnitude of the estimate increases. 

PerformElnce Under Changing Parameters .... The results derived 

from the comparative analysia implied that the relative performance 

of the crime-correlated area model is better when the magnitude of 
crime being estimated is large. 

In order to explore this further, 
area and time parameters VoTere var ied in the mode 1, and performa nce 

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

figurations in order to increase the general magnitude of crima 
be ing es t ima ted. 

In the first caSe the Size of an area was increased. Whereas 

in the earlier analYSis areas were defined as individual reporti~ 
areas, in this variation the area parameter Was redefined to repre-

sent clus ters of cont iguous report ing areas. Monthly est imates of 

Index offenses were made for each cluster OVer a six-month period. 

Estimates for any cluster >lere based upon the levels of Index of'feQ.Ses 

OCCU~ing in one or ~re of the other clusters. The results indicated 

that relative prediction error decreased as the actual level of crime 

in~eased. There was, however, cO~iderable variability in the re-

lative prediction error at certain levels of actual crime. 
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In the second change, the time parameter'was increased while 

holding the area par'ameter the same. Monthly data for reporting 

areas was transformed into quarterly data and qual-terly estimates were 

made for twenty selected reporting areas. As had been found with the 

increase in the area parameter, the degree of correlation was very 

high for the first variable to enter the model. Thus, the quarterly 

es t i.ma tes for the twenty report ing areas were bas ed only upon one 

independent variable. The same perfor~ance trends were observed, 

as had appeared with the twenty-three clusters. Although the rela

tive accuracy was quite variable in a nu~ber of cases, this was at

tributed largely, to the very small sample size (between 7 and 9 

quartera of data were used in developing the models). 

The final parameter change involved increasing both the area 

and time parameters simultaneously. Thus, quarterly estim.ates were 

made for the previously identified twenty-three clusters. Correla

tions were eveq higher than in the previo~s quarterl"" estimates, and 

mOdels were developed, again, with only one independent variable. 

Performance results were very similar to those in which only the 

time parameter had been increased. 
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Co nc Ius io ns 

The results of this analysis indicat~ that the multiple pre-

very Useful in making ex post facto estidiction concept may prove 

t O f'_ expected crime levels wi.thin an area. Thus, it can be ma es 

quite helpful in evaluating crime-control programs such as manpower 

studies, helicopter patro programs, 1 and high intensity street light-

ing programs. . 't curren.t form, does not make futurisThe model, in 1 s 

tic estimates 0 crime. v· f · T'Jhereas many other time dependent mode ling 

techniques allow for inclusion of information leading up to the 

a vi'rtue of the crime-correlated area concept experimental period, 

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, 

tb t r.h relative performance of the The data also indicates J ~a '" e 

model improves when the expected level of crime is large. Since 

most studies ar:.:: concerned Wi ig er 'th h' h crime are~s, the· model would 

seem to lend itself very well to such applic ations . 
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In comparison with other popular crime t· es 1m,at ton techniques, 
the model resulted in better per·f'ormance. B-1-' uU, Slnce the exponential 

smoothing model performed almost as well, one might argue for its 

selection on the basis of computational efficiency. This is indeed 

a major advantage of exponential smoothing. Ho.wever, it is believed 

that the crime-correlated area concept 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

l'1.lation, but also for attempts to identify and relate causal forces 

to the incidence of cr~me. Sin th t ~ ce e concep assumes that there are 

universal influences which operate upon a ciy in such a way as to 

influence general crime levels, it is conceivable that upon identi

fication of two areas which have similar rates of change in crime 

level, an examination of socioeconol1ic, demographic, and othel' cri»:e 

related factors within the two areas might lead to an explanation of 

the differential TrJhich exists between the two areas. This, in turn, 

could enhance the identification and improved understanding of the 

causal determinants of crime. 

.' 161 

(,') , 

,.. 

® 

I 

I 

" I 

o 
() 

Considerations for Future Research 

On the basis of a rather obvious and simplistic assu~ption, the 

crime-correlated area concept presents so~e 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 agatnst the additional effort ~aquired for the 

analys is. 

The problem of "overfittingll 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, ~ight be 

developed and tested. 

It might also prove worthwhile to examine, further, the im

plications of using functional forms other than a linear model. 

Th is vIas done on an explora tory bas is to a 1 tmi ted extent in th is 

study, but additional efforts might prove fruitful. 
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This application worked with reported Index offenses as the 

primary measure of crime. Models were developed for aggreg~ 

Iudex offenses, as well as for specific Index offense categories. 

Future efforts might apply this concept to other crime cllass tfications. 

In addition, an attempt might be made to identify clusters of cri~~ 

categor ies which have s imllar res ponse behavior to cr ime 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 hypothes ized a set of uni ver

s a,l or ma cro influences wh ich would he Ip ,to expla in a cons idera ble 

portion of the variation in the rate of change in crime be·tHeen two 

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

plained in large part by local differentials of socioeconomic and 

demographic characteristics between the two areas. An effort to 

i.dentify measures of these local influences and to incorporate them 

in the model could be quite beneficial. 

THE lV'lANPOWER EXPERIMENT 

Th.is stu.dy vJas concerned with three 0 ne -month per iods du!' in':.' 
o 

1970 in which the Special Operations Divis ion of the Washington 

Metropolitan Polics Department conducted high intenSity police patrol 

activities, within selected 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 activity. 
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Summary of Experiences and Conclusions 

The analyses of the three exper~mental auess were conducted in' 

or'der to evaluate the impact of the increase in 'manpower upon crime. 

De~errent Effect within the Experimental Areas Index offenses 

were used as a measure of the general level of crime for purposes of 

this study. In the Au.gust study, there was no e\(idence of a general 

decrease in aggregate 'Index offenses within the test area. Although 

point estimates of expected crime levels reflected decreases in five 

reporting areas, only two of the eight test areas registered statis

tically significant decreases. One reporting area showed a signi

ficant increase. An examination of the impact upon four selected 

Index offenses revealed no significant changes within the test area 

as a whole. 

164· 



C' 
&-" 

\0 

.1 
" 

In the September exper iment, ind ica t ions of a more gen0t'a 1 

impact were apparent. In eight of the twelve test reporting areas, 

point estim:9tes indicated a decline in crime; five of which were 

significantly lower than expected. Of the four areas in which point 

estimates indicated increases in crime, only one area showed a sig~ 

nificant increase. The examination of the i~pact upon four selected 

Index offenses revea led tha t ac,tua 1 leve ls were less than the po int 

estimates of expected levels in three of four instances; only one 

of the three categories reflected a significant decrease. On the 

other hand, the aggravated assault category showed a Significant 

increase during the test period. One possible explanatioq for the 

reversal in this category relates to reporting. Aggravated a~sault 

is a crime very often inv01ving persons who are not strangers. Dt),e 

to prior knowledge of the other party, and the fact that many ag

gravated assaults are of a minor nature, this category is perhaps 

under-reported more so than other categories of crime. The p~esence 

of additional police officers within an area is often believed to 

result in a greater likeiihood of reporting by citizens. It is 

possible that the increased reporting in this category was dispro

portionatel-y' gI'eater than in other categories. 
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In the November experim,ent, results suggested the, po>ss1.bility 

df a general deterrent effect. For the fourteen reporting areas 

involved in the test during the entire month, expected levels of 

crime wer'e greater than actual levels in ten instances. Four of 

these ten areas registered significant decreases. Of the four areas 

in which point estimates were less 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 month~. 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 cri~e categories 

within the overall test area. Conversations with officials from 

the Fifth District revealed their disappointment and belief that the 

experiment had the opposite effect of that intended. 

Evidence of a more general deterrent effect w'as found in the 

other tHO 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 fop specific crime categories. Observation of these 

two months, on a report ing area bas is, seems to ind ieate tha.t ,the 

September experiment was most successful with regard to general 

deterrent influence. 
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Examination of the manpower estimates reveals that the rela-

tive increases in police visibility and preventive patrol time were 

considerably higher for the September experiment than for the other 

two months. And, one might attribute the greater deterrent influence 

for this month primarily to the larger relative increases in manpower. 

Although the relative increases in manpower for August and 

November were very similar, the relative success during these two 

months Has quite different. Apparently similar changes in vis ibill ty 

levels (the experimental condition) have resulted in different re-

sponses in crime levels. The inference in this case is that other 

factors, as ide from the exper imenta 1 cond it ion, have influenced the 

response of crime within each area. And, as many people in the area 

of laH enforcement realize, the success of < mostjo·crime -coptro 1 programs 

is different, depending upon- the environment in which the program is 

conduc ted. 

An attempt to explain the variations in success for each month 

is a difficult task. Information is lacking concerning the identity 

of factors ~.Jhich influence crime. And, the·re is little understanding 

of ho.w these factors interrelate wl.th one another to influence crime. 

The 1970 Census data, presented in Appendix A, may offer some in

aights into the variations from the standpoint of targ;,et character

ratics. Nothing in thIs study allows for discussion of offender 

characteristics. 

It: should be kept- in mind that the objective is not trying to 

det:ermine why these areas are high crime areas. Rather, the interest 

is in trying to distinguish those characteristics which would make 

the crime-oontrol program more effective in one area than in another. 
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Casual observation of the Cens:'s da~a i d' t th ~ u n ~ca es e following 

relative differences between the three test areas. Combined with 

approximations of the square area for each test zone, the A~gust 

tEISt zone also had the lOvjest 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 families 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 population d~nsity, a significantly 

larger percentage of white inhabitants, an age distribution which 

is older than the other two areas, significantly smaller family 

sizes, and the lowest percentage of owner-occupied housing units, It 

can be seen that even within the two areas experiencing relative 

success, the characteristics of the population are different. 
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Perhaps the most significan't differenoe between the August test 

zone and 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 stl'eets, high density of dwellings and buildings~ and a 

ge'neral absence of open spaces. The area does not have many high 

rise buildings or apartments, as is so with the other two areas . 

And it may be that an environment characterized by narrow streets, 

back alleys; and a multitude of nooks and crannies between physical 

structures.restricts the visibility and preserves the anonymity of 

the potent ial offender. Even though the program increased po 1 ice . 
visibility and preventive patrol, it is likely that offenders were 

bet'ter able to adapt in this type of environment. 

In this type 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 conclusions concerning 

the relative success or lack of success in each test reporting area. 

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. An4, experiences with selected Index 

categories were examined for the entire peripheral zone. 
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Results "for the August experiment offered only a suggestion 

of displacement in o~e cluster of reporting areas. Otherwise, there 

was no evidence of a general displacement effect. In half ~f the 

reporting areas, actual crime levels were greater than expect8d 

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 significaptly less than expected . 

Results for the S0ptember experiment presented even less evi-

dence of displacement. Of the seventeen peripheral areas, thirteen 

areas recorded actual crime levels less than expected. Ten of these 

differences were significant. Observation of four Index offenses 

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

gory. The difference was significant for robbery. 
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In the November experiment, ti.~are 'Here s'uggestions of' isolated 

displacement effects .. In nine of the twenty-three peripheral areas
J 

actual levels were greater 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 decr~ases. 

As indicated in the results, other reasons than the experimental 

condition were offered to explain the significant decrease in re

porting area 410. 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 l..;ith the Nov,ember experiment, the indi-

cations are that displacement was indeed pos~ ible. This conclus ion 

is based upon the significant decreases apparent 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 to 

result in a pervasive deterrent effeqt which extended beyond the 

immediate boundaries of the 8-!Cperiment. On the other hand, isolated 

instances of displacement were likely for certain peripheral re-

porting areas. 
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As indicated ea;lier, there were certain areas within the test 

. t' 'n crl'me One might sug-zones which incurred signiflcan lncreases 1_ • 

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 s ig- ,

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

, . h . d a significant decrease in crime. boring reporting area wnlC lncurre 

This lends even greater credibility to the suggestion that these 

be explained, at least in part, by the Significant increases may 

displacement phenomeno~. 

The analysis by type of Index offense offered no evidence 

. of cr ime are more suscept ible +(~ the disthat particular categorles 

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

auto theft and robbery within the peripheral zones seemed to be 

affected, tn terms of a pervasive deterrent effect. es pec ia lly 

Examination for Temporal Displacement - Since the 

sity patrol effort was not in effect between 12:00 a.m. 

high inten

- 8: 00 a. m. , 

the time distribution of Index offerises 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 incurrEJd a significant change .. The change was in a 

direction opposit~ of that expected. Area 503, which incurred a 

s ignif icant increase dur Lng the period, showed a s ignif icantly 

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 temporal displacement of Index offenses 

to the normal manpower shift. For those areas which registered a 

significant decrease in crime, having no significant change in the 

time distributi.on of offenses might suggest 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 trind during the test p~riod. There were indications of a slight 

ddwnward response during'the first eleven days, followed by an up-

ward movement dur ing the middle of the month. But, no part iC.ular 

signs of a deterrent effect were apparent. 

During September, there was a definite downward trend during 

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

climbing toward but never attaining levels which existed prior to 

the initiation of the experiment. 

Dur ing November, there vIaS a downward movement in cr ime dur.ing 

the first thirteen days. This was followed by a rather dramatic 

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

levels higher than had existed prior to"the beginning of the expert

ment. This was fo 11014ed by a leve ling orf for the rema'tnder of the 

month. 
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the crime A,orend resulted in a few conclusions. An examination of I 

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

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

downturns in crime levels early in the experimental periods.. These 

downturns were not necessarily immediate, but due to the sporadic 

natu~e of the plot, it is difficult to determine precisely when 

they began. ThuS, it 'is a little difficult to determine what the 

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

in cr ime leve Is . 

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

crl',me trend reversed itself at some point in time and downturn, the 

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

those levels which existed prior to initiation' 
the trend moved above ' 

of the experiment. The conclusion suggested in this instance is 

that although 

in cl"'ime, the 

environment. 

resulted in a downturn the ~dditional police presence 

offender community learned to adapt to the changed 

This type of behavior has been suggested in high in-

If these programs are not ac-tensity street lighting programs. . 

sO'ne addl"tional active det.errent, such as additional companied by , 

t wl"tb.in the changed setting. 
the off,ender learns to opera e policemen, 

If 
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Another poss ible explanation fo,r this behavior could relate to 

the continuity and intensity, of the.experimental influence. 1'a

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 le~els of enthusiasm which perhaps 

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

h . t This, of course, could not be measured in poiht in t.e experlmen . 

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

studies. 

Lastly, there was little indication of a lag or residual de-

terrent effect upon terminat ion of the experimental period. The 

only evidence which might suggest such a possibility is reflected in 

'the September trend. 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 tre'nd did not increase upon 

cessation of the experiment. Rather, it maintained the level which 

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

attribute the maintenance in the level of crime 'trend solely to a 

r;esidual effect. 
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Limitations of the Study 

The fact that the study was conducted ~ post facto i~ re

sponsible for many of the problems experienced. Having to rely upon 

da ta sources, which were not adapted to the needs of the study, 

created a major problem. One of the most obvious examples of this 

relates to gathering data on manpower deployments. The modifica

tion of data gathering procedures can lead to ~uch improved control 

in measuring and de~cribing the experiment~l manipulation. 

Another limitation is related to the criteria for evaluation of 
-

the study. Tn this study, the manpower experi!nent 'tolas judged on the 

basis of the impact upon Index offenses. This proxy fo~ actual crime 

levels is subject to certain limitations. ~~r exa~ple, reported 

crime levels are used as a substitute for actual crime levels. The 

discrepancy between reported and actual levels of crime has been 'torell 

documented, but not satisfactorily resolved. l 

In this study, as with others, there 1s tbe possibility of 

errors in tbe reporting of crime by the police d,epartment. Resources 

did not allmV' for an audit of \vash'ington's crime reporting procedures. 

Apd, there is reason'to suspect that in many department the docu

mentation of offenses can result in errors such as misclassification 

of offen8es and the incorrect recording of the time and location of 

offenses. 

, ISee the Pres ident 's Commisi3 ion on Law Enf'"'rcement and Adm,in
istratton of Justice, The .,9hallenKe of Grime in a Free Society, 
1967, pp. 20-22. . 
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There is also the possibility that 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 identifying crime, 

reporting crime, and making arrests. There is also the possibility 

of citizen initiated bias. Being aware of greater police presence, 

citizens may.be more likely to report an .offense which they normally 

would not report. Concurrent victimization studies and surveys of 

community awareness of police presence may 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 

of these factors are unknown. For those factors which have been 

identified, the interrelationships \<lith crime are often not under-

stood. It is hoped that the documentation of this study and the 

characteristics of the experimental environment 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. 
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Su~gestions for Future Research 

The following are suggestions which may facilitate the conduct 

of future research· in th~ area of crime control. 

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

be willing to commit portions of their resources to a re

search posture for periods of time sufficient to generate 

mean.ingful results. 

(2) Efforts to improve upon police information systems 

should continue. Although the introduction of computer 
-

technology has resulted itl the redesign of such systems, 

efforts should continue to provide more meaningful informa

tion at the time and place it is needed most. 

(3) Police department personnel should attempt to develop 

an awareness of the types of informat ion which can be most 

meaningful in current and future research studies. Open 

communication between police department personnel and 

scientists csn allow for anticipation of the types of 

studies, and thus the types of data wh,ich may be most use

ful.. Such ant ic ipa t ion would even a llow for more mea ning

ful studies on an ex post facto basis. For example, 

selective gathering of d~ta during one experiment may pro

vide: inputs for secondary or periphe:ral experiments not of 

mast ,L"nmediate interest at the time of the experiment. 
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(l~) Police departments should continu.e to improve their 

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 accounting for an 

officer's activitIes. The challenge lies in improving ac

countability while at the sanIe time attempting to reduce 

the amount of paperwork which currently exists for both 

administrators and pa~roL officers. 

(6) Cities should examine their reporting systems in an 

effort to take ad:rantage of soc.ioeconomic and demographic 

data which is routinely gathered. For example, standard 

reporting area boundaries might be shifted in such a way as 

to cQincide with census area boundaries. In conducting ex-

periments in crime control, the availability of this type 

of data could help provide explanations to many of the 

questions which arise. And as mentioned eal'lier, this 

added description of the experimental environment will per-

haps hasten the overall understat'2ding Qf crime control pr'o-:

grams and the ir effect!.veness, or lecli:. {:;hereof'. 

(7) Finally, as individual eities conduct experiments in the 

are.a of crime control, results and derived knowledge should 

be shared with other cities. I' A forum for -ehe 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 is not precise in the sense that data 

was aggregated for' the set of census tracts whioh corresponded most 

closely to the boundaries of the test zone. 

11970 Census of Population and Housing: Census Tracts, 
Was h ington, D. C. - -1-'Id • --"iTa., Sta ndard Metro po li tan Sta tis t ica 1 Area, 
PHC(1)-226, U.S. Government Printing Office, 1972. 
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I. Population-All Persons 

II. % of Population, Negro 

III. Age Distribution-Males 

a . All Me 1es -To ta 1 

b. Nine or Under 

C. 10 - 11j. Yrs . 

d. 15-19 Yrs. 

e. 20-24 Yrs. 

\,,-, f. 25-44 Yrs. 
CD 
1-' 

g. Over 45 Yrs. 

·IV. P~rsons!Household 

V. % of Families with Female 
or Other than Husband Mg1e 
Head, With Children Under 
18 Yrs. Old 

VI. % of Persons 16-21 Yrs. Old, 
Not High School Graduate and 
Not Enrolled in School 

. . , 

------ ~~-- -----

, 

" 

August September November -.-
40,782 16,056 56,701 

96.93 98.25 69.32 

19,662 7,584 27,197 

3,810-19.38% 1,548-20.42% 3,305-12.15% ' 1 

2,44·4-12 .43% 96i-12.68% 1,488- 5.47% 
\ 
,~ 

2,110-10.74% 797-10.50% 1,692- 6.22% 

1,432·· 7.28% 456- 6.02% 2,975-10.93% , 
I 

,\ 

4.,463-22.70% 1,487-19.60% 8,883-32.66% 

5,403-27.47% 2,335-30.78% 8,854.- 32.57% 

3.61 3·41 2.03 

34.94 50.71 42.10 

25.25 35.73. 24.40 
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August September November 

VII. Years of School Completed (Persons 25 Yrs. or Older) 

a. o Yrs. 376 248 599 

b. Elementary, 1-4 Yrs. 1,707 855 1,913 

c . Elemental"Y, 5-7 Yrs. 4,046 1,897 5,060 

d. Elementary, 8 Yrs. 2,297 945 3,149 

e . High School, 1-3 Yrs. 6,432 2,508 8,208 

f. High School, ~, Yrs. 4,702 1,368 8,145 

g. College, 1-3 Yrs. 1,054 222 3,834 

1-' h. College, 4 or rl£ore Yrs. 659 184 4,512 
0) r\) 

1. % High School Graduates 30.15 21.56 45.28 \ 
\ 

" VIII. % of Male C tv 11 ian. Labor , 

; \' Force Unemployed 4.82% 6.87% 5.53% 

IX . Mean Family Income $8,625 $6,074 $8,,809 " . , 
" . 

X. Familes with Income Below 
; \ Poverty Level 1,244 1,196 2,059 

XI. % of Familes with Income 
Below Poverty Level 14.40% 37.08% 19.35% 

XII. % of Housing Units Owner 
" \ Occupied 32.90% 12.08% 7.36% 
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APPENDIX B . 

MODELING DISPLACEMENT EFFECTS 

One of the original expectations in this research was to 

identify and confirm the existence of spatial displacement effects 

arising from the saturation program. Having done so, it was hoped 

that a model would be developed which vlOuld be useful in pred ict ing 

characteristics of displacement. This model 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 its 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 is followed by a discussion of considera-

tions rel;Ated to modeling the phenomenon •. A hypothetical model is 

presented which can be discuss'ed at present only in a theoretical 

sense. This is followed by some suggested modeling techniques 

which may be of interim benefit in exploratory res~arch within this 

area. 
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Some Implications of Displacement 

Chapter I discussed spatial displacement as a possible conse

quence of crime prevent ion progr'ams. This spillover effect was 

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

It was also suggested that certa in types of o~fenders 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 alternative target. Offenders in this category 

include the professional criminal, the drug addict, and other 

habitual offenders. 

It was also suggested that these types of offenders are 

likely to plan, or at least anticipate, an.offense. One might 

reason that in a planned offense, an offender selects his original 

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

~;:\C!=l t ion, po tent ia 1 payoff, r is k, cr ime opportunities, and fa>nil iar i ty 

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 Erobability of goal achievement. It might be 

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

assigned the highest probability of goal achieve~ent. 
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If you deflect the prospective offender from his primary tar-. 
get, it CQuld be argued that you will force him to an alternate 

site whi.ch was originally aSSigned a lower probability. In· a sense, 

you might be moving the potential offender down his ordered list 

of alternatives. Moving an offender to a secondary target might 

place him in an environment which is less familiar and characterized 

by greater risk. Thus, from the standpoint o! tactical strategies, 

deflection of offenders may increase the likelihood of apprehension. 

If one had greater understanding of the nature of the deflec

tion phenomenon, counter tactics might be developed which could 

prove very us eful to law enforcement agenc ies . Prevent i ve efforts 

might be instituted which anticipate alterna~ive target areas and 

plan supplemental prevention activities within 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 cOficerning the concept of 

spatial displacement of crime. Many people have intuitive feelings 

about its existence and its nature. But, few stUdies are known 

which have examined the concept. 
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The initial need is to test fo~ its exis~ence. Well-designed 

and controlled stUdies are needed which examine the effects of 

various crime-control programs. As with this study, crime levels 

need to be studied in areas surrounding the experimental area. 

Sufficient controls should be established to enable the researcher 

to identify ar..'y increases in crime which can be attributed to dis

placement effects. 

It is believed by many persons that crime-control programs 

influence different types of crime, deperiding upon the nature of 

the program. For example, a program of helicopter patrol 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 design standards on household and busi

ness locking devLces is not likely to have a Significant deterrent 

impact upon street robbery or auto theft. Consequently, when 

examin.ing for displacement effects, intuition would first suggest 

focusing upon the type of crime at which the crime-control program is 

directed. The assumption in this instance is that potential of

fenders are specialists in one type of offense. If an offender is 

displaced from a primary target to a secondary target, you can 

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 crirle within the secondary area. 
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But, the assumption that offenders specialize in one type of 

cr'1me may be unrealistic. This would be especially true for of

fenders 'tvho are economically motivated in the manner of the' drug 

addict. ~~hese types of offenders are likely to become involved in 

the phenomenon of "crime-switching. ,,1 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 an 

alternative ~ of offense. Fo,r example, encountering a police 

officer as he is ready to attempt the robbery of a liquor store, 

an offender might move to a new area wher'e he chooses to burglarize 

a residence. Therefore, the crime-switching phenomenon introduces 

added complexity in testing for the existence of displacement ef

fects. Research into crime-switching may reveal that offenders 

specialize not in one type of offense, but in a group of offenses, 

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

commit street robbery, when sHitching cr~mes, will have a high 

't 'd i;' 1 b -"lary Consequently, in examin-propens i ty to COmInl res 1 en -la t,J-t,' , 
I 

ing for displacement effects, grou~s of related offenses may have 

to be observed in order to reasonably determine that displacement 

has or has not occurred, 

IMarvin Wolfgang has conducted, perhaps, the ~ost extensive 
research related to the phenomenon of crime-switching. 
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PREDICTIVE MODELING 

Until such a time when better data is generated concerning the ..-

existence of spatial deflection, one 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 Markovian model. Figure B-1 depicts a central, 

shaded area which is presumed to experience a special crime preven-

tion program (such as a saturation affort). Arro~s emanating from 

the experimental area reflect possible movements ofcri~e, Notice 

that the deflection phenomenon is not depicted as necessarily being 

ou b1ard-or iented (d irected away from the "har'dened" area). The 

movement vectors allow for poss ible lateral deflection between 

peripheral areas. This infers that the net change in the incidence 

of crime for a peripheral area might not be solely the result of 

overflow from the test area. The net changes would be indicative 

of possible outflows from the peripheral area, itself,'as well as 

inflows from other neighboring areas. 
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FIGURE B-1 

HYPOTHETICAL TEST AREA AND CRIME SHIFT VECTORS 
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The model is based upon the ma'r.rix, P, 'which is a matrix of 

transitto'n probabilities reflecting the likelihood of crime shifts 

p= 

•• ~ ... a 

. , 
" P P . 

nn n,n.+l 
P . . . . . . . .. n+1 n+l , 

(B. 1) 

where: Pij represents the likelihood that a potentia-l 

offender will be displaced from area j to ares i 

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 l=j), 

r~flect the proportion of expected crimes which will be retained in 

the area. The other Pij values in a column reflect the percentages 

of expected crimes anticipated to be diJplaced to the other areas. 

The (n+l) dimension is necessary in order. to reflect the percentage 

of expected crimes suppressed as a result of the crime prevention 

program. This means that the last probability, in a~y column repre

sents the proportion of crimes expected to be suppressed within the 

area as a result of the program. Notice that this allows :eor the 

possibility that the preventive influence may extend beyond the geo

graphic boundaries of the program. Pn+l,j values for areas geo

graphically not a part of the program lv-ould 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 

probabilities that area i will retain expected levels of crime 
("-., 

or gain increases from other areas as a result of di~place~ent. 
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Column (n+l) would have all Pij values 8Q,!,lal to zero, with 

the exception of Pn=l n+l, which would equal one. The zeros , 
simply imply that crime that is suppressed as a result of the crime 

prevention progl'am 't1ill not be transferred to any geographic area. 
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In order to pred1..Cl:t.., the levels of cri.me 0;xpected in each area 

~s a result of the crime preventive influence, matrix .P would be 

multiplied times an expected crime vector. This vector would contain 

estimates of the level of crime expected in each area, in the absence 

of the program. The new estimates would be computed as below . 

or, 

P n2 

.PO = (}' 

•••• 'II 

p' 
l,n+l 

P 2,n+l 

p 
n,n+l 

Pn+1 1 ........... . , P n+l,n+l 

where: c . 
l = Predicted number of crimes for area i during 

the experimental period (assuming no impact 

due to the crime-eontrol program) 

I ci = Pvedicted number of crimes for area i during 

the experimental period (accounting for de

flection effectsJ. 
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This type of' mo del might be used for 'part,1aular types of of

ffenses, or for aggregate crim.e data. The model would obviously 

require a means of predicting expected levels of crime for any area 

(to pl"ovide c1 values) •. Although much work 1s needed in crime pre

diction, reasonable techniques are beginning to emerge for this pur

pose. It is the transition probabilities which pose the greatest 

problems. These would have to'reflect such factors as the nature of 

the crime prevention program, the degree and duration of the crime 

prevention lnfluence, the type Df crime being predicted and its re

sponse to the type of prevention progra~, the relative crime oppor

tunities within each area, a measure of the distance separating two 

areas, and some relative measure of normal crime prevention levels 

between areas (reflecting relative risk). Information on these 

factors and the way in which they interrelate with one another is cur

rently not available. It would take time and carefully controlled 

studies to develop a sufficient understanding of these complex 

interr'elationships to reduce their nature to a simple set of transi-

tion probabilities. 
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In the r1eantime 

The above model is somewhat of an ideal at this time. It 

potent ially co.uld provide rather complete informat ion conce:rning 

d is placement effects. G·iven some cr ime prevent i ITe influence, it 

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 direction 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 
"I 

spillover of cY'ime is inversely related to the distance separattng 

it from the "hardened" area. 
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In terms of developing a model to prediQt the general direction 

of deflection, a number of possibilities exist. It is suspected 

that, depending upon the nature of the specific.offense, each 

neighboring area may be characterized by a degree of attractiveness. 

Therefore it might be possible to develop an index of relative of-

C fense attractiveness by evaluating certain attributes of each area. 

" A ver'y B imple measure of the appeal that an area holds for com-

mitting a particular offense is the historical crime level within the 

area. Certainly the frequency with which the offense has been com

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 

regard to previous levels of the particular crime of interest. Com

bining this measure of attractiveness with other variables, such as 

the centroidal distance separating the two areas 1 areas might be 

ranked according to likelihood of being selected as an alternative 

target. An oversimplified index might be computed as below for 

m peripheral areas. 
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where: Ai ::: relative likelihood that .'area i Mould 
be selected 

ci ::: level of particular offenses occurring in 
area i during some historical period 

Ie ::: constant term 

dik ::: measure of distance separating area i and 
the test area (k) 

Ai is a multiplicativ,e index, computed as a function of relative 

crime experience and distance between the test and peripheral areas. 

Relative orime experience is represented as the ratio of the level 

of offenses occurring in area i to the average level occurring tn 

all m peripheral areas. 

This model assumes the size of the periphera 1 areas is the 

same .. If -the areas are not of the same.s ize, the variable por-

traying the historical crime level should perhaps be a orime density 

variable. The ci variable might be redefined to represent the 

number of offenses having o9curred per square mile within area i. 
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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. This implies. that w5,thin a narrow band surrounding 

the experimental area, the deterrent influence of certain crime-

contr.o 1 programs is experienced. The impl ica t ion for equat ion 

(B.4) is that this formula might have to be conditionalized aa valid --

only fo:::.' values of d ik> dc, where dc is the hypothesized width 01' 

the corona effect. 

As an alternative approach in developing a measure of appeal, 

it might be contended that for a particular crime (e.g., commercial 

robbery or commercial burglary), there exists a set of target 

characteristics which are closely associated with the incidence of 

crime. These characteristics might include various demographic 

factors as well as physical factors associated with the target,2 

The offender mayor may not be consciously aware of these factors in 

selecting a target. The idea, though, is that rather than look at 

the causal nature of an offense, or the moti-vat ional aspects of 

the offender, one should examine the end product of h is dec is ion 

process - the target he has selected and_, its' chal~acteristics. 

2such a study is Crime and the Physical City, A Pilot Study" 
Prepared for the National Institute of Law Enforcement and Cril11inal 
Justice by Gerald Luedtke and Associates, Detroit, Grant No. - , 
UI-078, 1970, 
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Utilizing a technique similar to multiple discrim.lnate ana-

, t' i t' t d ml'ght revegl the combinatIon of factors lysis, a V1C 1m za 10n. s u y .... 

hi h ,.,.,C! to dl·~J.ferentiate between victims and non-victims. Upon w c seeLl'= 

identification of such favors, pel'ipheral areas might be sampled to 

determine the relative content of the discriminating variables. 

This, in turn, cOLl.ld be transformed into a measure of relative 

appeal for each area. 

CONCLUSIONS 

The obvious conclusion is that much needs to be learned about 

the deflect ion phenomenon. The most immed ia te need is to ident if'y 

11 d 'd h studies When it is iden-the phenomenon in we eSlgrre researc . 

tified, thorough documentation of the experimental environment is 

essential. Gradually, as more is learned regarding the existence of 

the phenomenon, efforts can be made to predict the probable effects 

resulting from crime-control programs. This, in turn, can be quite 

helpful in the development of counter-tactics on the part of law 

enforcement agencies, 

Although a few hypothetical modelS have been discussed, they 

are in some respects oversimplifed and premature. But, they do 

indicate the types of considerati~ns which must be made, and will 

hopefully stimulate creative thinking with regard to phenomenon. 
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