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FOREWORD 

Police departments are well aware that rapid 
response to emergency calls is paramount to 
catching a suspect at the scene. Studies have 
shown that as the response time goes down, the 
clc;;arance rate goes up because of the increased 
ability to make on-the-scene arrests. Because of 
the proven correlation between rapid response 
and arrests and the desire of officials to develop 
a convincing posture of effective police presence 
as well as to aid in apprehension, many police 
departments are seeking methods to reduce the 
time for a patrol car to arrive at the scene. Some 
obvious methods are: a computer-assisted com
mand and control system, improvement in police 
radio communications, or by increasing the num
ber of patrol units. But when funds are not 
available or sufficient to develop and implement 
these methods, the only alternative is for a 
department to make a more effective reallocation 
of its police patrol forces. 

The police department of Edina, Minnesota, 
in cooperation with North Star Research and 
Development Institute, Minneapolis, Minnesota, 
and with the support of a Law Enforcement 
Assistance grant from the U.S. Department of 
Justice, undertook a research program for the 
purpose of making more effective use of their 
existing patrol units. The specific goal of the 
study was to develop a system of random patrol 
assignments, based on probability theory, that 

would reduce the time for a patrol car to arrive 
at the scene after receiving a call. 

The evaluation phase of the project showed 
that the primary goal-reduction of average re
sponse time-was achieved. But the evaluation 
also revealed that, although the average response 
time dropped sharply during the project, there 
was no corresponding differences in response 
time between random patrol and routine patrol. 
These .results were attributed to the intense 
competition that developed between those offi
cers who were on routine patrol and those on 
random patrol. Unfortunately, this lapse in ex
perimental control made it difficult to show a 
clear-cut superiority, in terms of reduced re
sponse time, of random patrol over routine 
patrol. Nevertheless, it is the belief of those 
involved in the study that random patrol over 
a long period would be superior to routine pa
trolling techniques. 

This belief has been borne out by the fact 
that during the final quarter of the project when 
random patrol was discontinued, the average 
response time immediately began to rise. In a 
recent communication, the Edina Police Depart
ment informed the Institute th ;, from July 
1969 to April 1970, the average response time, 
using routine patrol, has increased by 19 percent; 
and the Department is making plans to re-estab
lish random patrol with improvements in the 
techniques developed during the project. 

Irving Slott 
Acting Director, National 
Institute of Law 
Enforcement and 
Criminal Justice 
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PREFACE 

The Edina Project was a two-year joint ven
ture between the Police Department of Edina, 
Minnesota, and North Star Research and Devel
opment Institute of Minneapolis, Minnesota. 
Edina, Minnesota, is a community with a popu
lation of 45,000 and an area of approximately 
17 square miles. It is immediately adjacent to 
Minneapolis. 

The Edina ~'olice Department has 43 person
nel and an annual budget of $568,000. The D~
partment is oriented towards research on all 
aspects of police activities, having,~onducted 
research programs with community funds in the 
area of prevention of juvenile delinquency, high
way speed analysis, highway accident prevention, 
and patrol car dispatching using probability 
theory. 

North Star Research and Development Insti
tute is a nonprofit, independent research organi
zation. It conducts scientific research in the 
physical, biological, and social sciences and engi
neering on a contract basis for industry and 
government agencies at local, state, and national 
levels. 

The Edina Project was a successful attempt 
to use probability theory in the dispatching of 
police patrol vehicles. A goal of the project was 
to make more effective use of existing personnel 
through the use of modern scientific methods. 
Because the operational and theoretical aspects 
were entwined, the project was truly a joint 
effort between the Village of Edina Police De
partment and North Star Research and Devel
opment Institute. In general, the Edina Police 
Department was responsible for the operational 
aspects, and North Star was responsible for the 
theoretical aspects. 

Community interest in the project was high. 
Publicity came through a television newscast 
over each WCCO TV and KSTP TV, and from 
several newspaper articles in the Edina Sun, the 
Edina Courier, the Minneapolis Star, and Minne
aj)olis Tribune. The information provided in 
the newscasts and newspaper articles was de
scriptive of the project-its goal, methods, and 
scope. The project results and evaluation are 
presented for the first time in this report. 

This report has two goals. One is to provide 
a precise, comprehensive documentation of the 
Edina Project, and the other is to provide the 
information in such form that the reader, 
whether police officer, scientist, or layman can 
turn to and understand those parts of the report 
that are of greatest interest. The body of the 
report is basically nontechnical; where:: technical 
terms are used, they are explained so they may 
be understood by general audiences. The highly 
technical material necessary to permit the Edina 
Patrol Model to be used by other police depart
ments is included in the three appendixes. 

A brief descriptive outline of the project re
port follows: First, the general technique of 
using probability theory to assist in dispatching 
police cars is presented. Next, the background 
of using the technique in Edina. is rliscussed. 
That is followed by a complete description of 
the methods, goals, and variations of the project. 
Next, the results of the project are presented 
and that is followed by an evaluation of the 
project. The final section is a discussion of the 
generalized random patrol model suitable for 
use by other police departments. 
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SUMMARY 

The Police Department of Edina, Minnesota, 
and North Star Research and Development In
stitute of Minneapolis, Minnesota, have con
ducted a program of research on the use of 
probability theory in the assignment of police 
patrol areas. The purpose of the project was 
to make more effective use of existing personnel 
through the use of modern scientific methods. 
The measure of effectiveness used in the pro
gram was response time-the time it takes for 
a patrol officer to get to the point of need after 
,receiving the call. Data processing' techniques 
were used to categorize previous requests for 
police in the entire community and to develop 
a series of patrol areas that were unequal in 
size but equal in "crime potential". Equal in 
"crime potential" means that, based on history 
of requests for police and updating factors, the 
probability of a police car being needed in any 
of the patrol areas at any given time is the same. 
If the patrol areas. or subzones as they are called, 
are then assigned to cars on a purely random 
basis, probability theory predicts that patrol 

cars will be closer to the point of need when 
they are requested than under any other system 
of patrol assignment. Thus, the specific goal of 
the research program was to develop a system 
of random patrol that would reduce the time 
required for a police officer to respond to a call. 
Another desired product of the project was to 
develop a model patrolling technique that, in 
addition to serving as the patrolling method for 
this project, would also tie suitable for use by 
other police departments. 

The two-year research program was funded 
by a grant from the Law Enforcement Assistance 
Administration of the United States Department 
of Justice. It consisted of three phases: a six
month planning phase, during which a system 
was developed to divide the community into 
patrol areas of equal crime potential and to 
develop the methods of a random system of 
patrol zone selection; a twelve-month full-scale 
field test of the random patrol concepts; and a 
six-month project evaluation phase. 
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2. One-half of the patrol zones were patrolled 
using the random patrol technique; the 
other half of the patrol zones were "con
trol" zones and were patrolled in the con
ventional manner. (At the end of each 
week, the random patrol and the controi 
zones were interchanged.) 

3. At the start of each shift, each officer was 
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given a random patrol zone map and a 
series of random numbers. 

4. The officer patrolled the subzones of his 
assigned zone according to the sequence 
of random numbers for a period of fifteen 
minutes per subzone. After fifteen minu~es, 
he proceeded to the subzone correspondmg 
to the next random number on his list. 
If he received a call, he responded; when 
the call was completed he proceeded to 
the subzone corresponding to the next ran
dom number on his list. 

5. A record was kept of each call, its location, 
time the call was received, time the officer 
arrived and cleared, and weather condi
tions. 

The twelve-month experimental period was 
actually broken down into four three-month 
periods to permit four variations of random 
patrol to be investigated. 

The evaluation phase of the project showed 
that the primary goal of the project-reduction 
of average response time-was achieved. During 
the one-year field test of random patrol, the 
average response time decreased 40 percent com
pared to that for the previous year, even though 
19 percent more calls were handled. In the 
period April 1, 1967, to April 1, 1968, the aver
age response time for all calls was 7.05 minutes. 
During the year of the field test, April ~, 1968, 
to April 1, 1969, the average response tIme for 
all calls was 4.22 minutes. 

While the project was still in the planning 
phase, the Edina police officers were introduced 
to the random patrol concept. Through regular 
meetings between researchers, police administra
tion, and patrol officers, the value of l'esponse 
time was explained and the project methods and 
goals were discussed. As a result of the early 
meetings, average response time began to de
crease even before the field tests were started. 

Once the field tests were initiated, response 
time continued to drop. Each calendar quarter, 
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new methods were introduced, and the patrol 
officers' were given more information about 
where and when the various types of requests 
for service OCCUlTed. And for each calendar 
quarter throughout the project, response time 
dropped. Because the results of the scheduled 
field tests were so favorable, the Edina Police 
Department continued random patrol at all 
times over the entire Village for three months. 
The average response time con tinned to drop. 
To determine the e.lTect, the use of random 
patrol was suspended and routine patrol meth
ods were restored. Immediately the average re
sponse time started to ri~e. A great mojority 
of people involved with the random l.:mtrol 
project are convinced tha\~ random patrol is 
better than routine patrolling techniques. It is 
anticipated that addiLi0n(l1 l':lHllom patrol tech
niques will continue to be investigated and 
tested by the :Celina Police Department. 

In addition to the actual improved patrol 

" w 

methods, other benefits were derived from the 
project. The analYisis of previous requests for 
service made possible by the data processing 
techniques employed in the project provided 
!;Teat assistance in deployment of police patrol 
manpower. The entire patrol zone structure was 
changed so that each zone now has approximately 
the same activity as each other zone. The data 
analysis showed that abollt one-half of all re
quests for service occur on one shift (3-11 p.m.), 
so the patrol manpower on that shift was in
creased. Weekly and yearly trends were identi
fied. Analysis of the effects that weather concli
tions have on requests for service showed that 
the likelihood of a request for service is ap
proximately twice as great in bad weather as 
in clear weather. 

Generalized methods for a random patrol 
model, including all digital computer programs, 
were developed to permit the techniques of this 
program to be used by other police departments., 

ix 



, I 

T 

CONTENTS 

Page 

FOREWORD ......... ,.................................... iii 

PREFA.CE ....•..................... , .,.................... v 

SUMMA,RY ...................................... , . . . . . . . . . vii 

ACK:.JOW!...EDGMENTS ................................. ,.. viii 

BACK.GROUND ........................................... 1 

PROJECT GOALS ....................................... , . . 3 

PROJECT DESCRIPTION .................................. 4 

IMPLEMENTATION, .. , . .. ............................... 12 

VARIATIONS .... , ............. , ........ , . . . . . . . . . . . . . . . . . 13 

RESULTS, ................... ,............................ 22 

PROGRAM EVALUATION........... ...... ................ 29 

OVERVIEW BY POLICE ADMINISTRATION................ 31 

RANDOM PATROL BY OTHER POLICE DEPARTMENTS... 33 

APPENDIXES 

A. Program uPolice" ., ................ t •••• , ••••••••••••• , 
B. Prograln "IRA.N" .............................. , ..... . 

C. Nature of complaint breakdown and value ........... , ... . 

35 

42 

47 

xi 



LIST OF FIGURES 

Number 
1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Title 
Coordinate Matrix ........ . 
Typical page of tabulated data 
Coordinale map of Edina .... 
Computer print-out showing 

percentage of total calls that 
occurred in each quarter 
mile block. on the 3 p.m.-
11 p.m. shift ............ . 

Coordinate map with percent
age of total calls per block .. 

Zone map 11 p.m.-7 a.m. shift 
used April-July 1968 ..... 

Zone map 7 a.m.-3 p.m. shift 
used April-July 1968 ..... 

Zone map 3 p.m.-II p.m. shift 
used April-July 1968 ..... 

Zone map 11 p.m.-7 a.m. shift 
used J ul y-Octo bel' 1968 ... 

Zone map 7 a.m.-3 p.m. shift 
used July-October 1968 ... 

Zone map 3 p.m.-II p.m. shift 
used July':""October J 968 ... 

Zone map 11 p.m.-7 a.m. shift 
used October I968-April 
1969 .................. . 

Zone map ~/ a.m.-3 p.m. shift 
used October 1968-April 
1969 .................. . 

Page 
2 
5 
6 

7 

8 

9 

10 

11 

14 

15 

16 

17 

18 

Number 
14 

15 

16 

17 

18 

19 

20 

21 

22 

Title 
Zone map 3 p.m.-II p.m. shift 

used October 1968-January 
1969 .................. . 

Sample page of list of events 
given to all Patrol Officers .. 

Zone map 3 p.m.-II p.m. shift 
used January-April 1969 .. 

Average response time for the 
ten calendar quarters in
volved in the Edina project 

Response time versus slot 
weight for year 1 and 2 .... 

Percentage of total calls versus 
month of the year for each 
shift January-December 
1967 .................. . 

Percentage of the total calls 
versus day of the week for 
each shift January-Decem-
ber 1967 ............... . 

Percentage of total daily calls 
for the various weather con
ditions on each shift Janu-
ary-December 1967 ..... . 

Percentage of calls for each 
temperature range for the 
three shifts during the 
period January-December 
1967 .................. . 

LIST OF TABLES 

Number Title Page 
1 Response time versus number 

of calls. . . . . . . . . . . . . . . . . . 22 
2 Average response times for the 

ten quarters involved in the 
Edina Porpect ........... 22 

3 Response times for the six ex-
perimental quarters of the 
project for both control and 
experimental zones ....... 23 

'1: Response time and number oE 
calls for experimental and 

xii 

Number Title , 
control zones April 1968-
September 1969 ......... . 

5 Response time and number of 
calls for the three shifts .... 

6 Percent of total calls per shift. 
7 Response times for days of the 

week April 1967-March 
1969 (Years 1 and 2) ...... . 

8 Response time versus slot 
weight and number of calls. 

Page 

19 

20 

21 

26 

26 

27 

27 

28 

28 

Page 

23 

24 
24· 

24 

25 

BACKGROUND 

For twelve months in 1962, the Edina Police 
Department experimented with a form of ran
dom patrol. Only the night shift (11 p.m. to 7 
a.m.) was involved, and no data processing 
equipment was used. The Village was divided 
into four zones and the fbur zones were sub
divided into 51 subzones. The patrol officers 
were dispatched into the various zones on the 
basis of probability theory achieved through 
the use of four special roulette wheels. The lim
ited experiment appeared to be successful in 
that burglaries dropped 38 percent on the 11 
to 7 shift compared to the previous year. 1962 
was the only year the number of burglaries in 
Edina has dropped in the past ten years. In 
addition, the average response time was reduced, 
but records for that period are inadequate to 
permit an exact calculation of the magnitude 
of the reduction. No control group was included 
in the experiment, making it difficult to assess 
the scientific value of the effort; but it did have 
the result of' creating the desire on the part of 
the Edina Police Department to investigate fur
ther the use of probability for dispatching the 
police cars. Hence, the idea for the present 
random patrol project was born. 

The characteristics that distinguish the police 
manpower allocation problem from most busi
ness and industrial situations is the manner in 
which police tasks are generated. In most non
police situations, the tasks to be performed are 
known in advance, and the number of people 
required to complete them is easy to determine. 
Thus, if the shoe manufacturer must turn out 
10,000 pairs of shoes next week to meet orders, 
he knows with some precision the tasks that 
must be performed and the number of people 
to perform them. Some police tasks are similar. 
For example, such things as escorting distin
guished visitors, or maintaining order along a 
parade route are usually known ahead of time, 
and police requirements may be determined and 
allocated well in advance of the event, 

The largest group of police tasks, however, 
are generated in a probablistic fashion. By 
probablistic is meant that future police tasks 
can be predicted only in terms of the likelihood 
of their occurring at a specific time and place. 
Tasks generated in this manner make up the 
bulk of police work and form the basis of the 
police manpower allocation problem. To under
stand the problem in this context, it is helpful 
to view e~ch police task that occurs as having 
two coordinates. One coordinat.e specifies the 
time at which the event occuT" ' .. nd the other, 
the location where it occurs. By dIe same reason
ing, each police unit on duty may be viewed as 
passing through a succession of points defined 
by the same coordinates. 

Each time a task is generated, one objective 
of any police department is to move a police 
unit to the scene as quickly as possible for the 
purpose of completing the task. How quickly 
the police unit will arrive to carry out the task 
will depend upon its location relative to the 
location of the task at its time of origin. The 
time between the occurrence of the event that 
generates the task and the arrival of the police 
unit at the scene is related to the distance be
tween the two points. Thus, one of the things 
sought is to match as nearly as possible the 
coordinates of the police unit and the task that 
it must perform. 

The delay between the time an event occurs 
and the time that a police unit arrives at the 
location to perform the task comprises three 
distinct parts. The fact that an event has oc
curred must first be communicated to the police. 
The speed at which knowledge of the event is 
communicated to the police is related to both 
the type of event and the location. The police 
have only indirect control over this aspect of the 
delay factor. 

The second part of the delay is that involved 
in transmitting the information to a police unit, 
which will then perform the task. This part of 
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the delay may be considerable during peak 
periods, if the communication system is inade
quate, but it is not primarily an assignment 
problem. 

The third part of the delay, and one which is 
directly related to allocation, is the time required 
for the police unit to travel from its position 
to the task location. This time will be defined 
as "lag time" or response time. Assume that an 
event E occurs at time T on block 1.1 of Figure 
1. If at time T the police unit P is at position A, 
it will take five minutes to reach the task scene. 

'1,3 2,3 3,3 

• B A 

2 1,2 2,2 2,3 

• C 

1 1,1 1,2 1,3 

E 

1 2 3 

FIGURE I.-Coordinate matrix. 
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At posltlOn B, it will take three minutes and 
at position C, two minutes. Thus, the closer 
the unit P is to the event at time T, the less 
the response time will be. To minimize the 
response time, the distance between P and E at 
time T must be minimized. 

Specifying the location of the police unit 
within its assigned beat at some future point 
in time is characterized at best by uncertainty. 
In the same fashion, predictions of when and 
where future police tasks will occur can be 
made only in probablistic terms. It, for example, 
is impossible to predict that at 10:25 a.m. on 
July I, a burglary will occur at 7001 France 
Avenue. It is obvious that methods of dealing 
with police allocation problems must be capable 
of dealing successfully with uncertainties. 

One of the first considerations is the size of 
the smallest geographic area about which pre
dictions can be made. A specifir point such as 
7001 France Avenue is too small for practical 
purposes. There may never be an event that 
occurs at that specific location again. For the 
purpose of the Edina project the quarter-mile 
by quarter-mile block was selected as the con
venient geographic unit with which to work. 

For the study, the assumption was made that 
what occurred during the past year is a good 
prediction of what will occur during the coming 
year. Thus, the figures for the previous year 
conc,=,rning requests for police were considered 
a~ representing the distribution and number of 
events that would occur during the next year 
on each of the three shifts. 

PROJECT GOALS 

The ever increasing crime rate on the local, 
state, and national levels, points up the need 
for an increased effectiveness of police depart
ments. An obvious method to increase a police 
department's effectiveness is, to increase the num
ber of policemen, but available funds are seldom 
sufficient to provide the staff necessary to sta
bilize or reduce the crime rate. The alternative 
is to increase the efficiency of the existing staff. 

Application of the most modern scientific 
techniques is necessary to maximize efficiency 
of police departments. Scientific methods have 
been and are being' developed for many aspects 
of police work. One area of police activity that, 
until recently, has received little in the way of 
scientific attention is the dispatching and pa
trolling of police cars. If modern statistical 
techniques and probability theory can be ap
plied accurately to police patrols, the effective
ness of the patrolmen will be increased with 
no increase in police department size. 

The goal of this research program was to 
increase the effectiveness of the Edina Police 
force through the use of scientific techniques 
in selecting police car patrol assignments. It was 
proposed to use data processing techniques to 
categorize previous requests for police (with ap
propriate updating for new residential, indus
trial, and road construction), and to develop a 
series of patrol areas, covering the entire Village, 
that were equal in "crime potential". Equal in 
"crime potential" means that, based on history 
of request for police and updating factors, thr 
probability of a police car being needed in any 
of the patrol areas at any given time is the same. 
If the patrol areas are then assigned to cars on 
a purely random basis, probability theory pre
dicts that patrol cars will be closer to the point 
of need when they are requested than under 
any other system of patrol assignment. Thus, 
the specific goal of the research program was 
to develop a system of random patrol that 

would reduce the time required for a police 
officer to respond to a call (response time). 

Studies by the Federal Bureau of Investigation 
have shown that as response time goes down, 
the clearance rate goes up. The figures show 
that police solve two-thirds of the crimes that 
they respond to within two minutes; the same 
study shows that less than one crime in five is 
solved when the response time is five minutes 
or longer. ' 

Additional benefits of reduced response time 
are the crime deterrent effect, the better public 
relations, and possible saving' of lives. Crime 
deterrent effect refers to a criminal's greater 
reluctance to commit a crime when he knows 
that the police response will be rapid, thereby 
increasing the criminal's likelihood of arrest. 
Better public relations are promoted through 
reduced response time by instilling in the res i
den ts the feeling that police assistance is always 
close at hand. The life saving benefit of reduced 
response time refers to rapicJ emergency medical 
treatment for victims of medical emergencies or 
victims of traffic accidents. 

The research program was divkl.ed into three 
phases: a study phase, an experimr l1tal phwi\e, 
and an evaluation phase. The goal~, Phase 1, 
the study phase, was to develop a sy~;:cm for 
division of the community into a patrol area of 
equal crime potential and to develop a random 
system of patrol area selection. The goal of the 
second or experimental phase was a full-scale 
trial of the random patrol concept. In the final 
or evaluation phase, the goal was to compare 
the results of a control group and the random 
patrol group. The primary parameter of com
parison was response time. 

Another overall goal of the project was to 
produce a model patrolling technique suitable 
for continued use by the Edina Police Depart
ment, and, at the same time a technique that 
would be general enough to be used by police 
departments across the country. 

3 



PROJECT DESCRIPTION 

In simple terms, the concept of random patrol 
used in this project was to divide the community 
into police patrol areas unequal in size but equal 
in the probability that a crime or a request for 
service will occur at any given time, and then 
to select the police patrol assignment in a ran
dom manner. If the police patrol areas are truly 
equal in crime potential and patrol assignments 
are made on a truly random basis, the laws of 
probability predict that the effectiveness of the 
patrol officer will be maximized, making the 
technique better than any other dispatching 
method. 

The most complex aspect of the concept is 
determination of patrol areas that are truly 
equal in crime potential. Crime potential is not 
a static parameter; it varies with the hour of 
the day, day of the week, month and season of 
the year, weather conditions, and with the physi
cal changes in a community (residential, com
mercial, and road construction). One practical 
method to determine crime potential, and the 
technique used in this project, is to analyze the 
police reports of past years and classify each 
report regarding location, time, date, and then 
to weigh each call on its seriousness. The reports 
should be evaluated for monthly or yearly trends, 
and changes in the community should be intro
duced into the classification system in some 
manner. Because of the many variables and the 
quantity of data, the task of determining areas 
of crime potential is staggering; without the 
use of modern data processing techniques it 
would be impossible. 

A digital computer program was developed to 
evaluate the vast amount of data and to provide 
the capability of continued updating to handle 
trends and changes in the system. Appendix A 
contains a complete technical discussion of the 
computer program. The computer provided the 
information necessary to develop a series of pa
trol areas that were equal in crime potential for 
a given period of time. The time period selected 
for this project was eight hours; each shift had 
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a separate map of patrol areas. Digital techniques 
also provided the simplest method of generating 
the series of random numbers which served as 
the random patrol assignments. Appendix B 
contains a complete technical discussion of the 
random number generation program. Combin
ing the random patrol assignment with the 
patrol areas of equal crime potential resulted 
in an optimized dispatch system. 

The procedure for establishing areas of equal 
crime potential was as follows: The 9,608 reports 
of Edina Police Officers for the period of Janu
ary 1, 1967, to January 1, 1968, were tabulated 
on the basis of: 

1. Complaint number 
2. Nature of the complaint (coded according 

to Appendix C) 
3. Month of the year (I=January; 2=Febru

ary, etc.) 
4. Day of the week (1=Monday; 2=Tuesday, 

etc.) 
5. Day of the month 
6. Time the call was received (24 hour clock, 

hour and minute) 
7. Time the officer arrived (same as above) 
8. Time the officer cleared (same as above) 
9. Location coordinate number (coordinates 

from map) 
10. Precipitation (l=Dry; 2=Rain; 3=Sleet; 

4=Snow) 
11. Temperature (1=101-110°F; 2=91-100° 

F; 3=81-90°F, etc.) 

Figure 2 is a typical page of tabulated data. 
Item 9, the coordinate number, shows the loca
tion of the incident. The Village was divided 
into areas one quarter mile square, or "blocks". 
As shown in Figure 3, each block was assigned 
an X and Y coordinate number. An incident 
OCCUlTing anywhere in the block was given the 
coordinate number of that block. 

The information was transcribed onto punch 
cards for analysis by the digital computer. It was 
decided to evaluate the data for each of the three 

T 

Complaint Month Day of Week Day of Call Time Arrival Clearance Nature of 
1-7 Month Complaint Coordinate Pree. Temp. 

Number. 1-12 Monday is 1 1-31 0001-2400 Time Time 1-200 Condo Conel. 

1902 4 3 2 0524 0526 0531 4 15-6 8 
1903 4 3 2 0644 0651 0704 125 16-9 8 
1904 4 3 2 0808 0813 0833 3 8-15 8 
1905 4 3 2 0819 0821 0831 144 16-9 8 
1906 4 3 2 0830 0835 0848 140 16-10 8 
1907 4 3 2 0837 0839 0840 144 16-10 8 
1908 4 3 2 0952 0956 '1014 33 13-1 8 
1909 4 3 2 0932 0939 0959 144 10-7 8 
1910 4 3 2 1010 1019 1027 33 13-4 8 
1911 4 3 2 1018 1018 1030 20 13-7 8 
1912 4 3 2 1100 1110 84 16-9 8 
1913 4 3 2 1115 1117 1136 3 15-8 8 
1914 4 3 2 1258 1307 1:319 35 8-16 8 
1915 4 3 2 1259 1300 1311 39 16-8 8 

1916 4 3 2 1313 1315 1332 144 10-13 8 

FIGURE 2.-Typical page ot~bulated data. 

shifts that the officers worked: (1) 7 a.m.-3 p.m., 
(2) 3 p.m .. -ll p.m., (3) 11 p.m.-7 a.m. 

The Control Data Corporation Model 6600 
digital computer of University of Minnesota 
Computation Center was programmed to pro
vide the percentage of total number of requests 
for service per quarter mile block per shift. 
Figure 4 is the computer printout showing the 
percentage of calls for the year that occurred 
in each of the blocks on the second shift. Print
outs also were made for the other two shifts. 
The blocks that show zero percentage either 
had no calls (Coordinate 2,2 for example) or 
were located outside the Village of Edina limits 
(Coordinate 2,18 for example). The information 
was then transcribed onto the coordinate map 
of the Village (see Figure 5). The Village was 
.then divided into four patrol zones, and each 
zone subdivided into subzones. The subzones 
were selected (consistent with natural barriers, 
boundaries, etc.) to be equal in crime potential; 
that is, quarter-mile blocks were added together 
geographically, to form larger areas (subzones) 

each having the same probabilit.y of originating 
a request for service. Figures 6, 7, and 8 are the 
maps showing the areas of equal crime potential 
for each of the three shifts. (Actual maps used 
in the project were 16"x20" in size.) The large 
number in each block identifies the block; the 
small number is the percentage of total calls 
for the year that were received in that block. 
Because some areas with a high percentage of 
calls cannot be conveniently subdivided, two or 
more identifying subzone numbers are assigned 
to the subzone: on Figure 7, subzones 6, 7, and 
8 in zone 2, for example. Thus, each identifying 
subzone number represents an area of equal 
crime potential; assignment of two numbers to 
an area shows that the crime potential in that 
area is approximately double that of an area 
assigned only one identifying number. 

Assignment of the patrol zones was to be 
completely at random, and the digital computer 
was also programmed to provide a series of ran
dom numbers using only the numbers 1-15. 
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19 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 O.noo .229 .208 0.000 0.000 18 .1l10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 6.000 (l.OOQ 0.000 0.000 .385 .364 0.000 0.000 17 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 n.ooo 0.000 0.000 .312 .978 0.000 0.000 16 1.010 .406 .323 .062 0.000 .125 .010 .062 .448 .427 .156 .708 .583 .375 0.000 0.000 15 .021 .010 .114 .114 .052 .Ob2 .094 .198 .125 .396 .198 .219 .229 10114 0.000 0.000 14 .094 .010 .073 .062 .031 .042 .052 .135 .583 .666 .291 .239 0146 .812 0.000 0.000 13 .021 .021 .031 .052 .042 .114 .125 .062 .219 0167 0.000 0.000 .239 .302 0.000 0.000 12 .031 .117 .09+ 0198 .239 0\25 .271 .260 .135 .51(\ .177 .219 .333 .156 .271 .448 11 0.000 0.000 .146 .104 .156 .083 .208 ,) 14 .219 ·198 .677 .354 0146 .291 .291 .323 10 Cl.OOO .031 .021 .010 .010 .0 73 .167 .250 .156 .385 .125 .219 .167 .114 .239 .343 9 .083 • 052 .031 .010 .021 0146 .11'1 .27) .271 .229 .167 .250 .323 .125 .312 .260 A .219 0.000 .073 0.000 0.000 .031 .198 .125 .271 .208 .094 .187 01 04 .201;1 .271 .531 7 .010 .031 .104 .11+ 0.000 .010 • 083 .052 .354 .385 .073 .052 ,291 .198 .614 .427 6 .052 .052 .062 .042 .167 .]77 .260 .062 .229 ·167 .198 .187 .167 .208 4.465 .354 5 .052 .073 .031 .135 .125 ol25 .l67 .083 .177 '114 .208 .t87 .375 .333 .978 .29 1 4 .104 .021 .010 .010 .114 .094 .0;2 .291 .073 .208 .114 .208 .208 .239 .083 .042 3 .021 0.000 O.oqo 0.000 .021 0.000 0.000 .021 0.000 .021 .135 0167 0117 .03) .062 .062 2 .239 0.000 .156 0.000 0.000 .0) 0 .0)0 .010 .052 .073 .06? .114 .177 .031 .083 .114 1 .042 0.000 0.000 .010 .010 0.000 .010 .083 .062 .250 .1 ?!i .0'12 .052 .021 .031 .094 

FIGURE 4.-Computer print-out showing percentage of totlll calls thllt occurred in each quarter mile block on the a PM.-
11 PM. Shift. 

FIGURE a.-Coordinate map of Edina. 
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FIGURI~ 5.-Coordinate m'lp with percentage of total calls per block. 

FIGURE 6.-Zone Map 11 p.m.-7 a.m. shift; used April-July 1968. 
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FIGURE 7.-Zone map 7 a.m.-3 p.m. shift; used April-July 1968. 
FIGURE 8.-Zone map 3 p.m.-ll p.m. Shift; used April-July 1968. 
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IMPLEMENTATION 

On April I, 1968, a full-scale field test of the 
Edina version of random patrol concept was 
implemented. Guidelines established for the 
field experimentation included: 

1. The entire uniformed police force of the 
Village of Edina, on all shifts, was involved; 
all were given zone maps. 

2. Two of the four zones were patrolled using 
the random patrol technique; the other 
two zones were the control zones and were 
patrolled in the conventional manner. At 
the end of each week the random patrol 
and the control zones were interchanged. 

3. At the start of each shift, each officer was 
given a series of random numbers and 
patrolled the subzones corresponding to 
the random numbers in the sequence for 
a period of 15 minutes. After 15 minutes, 
he proceeded t.o the subzone correspond
ing to the next random number on his list. 
If he received a call, he responded. When 
the call was completed, he proceeded to 
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the subzone corresponding to the next 
random number on his list. 

4. The field tests proceeded as outlined above 
for a period of three months. After a period 
of three months, changes in the system 
were considered. 

5. Patrol assignments were made so that, if 
an officer was in a control zone one day, 
he would be in an experimental zone the 
next day. 

On every call for every patrol officer, the 11 
parameters mentioned previously and shown in 
Figure 2 were recorded. The radio dispatcher 
stamped each complaint sheet with the com
plaint number, call time, arrival time, and clear
ance time. He also noted the location and nature 
of the complaint on e'~ dl sheet for later conver
sion into the numerical designation for location 
and nature of complaint. The information on 
temperature was added later from the U. S. 
"\Veather Bureau records. 

T 
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VARIATIONS 

The length of the experimental portion of 
the project (12 months) permitted several varia
tions on the random patrol concept outlined 
above to be tried. Therefore, the experimental 
portion of the project was divided into four 
three-month periods, and four slightly different 
approaches to random patrol were tried. 

For Period 2, July I, 1968, to October I, 1968, 
the experim('ntal operation was changed to in
clude a weighting factor to take into account 
the seriousness of the call. The various com
plaints were weighted with a value between two 
and twenty as shown in Appendix C. After the 
weighting factors were applied to each com
plaint, the areas of equal crime potential were 
drawn up in the manner described previously. 
The resulting maps of equal crime potential 
zones for the three shifts are shown in Figures 
9, 10, and 11. The primary difference between 
the second period maps using weighting' func
tions and the maps used in the previous quarter 
without weighting function ill that areas where 
there is a predominance of serious calls (auto 
accidents, burglaries, medical emergencies, etc.) 
would get more coverage under the new system. 
The revised experimental approach of Period 2 
used the same method of operation as in the 
previous period. During experimental Period 3, 
October I, 1968, to January I, 1969, the experi
mental operation was modified, and new maps 
were drawn (see Figures 12, 13, and 14). The 
maps are the result of an evaluation of all re
quest for service for October I, 1966, to July 1, 
1968,-a total of 13,847 calls. This represents 
an updating of the information by adding data 
for six additional months. The additional data 
show trends that show up on the map as sub
zones of smaller or larger areas-smaller, if the 
trend has been toward more requests for service 
(compared to the entire Village) and larger sub
zones if the trend has been toward fewer requests 
for service. No other changes were made in the 
method of drawing up the maps. 

The other change in the field operation for 
Period 3 was that all oflicers were provided with 
a complete list of qualltity and type of calls in 
each of the subzones for each shift. The Control 
Data Corporation Model 6600 dig·ital computer 
was programmed to provide the number and 
type of request for service for each of the quarter
mile square blocks, and the data for each sub
zone was compiled from the quarter-mile data. 
The list (see Figure 15) shows the types of calls 
the officer can expect, enabling him to patrol 
more effectively. No other changes in the field 
operation in Period 3 were made. 

The changes in the fourth period of the ex
perimental portion of the project, January I, 
1969, to April I, 1969, permitted ". clhermina
tion of the effect that additional manpower lias 
on response time. Additional men and vehicles 
were provided so that, on the busiest shift (3 
p.m.-II p.m.), a six patrol zone strncture could 
be used. The addition of two zones meant that 
each officer had a smaller area to patrol and 
because he should theoretically be closer to the 
point of need, response time should be reduced. 
No other changes were made on the method of 
patrol described previously. The zone map for 
the II p.m.-7 a.m. shift and the 7 a.m.-3 p.m. 
shift were unchanged fTom Period 3; the six-zone 
3 p.m.-11 p.m. shift map is shown on Figure 16. 

On April 1, 1969, the experimental portion 
formally ended and the analysis phase began. 
However, because of an obvious reduction in 
response time during the project, it was decided 
to continue with the project informally in the 
following manner: during the period April, 
1969, through June, 1969, the entire Village 
was patrolled using the random control concept, 
that is, no control zones were used. All other 
conditions remained the same. During the period 
July, 1969, through September, 1969, random 
patrol was not used. This informal continuation 
of the experimental portion of the project was 
to determine if the response time could be 10w-
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FIGURE 10.-Zone map 7 a.m.-3 p.m. shift; used July-October 1968. 
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FIGURE 12.-Zone map 11 p.m.-7 a.m. shift; used October 1968-AprU 1969. 

17 

I<-



t 
I 
f 
r 
[ 

j 
1 

! 
" 

" 

i 18 

UltH[ " 

(DINA 

FIGURE H.-Zone map 3 p.m.-II p.m. shift; used October 1968-January 1969. 

FIGURE IS.-Zone map 7 a.m.-3 p.m.; used October 1968-Apl'il 1969. 
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LEA Project 235 
Requests [or services and Incidents Report - Edina Police Department 
Period covered: October 1966 to July 1968 
Shift: 7-3 
ZONE 1 

Sub Zone 1 
Fires .... , ................. 9 
Animal calls. . . . . . . . . . . . . .. 7 
Vandalism. . . . . . . . . . . . . . . .. 6 
Med. emer ................. 6 
Kid calls ..... '" .......... 6 
Accidents ...... , . . . . . . . . . .. 4 
Thefts .•................... 4 
Burglaries. . . . . . . . . . . . . . . .. 4 
Domestics ..•.....•..•. , , ., 3 
Susp. car, open door, 

assist, lockout, missing 
person, prowler, assult ....• 1 

. Sub ZOlle 4 
Bike thefts •................ 10 
Accidents. . . . . . . . . . . . . . . . .. 6 
Fires .................... " 5 
Vandalism .•............... 4 
Med. emer. . . . . . . . . . . . . . . .. 3 
Thefts ................... " 3 
Assists .•................. " 3 
Auto thefts ............... " 2 
Animal calls, Kid calls .... " 1 

Sub Zone 2 
Fires ...................... 16 
Thefts ..................... 16 
Accidents, ............. , ... 13 
Med. emer ...... , . , ........ 12 
Bike theft .......... , ..... , .12 
Burglaries ................. 10 
Animal calls .............. , 9 
Vandalism ......... , . , ..... 8 
Kld calls .................. 7 
Assist ..................... 6 
Prowler ......... , . . . . . . . .. 6 
Susp. persons. , ......... , . " .5 
Alarms ................. , .. 3 
Missing person ... , . . . . . . . .. 3 
Domestic, auto theft, 

robbery ................ . 

Sub Zone 5 
Accidents .................. 28 
Thefts ..................... 12 
Alarms .................... 9 
Bike thefts. . . . . . . . . . . . . . • .. 5 
Fires ....•.............. , .. 4 
Animal calls .•.......... , .. 3 
Kid calls. . . . . . . . . . . . . . . . .. 3 
Med. emer ................. 3 
Susp. persons. . . . . . . . . . . . . .. 3 
Burglary .................. " 2 
Robbery, domestic, 

Missing person, Vandalism. 1 

Srlb Zone 3 
Accidents .......... , ..•.... 14 
Bike thefts ............... " 7 
Thefts ..... , ............... 6 
Animal calls. . . . . . . . . . . . . .. 5 
Kid calls ................. ', 5 
Med. emer ... , .... , .. , ... ,. 4 
Fires .............. , ....... 4 
Burglaries. . . . . . . . . . . . . . . .. 3 
Vandalism ................. 2 
Susp. car, susp. person, 

missing person, drunk. . . .. 1 

Sub Zone 6 
Accidents ......•.......... ,32 
Alarms ........ , .......... ,13 
Thefts., .............•..... 8 
Assists. . . . . . . . . . . . . . . . . . . .. 7 
Vandalism ............... " 6 
Burg·laries .....•• "., ... ". 6 
Med. elUer ................. 4 
Fires ...................... 4 
Susp. person. . . . . . . . . . . . . .. 2 
Auto theft ............... " 2 
Bike theft ................ " 1 

FIGURE 15.-Salllple page of List of Events given to all Patrol Officers. 

ered even more by having all patrol units 'use 
random patrol, and also to determine if response 
time would rise onr:e the random patrol tech· 
nique was abandoned. A 75.day project exten· 
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sion was requested and received from the span· 
soring agency (The Law Enforcement Assistance 
Administration) to permit inclusion of the addi· 
tional data in this report. 
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J!IGUltE 16.-Zone map 3 p.m.-ll p.m. shift; used Janunry-April1969. 
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RESULTS 

As explained eatlierl the response time was 
the main dependent variable under investigation 
in the project. Comparing the average response 
time for the year of the random patrol field test 
(April 1968-March 1969) with the average re
sponse time for the year just prior to the field 
test (April 1967-March 1968), Table 1 shows 
that the average response time decreased by 40 

'".CADLE I.-Data Stllntllary-Respollse time versllS number 
of calls 

APRIL I067-SEPTEMBER 1969 

Average 
Number l'esponse time-

Year Month Police Calls (min.) 

1967 Apr 356 6.99 
1968 Apr 762 4.32 
1%9 Apr 697 3.70 
1967 May 386 7.45 
1968 May 672 4.73 
1969 May 656 3.77 
1%7 Jun 628 7.43 
1968 Jun 928 5.01 
1969 Jun 840 3.75 
1967 Jul 593 7.73 
1968 Jul 958 4.65 
1969 Jul 821 3.93 
1967 Aug 612 8.6 
1968 Aug 867 4.08 
1969 Aug 817 4.17 
1967 Sep 554 8.11 
1968 Sep 731 4.25 
1969 Sep 673 3.98 
1967 Oct 642 6.71 
1968 Oct 662 4.30 
1967 Nov 667 6.73 
1968 Nov 627 3.80 
1967 Dec 553 6.02 
1968 Dee 632 4.16 
1968 Jan 468 6.14 
1969 Jan 651 3.95 
1968 Feb 399 6.23 
1969 Feb 664 3.84 
1968 Mal' 684 6.44 
1969 Mar 607 3.69 

Average response time-April 1967.March 1968 = 7.05 minutes 
AVerage response time-April 19G5·March 1969 = 4.22 minutes 
Average responsc tlmc-Aprll 1969.Sept. 1969 = 3.88 minutes 
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percent from 7.05 minutes to 4.22 minutes. 
Comparing the number of calls during the 
experimental year (8,097) and the number of 
calls in the previous year (6,522), the 40 percent 
decrease in response time was achieved despite 
a 19 percent increase in requests for service. 

Although the average response time did not 
decrease for each month of the project-slight 
monthly rises are apparent from Table 1~-exami
nation of the change in response time per cal
endar quarter (Table 2) is revealing. The quar
terly results are shown in Figure 17. Note that 
for the first two quarters (April-September, 
1967) the average response time is 7.29 minutes 
and 8.12 minutes. During these two quarters, 
no part of the project had been initiated. During 
the next two quarters, (October, 1967-March, 
1968) in which the response time dropped to 
6.45 minutes and 5.94 minutes, the planning 
phase of the project was in progtess. During 
this period, meetings were held with the patrol 
officers to discuss the project and to point out 
the importance of response time. For the next 
four quarters (April, 1968-March, 1969) field 
tests- of the random patrol concept were in 
progress, and the response time dropped suc
cessively from 4.68 minutes to 4.33 minutes to 

TABLE ~.-Average response times for the ten quarters 
involved in the Edirla pro;ect 

Quarter 

April 1967 -June 1967 
July 1967 - September 1967 
October 1967 - December 1968 
January 1968 - March 1968 
April 1968 -June 1968 
July 1968 - September 1968 
October 1968 - December 1969 
January 1969 - March 1969 
April 1969 -June 1969 
July 1969 - Septembt!r 1969 

Number 
of calls 

1370 
1759 
1862 
1531 
2362 
2556 
1921 
1922 
2193 
23U 

Average 
response time 

(min.) 

7.29 
8.12 
6.45 
5.94 
4.68 
4.33 
4.08 
3.82 
3.74 
4.03 

4.08 minutes to 3.82 minutes. Because of the 
improved response to calls during the field test 
period, it was decided to use random patrol at 
all times in all zones for one quarter (April
June, 1969). The average response time de
creased further to 3.74 minutes in this period. 
During the final quarter of the project (July
September, 1969), it was decided to determine 
the effect of stopping tho use of random patrol 
by having the patrol cars operate as they were 
prior to the experiment. During this period, the 
average response time rose for the first time in 

eight calendar quarters. The increase was from 
3.74 to 4.03 minutes, or about eight percent. 

In Tables 3 and 4, the average response times 
in the experimental and control zones are given 
for the four quarters and for the 12 months of 
the field tests. The data obtained after the offi
cial field tests were <;oncluded are also given. 
It is noteworthy that for both the 12-month 
period and the 18-month period the number of 
calls and the average response time in the control 
zones and the experimental zones were nearly 
identical (average response time in the experi-

TABLE g.-Response times lor the six experimental qllarters Of the project for both control amI (Jxpel"i;n, .laI1un'es 

Control Zones Experimental Zones Totals 

Quarter Average: Average Average 
response Number response NUr:J.ber response Number 

time (min.) of calls time (min,) of calls time (min,) of calls 

APR - JUN 1968 4.64 1157 4.73 1205 4.68 2362 
JUL -SEP 1%8 4.4 1225 4.26 1331 4.33 2556 
OCT -DEC 1%9 4.15 1048 4.03 873 4.08 1921 
JAN - MAR 1969 3.79 995 3.88 927 3.82 1922 
APR -JUN 1%9 3.74 2193 3.74 2193 
JUL - SEP 1969 4.03 2311 4.03 2311 

TABLE 'i.-Data Stlmmary-ResjJollse time and numbel' of calls for eXjJerimental aile! cOlltrol zones 

Date 

Apr 1968 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 
Jan 1969 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 

Totals 

Number 
of cal\s 

396 
335 
474 
503 
432 
396 
2% 
270 
307 
298 
307 
322 
697 
656 
840 

6529 

APRIL 19G5-SEPTEMBER 1969 

Combined control 
Experimental zones Control zones and experimental 

Average Average Average 
response Number r('spOl1se Number response 

time (min.) of calls time (min.) of calls time (min.) 

4.15 366 4.50 762 4.32 
5.04 337 4.41 672 4.73 
5.00 454 5.01 928 5.01 
4.48 455 4.83 958 4.65 
4.04 435 4.12 867 4.08 
4.25 335 4.25 731 4.25 
4.35 366 4.26 662 4.30 
3.82 357 3.79 627 3.80 
3.92 325 4.38 632 4.16 
3.99 353 3.92 651 3.95 
3.92 357 3.80 664 3.84 
3.72 285 3.66 607 3.70 
3.70 697 3.70 
3.77 656 3.77 
3.75 840 3.75 

821 3,93 821 3.93 
817 4. !7 817 4.17 
673 3.98 673 3.98 

4.08 6736 4.20 13265 4.14 
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TABLE 5.-Response time and number of calls for the three shifls 

YEAR 1 YEAR 2 - APRIL 1968 - MARCH 1969 

Shift 
April 1967 -
March 1968 Control zones Experimental zones 

Control and 
Experimental zones 

Response Number 
time (min.) of calls 

Response Number 
time (min.) of calls 

Response Number Response Number 

time (m:n.) of calls time (min.) of calls 

11 p.m. - 7 n.m. 
7 a.m. - 3 p.m. 
3 p.m. - 11 p.m. 

A veragc response 
time 

Total calls 

6.111 
7.666 
6.877 

7.05 

Net change Crom Yeat 1 to Year 2: 
Number of Calls +19% 
Response Time -'100/. 

1194 
1944 
3384 

6522 

3.439 
5.192 
4.132 

4.25 

mental zones was approximately 3 percent lower 
than in the control zones). 

In Tables 5 and 6, average response times and 
number of calls for the experimental year and 
for the prior year are given on a per-shift basis. 
For both years, the percentage of total caUs per 
shift was approximately: 11 p.m.-7 a.m., 20 per
cent; 7 a.m.-3 p.m., 30 percent; 3 p.m.-II p.m., 
50 percent. The average response time on each 
shift for the experimental year was approxi
mately l10 percent less than for the correspond
ing shift of the previous year. The number of 
calls and the average response times are approxi
mately the same for the experimental and control 
zones for each of the three shiEts. 

Table 7 shows the average response time and 
number of calls for each day of the week of the 
experimental year and of the prior year. In 
addition, average response time and number of 
taUs for each day of the week are given for the 
experimental and control zones. The most note
worthy observation from the data is that the 
number of cans rises gradually from Monday 
and reaches a peak on Saturday and then drops 

TABLE 5.-Percent of total calls per shift 

SHIFT YEAR 1 YEAR 2 

Percent Percent 
11 p.m. - 7 n.m. 18.3 20.6 

7 n.m. - 3 p.m. 29.9 32.0 
3 p.m. -11 p.m. 51.8 47.4 
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833 3.462 829 3.451 1662 

1284 4.950 1300 5.070 2584 

1951 4.210 1900 4.171 3851 

4.20 4.23 

4068 4029 8097 

sharply on Sunday. Comparing response tim~s 
for the days of the week bet'ITeen the expert
mental year and the previous year, the trend 
mentioned previously continues: average re
sponse time for each day of the week duting 
the experimental year is approximately 40 per-

TABLE 'I.-Response times for clays of tile wee" 
APRIL 1967-MARCH 1969 (Years 1 and 2) 

Da~ of 
week 

Monday 
'Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Sunday 

Day of 
week 

Monday 
Tuesday 
Wednc.~day 

Thursday 
Friday 
Saturday 
Sunday 

Year 1 

Response Number 
time (min.) of calls 

7.569 916 
6.712 808 
6.870 840 
6.840 924 
7.105 1029 
6.781 1202 
6.919 804 

Year 2 
control zones 

Response Number 
time (min.) of calls 

4.546 568 
4.260 577 
4.179 525 
4.298 568 
4.628 613 
4.120 674 
4.243 543 

YeaI' 2 

Response Number 
time (min.) of calls 

4.487 1139 
4.102 1094 
4.232 1064 
4.314 1159 
4.315 1213 
4.298 1355 
4.415 1073 

YeaI' 2 
experimental zones 

Response Number 
time (min.) of calls 

4.429 571 
3,926 517 
4.284 539 
4.330 591 
3.995 600 
4.474 581 
4.591 530 
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cent less than the average response time for each 
day of the week during the previous year. There 
is no applicable difference in average response 
time for the days of the week when the experi.
mental zones are compared with the control 
zones during the experimental year. 

In Table 8, avera.ge response times and num
ber of calls are given for the various slot weights 
for the experimental year and prior year and 
for control and experimental zones. Slot weight 
refers to the weighting system for type of call 
mentioned in a previous section and is described 
in detail in Appendix C. As expected, for both 
the experimental year and the prior year, the 
average response time is highest for' the low 
priority category (weights 2, 4, and 6) and lowest 
for the high priority categories (weights 18 and 
20). Figure 18 shows that the relationship be
tween slot weight and average response time for 
the two years have the same general shape and 
differ only in the magnitude of response time. 
There is no apparent difference in the relation-

ship between average response time and slot 
weight in the expe:dm<:ntal zones as compared 
to the control zones. In hath cases average re
sponse time is highest for low priority slot 
weights and lowest for highest priority slot 
weights. 

During the quarter January-Match 1969, it 
was decided to determine if additional police 
patrol manpower could further reduce response 
time. A six-zone structure was set up on the 
busiest shift (3-] 1 p.m.), 'while the other two 
shifts retained the four-zone structure. During 
January-April, 1969, the average response time 
for all shifts was 3.82 minutes; on the 3-11 p.m. 
shift the average response time was 3.25 minutes, 
and on the other two shifts the response time 
was ll.l minutes. During the quarter, 46 percent 
of the calls occurred on the 3-11 p.m. shift, and 
the remaining 54 percent was split between the 
other two shifts. 

All of the data on which the results mentioned 
above were based were obtained from the in for-

TABLE B.-Response time ver.Hls slot weight and mtl1lber of calls 

Y'car 1 Yem' 2 
April 1967 - March 1968 Total April 1968 - March 1969 

Slot Response Number Slot Response Number 
weight time (min.) of calls weight time (min.) of calls 

2 8.135 954 2 4.663 1244 
4 7.659 1142 4 4.225 1540 
6 B.409 1115 6 4.810 1342 
8 6.251 299 8 3.951 448 

10 7.086 569 10 4.360 539 
12 5.758 33 12 3.929 84 
14 6.281 577 14 4.129 574 
16 6.194 1178 16 4.404 1506 
18 3.713 216 18 3.015 272 
20 3.757 399 20 3.371 510 

Year 2 Year 2 
Experimental zones Control zones 

Slot Response Number Slot Response NlImbcL' 
weight time (min.) of calls weight time (min.) of calls 

2 4.686 612 2 4.641 632 
4 4.210 775 4 4.239 765 
6 4.896 642 6 4.731 700 
8 4.005 214 8 3.902 234 

10 4.234 282 10 4.498 257 
12 3.872 39 12 3.978 45 
14 3.927 301 14 4.352 273 
16 4.382 775 16 4.428 731 
18 2.883 120 18 3.118 152 
20 3.374 254 20 3.367 256 
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Average 
rosponse 
Hmo (min.) 

8.12 

Calendar quarter 

(Quarler lis April-June 1967) (Quarter 10 Is July-September 1969) 

FIGURE 17.-Avernge response tillle {or the tell C:llendar 
quatters ililvolvl'tl in the Edina project. 

mation stored in the digital computer memory 
through the use of the computer program de
scribed in Appendix A. Comparisons betweel1 
the experimental year and the prior year were 
obtained simply by applying the program be
tween the limits of April, 19G8-March, 19G9, 
and the limits April, 1967-Mal'ch, 1968. During 
the planning phase of the progTam, it was de
cided that an evaluation of the calendar year of 
data might provide assistance in deployment of 
police patrol manpower. The calendar year Jan
Ual"y I, 1967, to January 1, 1968, was selected 
for the analysis, and the computer was pro
grammed using those limits. Figures 19, 20, 21, 
and 22 are the results of the analysis. Figure 19 

;26 

Ro!~t)nse 
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YEAR 1 
April 1967-March 1\~68 

Overall average response lime 7.05 min. 

2 4 6 8 10 12 14 16 18 20 

Slot weight 

Response 
tlmo 
(min.) 

YEAR 2 

April 1968-March 1969' 

Overall averago response time 4.22 min. 

2 4 6 8 10 12 14 16 IS 20 

5101 weight 

FIGURE IS.-Response tilllC! versus slot weight {or year 1 
and 2. 

shows percentage of total annual calls for each 
month on the three shifts. The graph confirmed 
what was suspected: the number of calls on all 
shifts gradually rises to a broad maximum in 
the summer months and gTaduaUy drops to a 
minimum in the winter time. Figure 20 sbows 
percentage of total weekly calls for each day of 
the week on each of the three shifts. It too con
firms what was suspected: the graph rises gradu
ally from Tuesday to a peak on Saturday with 
a sharp drop on Sunday. Figure 21, a comparison 
of a percentage of total daily calls for the various 
weather conditions for each of the three shifts, 
shows how rain or snow affected the number 
of requests for service; 9.6 percent of all calls 

\ 
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Plrclnloge 
of lots' II p,m.-7 •. m. 
cells 

FMAMJ JASONO 
Month. of tho yon, 

Percontnge 
~~I\~IO' 7 0,m.-3 p.m. 

F M A M J J A 0 N 0 
Monlh, 01 Ihe yon.' 

Poreonlago 
0110101 3 p.rn-II p.m. 
calls 

4.5 

Monlhs of the yoa, 

FIGURE 19.-PcrccnCnge o{ total calls 'Yersus 1110nth of the 
year Cor each shift, January-December 1967. 

occurred when it was snowing, and 7.5 percent 
of all calls occurred when it was raining. Even 
in a year with record snow fall, snow is falling 
in Edina less than 4 percent of the time. Figure 
22 shows the percentage of calls for each tempera
ture range for the three shifts. As expected, the 
shape of the gTaph approximates the shape of 
the temperature distribution curve over the year 
for Edina, thus confirming the results of Figure 
19: almost equal distribution of request for 
services throughout the year with a slight in
crease in the summer months. 

Response time was the primary dependent 
variable under investigation in this project. It 
was hoped that if response time could be reduced 
there would be a n!sulting favorable effect on 
the crime rate. Analysis of the data for the 
experimental year and the prior year for the 
Federal Bureau of Investigation Classification of 
Part I Crimes (categories 29-40 of the listing 
of Appendix C) shows that for the year April 
1967-March 1968, there were 1,100 Part I 
crimes; for April 1968-March 1969, there were 

1,221 Part I crimes. These figures indicate an 
11 percent increase in Part I crimes. 

Reports from the Minnesota Bureau of Crimi
nal Apprehension for all of Hennepin County 
(of which Edina is a part) shows that for the 
period April, 1967-March, 1968, there were 
40,283, and for the period April, 19G8-March, 
1969, there were 47,135 Part I crimes. These 
figures indicate an increase of 17 percent in. 
Part I crimes for the entire County. 
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FIGURE 20.-Percentage of the total CllUS 'Yen'lls day o{ the 
week {or each shih January-December 1967. 
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PROGRAM EVALUATION 

The primary goal of the project-reduction of 
average response time-has been realized. During 
the year-long field tests of random patrol, the 
averagt: response time decreased 40 percent com
pared to the previous year. While the project 
was still in the planning phase, the Edina police 
officers were introdllced to the random patrol 
concept. Through regular meetings between re
searchers, police administration, and patrol offi
cers, the value of reduced response time was 
explained, the project methods and goals were 
described, and questions and comments from 
everybody involved were discussed. As a result 
of the early meetings, average response time 
started dropping even before the field tests were 
started. 

Once the field tests were initiated, response 
time continued to decrease. Each calendar quar
ter, new methods were introduced, and the pa
trol officers were given more information about 
where and when the various types of requests 
for service occurred. And for each calendar 
quarter throughout the project, response time 
dropped. When the one year of scheduled field 
tests was concluded, the favorable results caused 
the Edina Police Department to continue ran
dom patrol for three months over the entire 
Village, and the average response time continued 
to drop. Only after the use of random patrol 
was stopped and routine patrol methods restored 
did t.he average response time start to rise. The 
vast majority of people involved with the ran
dom patrol project are convinced that random 
patrol is better than routine patrolling tech· 
niques. It is anticipated that new and improved 
random patrol techniques will continue to be 
investigated and tested by the Edina Police 
Department. 

In addition to the actual improved patrolling 
methods, other benefits were derived from the 
project. The analysis of previous request for 
service made possible by the data processing 
techniques employed in the project provided 
great assistance in deployment of police patrol 

manpowel. The entire patrol zone structure was 
changed so that each zone now has approxi
mately the same activity as each other zone. The 
data analysis showed that about one-half of all 
request for service occur on one shift (3-11 p.m.) 
so the manpower on that shift was increased. 
Weekly and yearly trends were identified. Analy
sis of the effect that weather conditions have on 
requests for service showed that the likelihood 
of a request for service is approximately twice 
as great in bad weather as in clear weather. 

As expected, response time can be decreased 
by increasing th~ number of police patrol units 
in an area. During the quarter when the 3-11 
p.m. shift was patrolled with six zones (six patrol 
vehicles), while the other two shifts used four 
zones, the average response time was 20 percent 
lower on the 3-11 p.m. shift even though that 
shift handled 46 percent of total calls. 

Crime rate is influenced by many factors. 
During the course oE the project, the crime rate 
in Edina rose 11 perceut while in the rest of 
Hennepin County it rose 17 percent. Part of 
that difference may have been due to random 
patrol. 

Another benefit of the project is that better 
reporting techniques certainly resulted. More 
care was taken in ensuring that the correct times 
were recorded on each incident. By involving 
the patrol officers in the planning as well as the 
operations of the project, they realized more 
fully the importance of reporting techniques. 

This involvement of the patrol officers in the 
project probably accounted for the fact that, 
although the average response time dropped 
sharply during the project, there was no corre
sponding difference in response time between 
the control zones and experimental zones. The 
patrol officers freely admitted that when they 
were operating in a control zone they "were 
trying to beat the computer", and they admitted 
that they used every bit of information at their 
disposal to accomplish that. The random patrol 
zone map and sheets showing breakdown of call 
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types per zone were available to patrol officers 
in the control zones, and many apparently used 
them. 

The project was not without its shortcomings. 
Despite the success of the random patrolling 
technique, some officers complained that the 
random assignment of patrol zones prohibited 
them from using their intuition. They (elt that 
they could do a better job of guessing where 
requests for service would occur than could a 
computer. 

One real disadvantage of random patrol is 
that the use oE radar speed timing devices by 
patrol officers under random patrol is difficult. 
Because the officer spent only 15 minutes in a 
zone, there was insufficient time to set up and 
check out the radar set. As a result, the number 
of arrests through radar speed detection dropped 
during the project period. 

Another difficulty observed is that during ex
tremely busy periods random patrol could not 
be used as described in this report. When two 
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or more calls occurred in the same zone at the 
same time, a car from another zone would be 
sent to the call. It is not known what effect this 
difficulty had on the overall project results. It 
did have the obvious effect of. raising the average 
response time. One solution to the problem t.hat 
was used was to have the sergeant on duty go 
into any patrol zone where the regular patrol 
officer was out of service. 

Because no data processing equipment is used 
routinely by the Edina Police Department, the 
process of getting the data from the officer's 
reports into the computer memory was a tedious 
task. The procedure required that someone man
ually transcribe the data from the complaint 
sheet onto master sheets and then have the 
master sheets transcribed onto data punch cards 
to be read into the computer. Had data process
ing equipment been available at Edina Police 
Department, the data could have been tran
scribed directly f.rom the complaint sheets to 
punch cards, thus saving one step and a great 
deal of time. 

I 
1 

OVERVIEW BY POLICE ADMINISTRATION 

The best commentary on the project by the 
Edina Police Administration can be obtained 
by quoting, in part, from a memorandum Wayne 
W. Bennett, Director of Public Safety for Edina 
directed to the Edina Police Department and 
Edina Officials. 

The percentage of decrease in response time for each 
individual month, where three years of data were avail
able, was approximately 40 percent During the year 1967 
and the first three months of 196B, the application of the 
computer techniques was not in effect 1n the field opera
tions. In the year 1967, the average response time was 
rather consistently in the seven-minute range. After the 
start of the project in April 196B, the response time was 
lowered to the four-minute range for the first six months 
of the projeCt and grad11'11ly decreased to thl'! three
minute range. During the year 1969, the three-minute 
range was maintained with the exception of one month. 
It is interesting to note that before the start of the 
project, we were attempting to achieve an average l'e
sponse time in the three-minute range for emergency 
calls. But it is indicated by the statistics that the project 
achieved the low three-minute range average for all 
requests for service of which only a small percentage are 
emergency calls. 

It should be noted that the project decreased the 
response time from 1967 to 1969 by 40 percent which is 
slightly under one-half of the response time that was 
needed before the project began. AtiOther important point 
is the consistency of the decline pattern. 

II is significant that there was no increase in the number 
of patrol zones (rom January I, 1967, until January I, 
1969, when two more patrol zones were added on the 
3-11 shift only. Therefore, perhaps an assumption can be 
made that the decreases in response time were due prin
cipally to thr. techniques developed in the project. 
Another factor which may have improved the response 
time was the bringing into the development of the tech
niques, all of the police department personnel through 
department meetings and including all subjects in the 
development of the techniques, therefore providing an 
important factor, which is the sense of participation in 
the devel?pment phase. 

Another factor was the competition among men that 
were assigned to the computer zones and the noncomputer 
zones to see which could respond to calls the fastest, and 
aner having patrol zones under the computer technique, 
it was found that the officers in the noncomputer zones 
tended to operate in much the same way as they did when 
they were in the computerized zone. 

I think another factor in the response time may have 
been the alertness of the dispatchers to put a time as 
close as possible to the dispatCh time and the arrival time 
by putting the initial compLaint in the time stamp device 
as soon as possible after dispatching the vehicle to the 

scene and receiving the call froln the officer that he had 
arrived at the scene. 

During the months of April Hl6B, through March of 
1.969, the project was operated under a technique of 
placing one-half the police patrol zones under the com
puter and one-half noncomputer. These zones werc then 
interchanged at assigned intervals. From April 1968 to 
the end cf Mal'ch 1969, it appears that a somewhat steady 
decrease in average response time was achieved-with the 
first six months in the four-minute range and the second 
six months in three-minute range. During the months of 
April, May, and June of 1969, all police patrol zones were 
operated under the computer technique. The response 
time for the three months was very consistent as indi
cated by a 3.7 minute response in April, 3.77 minutes in 
May, and 3.75 in June. During the months of July, 
August, and September, 1969, all police p<llrol zones were 
operated under noncomputer technique, and it is inter
esting to note that in all three months the response time 
was greater than it was in thl! three months of operation 
under the computer technique. In fact, the month of 
August 1969, even with the additional two zones (3-11 
shift) was higher than August 01: 1968. September 1969, 
was, for ·all intents and purposes, an average of four 
minutes (3.9B), which indicates that, without the com
puter teChniques, we have returned to a '1.05 average 
response time, which was the response time a year pre
viously, in August 19GB. This is true even though the 
dispatcher does have an awareness of keeping more 
accurate time and in spite of the fact that the officers are 
very well aware of the importance of response time. This 
is significant since it suggests that if the computer tech
nique is not continued, Wi! will soon return to a foul'
minute, or greater, response time. 

According to the statistics for the 15 months of opera
tion under the computer, the average response time was 
4.08 minutes. For the 15 months of operation in the zones 
that were not under the computer, it was an average 
response time of 4.20 minutes. While the difference here 
is not significant, it should be noted that during April, 
May, and June, when all patrol zones were under com
puter, it was an average of 3.74 minutes, ani! during the 
following three-month period-July, August, :,nd Septem
ber 1969-the average was slightly over four minutes per 
call. 

It is my conclusion from the statistics contained in this 
report that the application of the computer technique to 
the assignment of police patrol vehicles is more efficient 
from the standpOint of faster response time, even though 
all other factors are the same. I think this is proven by 
the fact that the 1967 response time Was significantly 
higher (40 percent); the fact that during the three-month 
period when all patrol zones were ~1\l(ler the computer 
the response times were consistently lower than those dur
ing the following three months when the entire patrol 
zones were not under the computer teChnique; by the 
fact that, during 15 months of operation, those zones 
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under the computer were lower in response time than 
those zones not under the computer; and during the 
entire 15-month study the patrol zon~~ which were oper
ated un del:' the computer technique were lower in response 
time 11 of the 15 months of operation. 

It is very clear that the application of the computer 
technique to the assignment of police vehicles and per-

sonnel is in its infancy, but in spite of this the technique 
indicates a better response time under this system than 
under any other type of patrol assignment system. It 
would also appear that since the technique is in its 
infancy, improvements can be made in the computer 
technique which would additionally decrease the re9ponse 
time. 
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USE OF RANDOM PATROL BY OTHER POLICE DEPARTMENTS 

The techniques developed in the Edina Proj
ect are transferable to other police departments. 
The random patrol methods can serve as a model 
for use by other departments sim,ply by substi
tuting that department's records on requests for 
service in the computer program of Appendix A. 
The step-by-step techniques for using the Edina 
Random Patrol Model are presented in the 
section of this report called Project Description. 
If it is only desired to use the records on request 
for service to set up areas of equal crime poten
tial and not to do a complete analysis on the 
request for service, the data needed can be 
reduced to: 

1. Complaint number 
2. Nature of complaint 
3. Location of complaint 
4. Time the call was received 
5. Time the officer arrived 
A coordinate system and a category designa

tion system similar to the ones described in this 
report must be established. Then, the five items 
of data (above) are transcribed onto digital com-

puter punch cards and read into the digital 
computer. Both the key punching and computer 
services are available from commercial sources 
if the sources are not avaHable within the police 
department or other agencies of the government. 
The computer program of Appendix A is then 
used to generate a printout o~ percentage of 
calls that occurred in each of the coordinate 
blocks for each shift. The blocks are then com
bined to form the geographical areas equal in 
crime potential as described previously. Once 
the zone and subzone structures are established l 

the actual dispatching is done using random 
numbers; the computer program of Appendix B 
can be used to provide the random numbers for 
any number of subzones. 

Actual operation can be handled exactly as 
described in the section of this report entitled 
Implementation, or any variation of it can be 
used. The key to the Edina version of Random 
Patrol is the establishment of subzones equal 
in crime potential and the use of random num
bers for patrol assignments into those subzones. 
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APPENDIX A 

PROGRAM "POLICE" 

Program POLICE is basically a four dimen
sional frequency tabulation exercise where multi
pass techniques are required because of memory 
restrictions in the computer. It operates from 
a data tape which is prepared in blocks of up 
to 25 observations or complaints. Each complaint 
consists of 19 items as follows: 

Item COlltellt 
1 Complaint number 
2 Month 
3 Day of week 
4 Day of month 
5 Call time, hour 
6 Call time, minute 
7 Arrival time, hour 
8 Arrival time. minute 
9 Clearance time, hour 

10 Clearance time, minute 
I I Nature of complaint 
12 Coordinate 1 
13 Coordinate 2 
14 Precipitation condition 
15 Temperature range 
16 Lag time (arrival-calI) 
17 Delay time (Clearance-arrival) 
18 Weight associated with nature of call 
19 Year 

Each block of the data tape is up to 25 of such vectors pre
ceded by a count of the actual number of vectors to enable 
the processing of short records. 

Program POLICE defines logically Item 20 
set to one, hence allowing analysis to be done 
with no item breakdown. 

The basic analysis is a frequency analysis for 
the four dimensional cell 

Coordinate 1 X Coordinate 2 X time X item 
and 

time X item 
where item is specified as one of the above 20 
items. The solution is determined by control 
cards to POLICE. 

The control cards for POLICE consist of a 
card which shall be called Card 1, followed by 
various optional cards as determined by Card I. 

Card I 
Col 1-10-This field is for identification 

purposes (and also to terminate processing 
if "END" occurs left justified). It serves no 
function to the analysis described by this 
card. 

CollI, I2-This field is the specification 
of the type of analysis desired. If it contains 
K where 0<K~20 then POLICE performs 
a four dimensional analysis on the indicate 
time scale (see time field) and item K. Note 
that Item 20 causes dIe four dimensional 
problem to reduce to a three dimension 
problem. If K~O then an analysis results 
independent of the coordinate pair. This 
option implies another control card called 
card Z. Also a lag time average is calculated 
under this option for each weight category. 

Col 13, 14, 15-This field specifies the 
range on the item selected. If no item was 
selected the field is ignored. If the range on 
item selected is zero, only a Village analysis 
on the selected item will result. 

Col l6-This column is used to jndicate 
the procedure for handling double observa
tions (these observations with multiple 
cards, ego 10019 and 10019Vz). If an X is 
punched in Col 16 then only the first of the 
two cards of the observation is considered. 

Col 17, 18-This field specifies the num
ber of divisions in the 24-hour clock. The 
24-hour day is split into this many slots, 
hence the only legal values are 1, 2, 3, 4, 6, 
8, 12, 24. Examj)le to get 11-7, 7-3, 3-11 
shifts use the value 3. The algorithm in 
POLICE originates the first division at 2300 
hours. 

Col 19-This field is termed the Village 
key and controls the option selected by Col 
11 and 12. If four dimensional analysis was 
indicated in 11 and 12 this field, if nonzero, 
implies an analysis for the entire Village 
(independent of coordinates) in addition to 
the indicate coordinate analysis. If the analy-
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sis selected in 11 and 12 is independent of 
coordinate, then this field indicates the num
ber of item descriptions (see Card 2) to 
expect. 

Col 20, 21 Ml }D . d £ l' Col 22, 23 M2 • at~ Will. ow or ana YSIS 

Col 24-27 Y 1 IS (Illcluslvely) M1/Y 1 to 

Col 28-31 Y2 M2/Y2 

Col. 32-This field is used to handle dif
ferent weight schemes. 1£ other than W or 
blank is selected, it is necessary that the 
preceding Card 1 have selected the follow
ing (Col 33) option. If W is selected, then, 
the frequency analysis is done with the 
weight values from the data tape (Item 18). 
If blank, then the frequency analysis is done 
with each occurrence of equal weight or one. 
1£ 1, then the weighted analysis is performed 
using a selected transformation on weight 
value. Presently the weight used WI is Wi! = 
Pi WI where WI is the weight from the data 
ta.pe and PI is the:! probability of occurrence 
of this weight as calculated on the setup run 
(see next field). 

Col 33-This field allows a setup for 
weight transformation. If a p, then the 
probabilities of the weight values is calcu
lated and can be used by the next Card 1 
definitions. 

Col 34, 3~;-This field allows grouping of 
coordinate X coordinate squares into a 
given region. It can be selected only if a 
four dimensional analysis is selected .. 

If zero, no group analysis. 
001 36-1£ positive, then groups are de

fined by following cards (see Card 3) and 
the number of groups is taken to be this 
field. If negative, then the previous group 
definitions are assumed. This field allows 
selection of the experimental verses control 
window (experimental complaints have neg .. 
ative identification numbers). 

If C, then only control observations are 
used for the analysis. If X, then only ex
perimental observations are used in the 
analysis. If not X or C, then no window is 
defined, and all othenvise legal complaints 
are considered. 
Card 2 

This card is used to define items to be 
used for a coordinate independent analysis. 
The number of items expected is supplied 
by Col 19 of Card l. 

CoII,2 Item I-index (i.e. which item) 
Co13-5 ltem I-lower bound (inel) 
Co16-8 ltem I-upper bound (inel) 
Col 9-10 Item 2-index (i.e. which item), 

etc 
Card 3 

This (these)' cards define group defini
tions. The following card set must follow 
for each group defined by Col 84, 35 of 
Card 1. 
Card .3a 

Col I-4-Number of CI, C2 pairs in this 
group eg K. 
Card 3b 

Punched 2 columns per coordinate num
ber; specifies K coordinates, hence 2K inte
gers must appear, 40 per card. They are 
associated in twos as coordinate pairs. If 90 
coordinate pairs in a group then 3 Card 3b 
must fo)]ow the Card 3a for the group. 

System Routine Definition 

POLICE uses a routine called QLENGTH 
which returns the maximum available address 
available to POLICE. This is done because of 
the mUltiprogramming. environment presented 
by the CDC 6600 which makes memory flexi
bility desirable. The actual computer program 
follows: 

r-
:1 
'I 
II 
I 
i 
l 

! 
I 
1 
1 
\ 
I 
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'PAOGAAM~OLI~£ (INPUT.OUTIIUT. TAPE.) ..... -' ... - ... --.. --------------
COMMON U C 1) . _ ," . 

DIMeN~lON N~ROUP(la3) , 
IQUIVALENCECIAt'),CNN,TY),CLAG'AL) 
LoelcAL NTR$tSETUP 
LOGtCALCONTRL~ 
LOGICAL CONyRLX. 
INTEGER .CONTROL 
INTElOER ,GROUP 
INTElG[R W,P 

CALL' QLENGTHCNFIELD) 
INItIAL-LOCECIA) . 
NTOtAL-NFIELO-tNtTIAL~20 

100 READ l05'IO,NWV'M'X'NOEXiR'~~TIME.NViLL'Ml,M2'YEAR1,VEAR2'W;P 

P81NT-165 . Y' 

IfCIO.EQ.3H!NO) CALL EXIT 
,ICTM~24/NTIME 
KTN-KTM+l 

CONTRL-CONTROL~EQ.1RC 
.S(tuP.P. EQ. lRP 

•• W"'33B 
It C\hI.E. 0 .OR. W .GT d) W-1 
F[FCNT-O , 
1'(~TRSl GO TO 300 
DQ JOB- K-1.10 

laB F8Q(K)-O.O 

GAOUP.NRECALL 
PRINT 890 

"G FORMATe. GRoUP RECALL REQUES1ED ANDOBTAINED*, 
GO io 107 

104 N~ECALL-GROUP 
·,.GROUp., 
PRINT 865 
DO 805 K-l.GROUP 
NGRoupeK)-J.1 
READ elO.NGc 
NGC·a-NGC 
READ 815. CNGROUP U.Jl.1,ltNGe) 

37 

I 



I 
I 

38 

« ... 
J • Z' Ii e, i ". . , 

PRINT 110,N£EOEo.10 
lio FORHAT(lX,08,A10, 

,., REAL TIME INTERVAL '.'12,'*,*14,-*' TO -*1'2,-7*'14,7 
8 .~ WEIGHT CoOEa ,iRl.1 
9'! SETUP COnEa· ··Rhl 
A '. GROUP DIVISIONS REQUESTED AND REAO- '·12,1 
B* OONTROL VARIABLE KEY '-Rl) 

WToi'a/') 

00 l~~ lal,MAXNT 
lZ! lA(I).O 

00 .3Q IUNB,NTOTAL 
l30 U(paO 

ITOP~MINOIMAX.LOWER.NE.~Hwl) 
);31 REW INn 4 

LASTN-O _ 
133 REAO(4) M8K&(~NNC!.J)'Jalt19)'lal'MBK) 

l' (£OF.4) l ... O,140 
140 DO 135 lal,MBK 

IF(NO~XTRA,NE'1H ,ANO,NNCl,1).EQ,LASTN) GO TO 135 
LASTNaNN(I,jl . 
·1r.(NN(I).LT.O.ANO.CONTR~) GO TO 1~5 
I'CNNII).GT.O.ANO,CONTRLX) GO TO 135 

GO TO (601,602,603,604.60S.606,607,608,609),W 
601 Nwyal.O 

GO. '{'O 141 . 
602 NWYaNN(1,18) 

• I 
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·'1;- (K .lE. 0, QR.t<, 6T ,I 0) 'GO'-=T:':::0~ll:o'i5;--' ---------~-----........--. 
NWY-2,O·K*FFF(K) 
GO TO 141 

604 CONTINUE 
60S CONTINUE 
606' CONTI NUE 
60' CONTlNUE 
'08 CONTlNUE 

N~(1,S'a(NN(1·5'·KTN)/Kr~ 
lE(NN(I,5).GT.NTJME) NN(I,S~.1 

l4S I~(NTRS) GO TO 350 
MarNOEX(NN(f.12'.NN(I.131.NN(I.5),NN(I,NWV)-lOWER+it 
L~NrIME·(NN(I'NWV),.1).NN(I,5, 
AlM)aA(M).Nw! 
A H. ):aA (U .NwT 
IF(SETUP) GQ To 352 
60 TO 135 

~IV DO 35) K~St8 , 

IF(K,LE.O.OR.K.GT.10)GO TO 135 
FFECNYaFfFCNT+l.0 
FRQ tK ,'aFRQ (I<) +1. 
IF(SETUP.ANnuNOTeNTRS) ,GO To 135 

DO 370 J-l.NVILL 
KWNR <. I , it w 

IF.CNNCl.K).L'l.NReJ,2),OR,NNthK) .• GT.NReJt3TI GO To 310 
L-JNOEX(NN(J,K).NR(J,2)+1.NNtI.5',J) 
A CL) aA eLI .NwT 
Wjoj-WTOT+NWT 

370 CONTINUE 
loll CONTINUE 

GO TU 133 
150 ItCNTBS) GO TO 390 

FRa.Ol*NfR 
NS-jToP-LOWEB.i 
MMa lNDEX(19.19.NTiME.NSi 
Do 1&0 Il!,llN ..... BLJ'MwM:L--______________________ _ 

160 A~t)-A(I)/FR 
00 zoo Lat.NS 
00 195 K.ii,NTIME 
Ne4GE-NPAGE+l 
1,CMOO(NPAGE'2).EQ.O) GO To 17i 
PAINT 11Q,~.LO~ER 

170 'OR~AT(IIII •• TIME SLoT a * 13. • VAR VALUE- *15,1/111) 
GO TO 176 

171 PRINT 172,K.lOWER. 
172 FORMAT '*lTIME SLOT a*I:U·. VAR VALUE II, ·IS.IIItLL-__ ...,.,.... __ ~~ .. _ .... 
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OQ, an I-i.19 
MI!·f~Of.X ( I 'J' K, L. ) 

18ft TTel).A(M) . 
las PRINT 19Q.J.(TT(J,.11l1'l9 J 
190 FQ~MAT(5X.lio.5X.l"6~3) 

X'(GBOUp.LE.O) GO TO 19~ 

840 FORHAT(III' GROUPiNGi FOR .B~VE') 
00 845 I_l.GRQUP 

J -NGROUP(J) 
JIIiNGROUP .C J.1 ) , 
M,lNOEXtJl'J2.K.L) 

820 51.55 •• eM) :, 

PRINT 2S0,N~ONEST 
'250 'O~MAT(.lTOTAL. NUMBER.OF CARDS' ACCEPTED '.*12t) 

N"'N 
DO '225 l-l.MAX 
PRINT·. 23$,1. A(NT' 

22! N;IIN.T'+N:TIME 
'230 CONT INUit 
23! FORMAT(i20.F10.3) 

GO TO 100 
300 l;tNVILL.LE.O) GO, TO ,306 

MA)Cfl"~:' .. o '10,'. 'NVILL 
1'«( R 1.3,.NR I~2) 
MAXA-MAXR+j . , 

';10. NPASSlll 
DO 311 K-1tlo 

• u 

......... 

.... 

- .. -----

¥-UQr-, 
'··-~31T-'AQIK")·~LrK'·-.-..O-· --,.--.~ ... ,-.-.~--~---,.-- ................... -., -----

GO to 111 
,390 .T01-"'-0 

, 00 39j 1-1.10 
TOT-TOT+FRQ'I) 
n-AZ+LAG ( H 

to-NA(l,!' 
DO .20' J-~. n 

PRINT 455.BoT.AZ 
PRINT 460 

I'J.NOT.SETUP) 60 TO 100 
PRINT TiS . 

12! FORM~T(.lWEtGHT PROBABILITIES • III 
00 '7)0 Isl,lO . 
FF,FCI)·FRQ(I)/"PCHl "·i.I 

OY-ALL 1-800 
OY"'AI..L a-900 
QNTRL a-9(Jo 

_XHNTL 8-900 
END 

x l 040319681969 oot 
X 1 040319681969 ooX ------.. --~--------

') 
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APPENDIX B 

RANDOM NUMBER GENERATION PROGRAM "IRAN" 

All random numbers gencrated tor the project 
were generated via a routine documented below. 
A. InENTIFICATION 

TITLE 
CLAssmlCATlON 
LANGUAGE 
COMPUTERS 
PROGRAMMER 
DATE 

Pseudo-random lIumber generators 

VI MINN RANDOM 
Compass 
CDC 6400/6500/6600 
James MUI1c\Slock 
August, 1968 

n. AllSTRACT 

A group of subroutines for the rapid internal 
generation of pseudo-random numbers: 

RAN2F-Generates arrays of real random 
numbers having a un-ifo'-m distribution in 
(0,1). 

RAN3F-Generates arrays of real random 
numbers having a uniform, distribution in 
(a,b). 

IRAN-Generates arrays of integer ran
dom numbers having a uniform distribu
tion in [O,NRANGEJ. 

NORMAL-Generates arrays of integer 
random numbers having a normal distribu
tion with mean of 0 and variance of 1. 

RANBIN-Generates arrays of random 
bytes from 1-60 bits each. 

PERMUTE-Generates a random sam
pling' without replacement (or permutation) 
of k items taken from n given items (k ~ n). 

Each subroutine will generate the same se
quence as previous runs if the arguments are 
the same. 

C. USAGE 

12 

1. Calling sequences: 
CALL RAN2F(N,A,SEED) 
CALL RAN 3F(N ,A,SEED) 
CALL IRAN(N,IA,NRANGE,SEI'D) 
CALL NORMAL(N,A,SEED) 

N-An integer input parameter. 

H N < 0, a value of SEED is produced 
from INI 

If N = 0, this acts as if N = 1 below 
If N > 0, the array A or IA is filled 

with N random numben. 
N must be < 65536. 
There are at least two calls needed for 

each routine. The first with N < 0 ini
tiates the r~}l,ltine and the second or any 
later calls with N ~ 0 generates random 
numbers. 

A,IA-An output array, dimensioned at 
least N, which is filled with N random 
numbers on a call with N ~ O. 

SEED-An input-output variable which 
keeps the current location in the sequence 
being generated. For RAN3F, SEED must 
be three consecutive words where the user 
initially sets the values SEED(l)=le£t end
point and SEED(2)=right endpoint of the 
interval (a, b), and the routine sets the 
v,due of SEED(3). SEED is changed by 
each call after the initial one and should 
not be tampered with by the user. 

NRANGE-An integer input parameter, 
> 0, which specifies the range of integer 
random numbers generated. The numbers 
will be in the range [O,NRANGE] or 
[NRANGE,O] depending as the sign of 
NRANGE is respectively positive or nega
tive. 
CALL RANBIN(N,IA,SEED) 

N-An integer input parameter. 
If N < 0, this sets up SEED using the 

value of IA to determine byte length 
If N = 0, this acts as if N = 1 below 
If N > 0, the array IA is filled with N 

random bytes. E;:o' -. - ·'te is right-adjusted 
with zero fill. N n.,--"t be < 65536. 

There are at least two calls needed for 
this routine. The first with N < 0 ini-

tiates the routine and the second or any 
later calls with N ~ 0 generates random 
bytes. 

lA-An integer input parameter which 
determines the byte length on a call with 
N < 0, and an output array which is filled 
with N random bytes on a call with N > O. 
When N < 0, IA must be between 1 and 
60. 

SEED-An array of dimension 19 hold
ing the history which determines the byte 
length. SEED is set up by a call with N < 0 
and should not be changed by the user. 
CALL PERMUTE(N ,IA,K,SEED) 

N-An integer input parameter. 
If N < 0, this starts the sequence of 

calls and sets up SEED. 
If N = 0, this does nothing. 
If N > 0, this indicates the number of 

elements from IA to be drawn from. 
N must be < 65536. 
There are at least two calls needed for 

this routine. The first with N < 0 ini
tiates the routine and the second or uny 
later calls with N ~ 0 generates random 
samples without replacement. 

lA-The input array of elements to be 
drawn from and the output array of K 
elements. IA may be type REAL if sup
plied by the user. 

K-An integer input parameter. 
[K] specifies the number of elements to 

be drawn from IA. 
If K > 0, these elements are supplied 

by the calling program. 
1£ K = 0, nothing is done, IA is not 

permuted. 
1£ K < 0, the program will generate 

the integers 1 - 1'1 in IA and use thesc 
numbers as elements to be drawn from. 

SEED-A variable used for memory. It 
is changed with each call to keep from 
generating the same reordering. Thus, it 
should not be changed by the user. 

3. Space required: 
RAN2F 20s = 
RAN3F Ills = 
IRAN 25s = 
NORMAL 4008 = 
RAN BIN 1078 -

PERMUTE: 120s = 

1610 cells 
7310 cells 
2110 cells 

25610 cells 
71 10 cells 
8010 cells 

4. Error messages: 
uu RAN2F ERROR u** ARGU
MENT 1, N = (value of N) uu N 
MUST BE AN INTEGER < 65536 
**** RAN2F ERROR u** ARGU
MENT 3, SEED = (oct. value SEED) 
*u* SEED MUST BE AN ODD POSI
TIVE FLOATED INTEGER WHICH 
HAS NOT BEEN NORMALIZED 
uu RAN3F ERROR uu ARGU
MENT 1, N = (value of N) **** N 
MUST BE AN INTEGER < 65536 
uu RAN3F ERROR u** ARGU
MENT 3, SEED (3) = (octal value of 
SEED(3)) **** SEED(3) MUST BE AN 
ODD POSITIVE FLOATED INTEGER 
WHICH HAS NOT BEEN NORMAL· 
IZED 
uu IRAN ERROR uu ARGU
MENT 1, N = (value of N) uu N 
MUST BE AN INTEGER < 65536 
**** IRAN ERROR **** ARGU
MENT 3, NRANGE (value of 
NRANGE) u** ABS(NRANGE) MUST 
BE AN INTEGER BETWEEN I AND 
2**48 - l' 
**** IRAN ERROR u** ARGU
MENT 4, SEED = (octal value oE SEED) 
**'*'* SEED MUST BE AN OnD POSI· 
TIVE FLOATED INTEGER WHICH 
HAS NOT BEEN NORMALIZED 
**** NORMAL ERROR **** ARGU
MENT 1, N = (value of N) u** N 
MUST BE AN INTEGER < 65536 
*u* NORMAL ERROR **u ARGU
MENT 3, SEED = (octal value of SEED) 
**** SEED MUST BE AN ODD POSI
TIVE FLOATED INTEGER WI-IICI-I 
HAS NOT BEEN NORMALIZED 
**** RAN BIN ERROR *u* ARGU
MENT 1, N = (value of N) **** N 
MUST BE AN INTEGER < 65536 
**u RANBIN ERROR u** ARGU
MENT 2, IA = (value of IA) u** lA 
MUST BE AN INTEGER BETWEEN 
I AND 60 
uu PERMUTE ERROR u** ARGU. 
MENT 1, N = (value of N) un N 
MUST BE AN INTEGER < 65536 
u** PERMUTE ERROR u** ARGU
MENTS 1 and 3, N = (value of N), K = 
(value of K) u** N MUST ~ ABS(K) 
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UU PERMUTE ERROR u** ARGU
MENT 4, SEED = (octal value of SEED) 
u** SEED MUST BE AN ODD POSI
TIVE FLOATED INTEGER WHICH 
HAS NOT BEEN NORMALIZED 

5. Error returns: 
If any of the above errors occur, the 

user's program is terminated and control 
is returned to the SCOPE system. 

10. Timing: 
RAN2F 

RAN3F 

IRAN 

NORMAL 

8.5 + .80*N 
microseconds with N > 0 
10.0 + 1.80*N 
microseconds with N > 0 

11.0 + 1.75*N 
microseconds with N > 0 

10.00*N 
microseconds with N > ° 

RANBIN 9.0 + 6.1O*N 
microseconds with N > 0 

PERMUTE: 10.1 + 2.30*N 
microseconds if the num
bers are supplied 
4.4 + .65*N 
microseconds additional if 
the routine generates these 
numbers 

12. Cautions to user: 

44 

If any of the routines are not initialized 
(i.e. not called at the beginning with a 
negative first argument), random numbers 
wHl not be produced because a proper 
seed has not been generated. If it is de
sired, all the random number generators 
have the capability of being restarted for a 
second separate program at the next ele
ment of the sequence by use oE SEED. At 
the end of a first program, SEED should 
be printed or punched with ~22 fields and 
at the beginning of the next separate pro
gram SEED should be read in with ~22 
fields. The generators would not be ini
tialized in the second program because 
proper values for SEED have already been 
generated in the first program. (See the 
examples.) 

For all the routines, A or IA must be 
dimensioned at least N 'when N > O. Also, 
in RAN 3F, SEED must be dimensioned 
with at least 3 elements and in RANBIN, 
SEED must be dimensioned with at least 
19 elements. 

13. References: 
a. Hamming, R. W., Numerical Methods for Scientists 

and Engineers, McGraw Hill, p. 383 
b. Barnett, V. C., "The Behavior of Pseudo·Random 

Sequences Generated on Computers by the Mul· 
tiplicative Congruential Method," Mathematics 
of Computatioll, Vol. 16, 196~, pp. 63·69 

c. Marsaglia, G., and Gray, T. A., "A Convenient 
MetllOd for Generating Normal Variables," SIAM 
Revietv, Vol. 6, No.3, July, 1964, pp. 260·264 

d. Hull, T. E., and Dobcll, A. R., "Random Number 
Generators," STAlI{ Review, Vol. 4, No.3, July, 
1962, pp. 230·254 (Very good survey article) 

e. Abramowitz, M., and Stegun, I. A., Handbook of 
Mathematical Functions, National Bureau of 
Standards, Applied Mathematics Series No. 55, 
1964, pp. 949·953 

f. Balbine, G. de, "Notes on Random Permutations," 
Mathematics of Computatio.n, October, 1967, p. 
716 

g. Ralston, A., and 'Wilf, H., MllthematlclIl Methods 
for Digital Computers, Vol. 2, Wiley, 1967, p. 249 

D. METHOD 
1. Uniform random numbers (RAN2F, 

RAN3F, IRAN). 
Given one random element, Xl" in the 

sequence, the next element is generated 
by X"+l = XI' . S (mod M), i.~., Xr+1 = 
remainder of (XI' . S) /M. W lth proper 
choice of Xo and S (see Ref. b), long se
quences of integers are generated. Even 
though each XI' is exactly determined, the 
numbers in the sequence have many of 
the properties of uniform random num
bers. The choice of S and X also affect 

'this "randomness". With a negative pa
rameter N, Xo = 2 . INI + c (C is an odd 
constant) in these routines, S is 513 and M 
is 247. Thus. 24u random numbers are gen
erated before repetition occurs. (See Ref. 
b.) Arithmetic is done in unrounded un
normalized floating-point using double
precision commands. Normalization, range 
reduction, and conversion to integer are 
done where necessary. (Integer random 
numbers are obtained by multiplying uni
form floating-point random numbers by 
NRANGE + 1 and truncating to integer.) 

2. Normal random numbers (NORMAL). 
Normal random numbers are generated 

(Tom unifornl random numbers (see 1. 
above) by using one of four schemes as 
determined by the uniform random num
bers, UI generated: 
a. X=2(U1 +U2+Ua -1.5) 
b. X = 1.5(U1 + U 2 - 1.0) 

c. X=6U l -3 
d. X = V1 (or V2) ([9 - 2(Vr+ V~)]/(Vi 

+ V~)} 1/2 

. where Vi = 2UI - 1 and Vi + V~ < 1 
See Reference e for further details and 

references. 

3. Random permutations (PERMUTE). 
The permutation is generated by a se

quence of K-l interchanges of the original 
(or generated) array of elements. The Ith 
stage proceeds as follows: a random integer 
NK in the range O-(K-I) is generated 
and the Ith ~nd (I+NK)th elements of 
the array IA are interchanged. Each step 
draws one of the remaining elements with
out replacement and puts it in the se
quence. If K = N a random permutation 
on N elements is generated. A sequence 
of permutations may have duplications in 
the sequence. 

4. Generation of other distributions. 
Occasionally a new distribution is de

fined in terms of an available distribution. 
In these cases, a1';' easy way of getting the 
same distribution is to apply the defini
tion. Examples of this kind of generation 
would be the F, chi-square, and T distri
butions which are defined as: 

n 

C2 =: ~ X~ 
1=1 1 

T=C/VC2/n 

with XI normally distrib
uted in (0, I). (See 2. N 01'

mal random numbers, 
above.) C2 is a chi-square 
distribution having n de-
grees of freedom. 

with q, q chi-square 
having n1 and n2 degrees 
of freedom respectively. 
F is an F-distribution hav
ing nl and n2 degrees of 
freedom. 

with C2 chi-square having 
n degrees of freedom. T 
is a T-distribution having 
n degrees of freedom. 

As can be readily seen these can be ap
plied only if few random deviations are 
required or the number of degrees of 
freedom are small. 
If the above method is not useable another 

method that is sometimes useful is invert
ing the cumulative distribution function. 
Let f(x) be the density function and let 

y 

F(y) = f f(x)dx 
n 

be the cumulative distribution function. 
Then with z uniform on (0,1). 

w = F-1(Z) 
is a random deviate with the specified dis
tribution. An example of this would be 
the exponential distribution: 

where 

y 1 
F(y) = f 9 e-xlO dx 

o 

F-1(Z) = - Oen(l-z). 
A similar procedure can be carried out 

for each chi-square distribution with an 
even number of degrees of freedom. As an 
example of deriving the inverse, take the 
Cauchy distribution with density 

1 a 
f(x) =-' 2+ 2' 

71' a x 
The cumulative distribution function is 

1 Y a 
F(y) = - f 2+ 2 dy 

71' -00 a x 
tan-1 x 

=-71'- (a-) ,~o 

tan-1Cy fa) a. (~ . -y) 
- 71' 1T a 2 

tan-1(y fa) I 
1T -2 

=z 
The inverse will be 
1 

- tan-ley/a) = z + 1/2 
1T 

tan-1(y/a) = 1T(Z + 1/2) 
y/a = tan('I7'(z + 1/2)) 

Y = a . tan(1T(z + 1/2)) 

with z uniform on (0,1), and y will be 
Cauchy with parameter a. If the cumu
lative distribution function cannot be in
verted analytically, numerical inversion 
techniques should be applied. Either some 
root-finding technique or, if time is im
portant, an approximation or series of 
approximations to the inverse would be 
an appropriate method. 
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Another means of generating an arbi
trary distribution is the acceptance-rejec
tion technique. (See Reference e for fur
ther information.) 

Method 1. 
Let F = max f(x) (where F is a distri-

a::;;;:,~b . 
bution function) and let--' - be a paIr 

U1,U2 

of uniform random numbers on (0,1). (See 
1. Uniform random numbers, above). 
Compute y = a + (b - a) . U2' If al < 
£(y)/F, accept the y, else reject the y and 
try ?gain. 1.0j«b - a) . F) is the proba
bility of a pair being accepted. A way to 
increase the speed of this method is to 
split the domain, and apply the method to 
each sub-domain. 

Method 2. 
f3 

f(y) = fg(y,t)dt 

g = max g(y,t) 
a<t</3 
a<y<b 

Generate uniform U1,U2,US (See 1. Uni
form random numbers, above). Let s = 
a + (f3 - a)u2; z = a + (b - a)us. Accept 

z if Ul < g(z,s), else try again. The prob-
g 

ability of acceptance is 1.0j«b-a) . g). 

Method 3. 
Suppose f(x) and c·g(x) are density func

tions and £(x) ;;::: C'g,x) for all x. Let F(x) = 
x 
f f(t)dt be the cumulative distribution 
-00 

function of f(x). Generate U1,U2 uniform 
on (0,1). (See 1. Uniform random numbers, 
above). Take y = F-l(Ul) and accept y if 
c'g(y)j(f(y)) ::;;; U2. 

Examples: 
a. 

b. 

Conventional one-program use. 
DIMENSION X(lOO) 

C INITIALIZATION (N IS SOME 
POSITIVE INTEGER VARIABLE 

C OR CONSTANT) 
CALL RAN2F(-N,X,SEED) 

C GENERATE 100 UNIFORMLY 
C DISTRIBUTED RANDOM NUM-
C BERS ON (0.0, 1.0) 

CALL RAN2F(lOO,X,SEED) 
C CHANGING N WILL YIELD DIF-
C FERENT RANDOM SEQUENCES 
C ON DIFFERENT CALLS 

Multi-program use with continuing 
sequence. 
1st program: 
PROGRAM SAM(INPUT,OUT-
PUT,PUNCH) 

C 
DIMENSION PT(70) 
INITIALIZATION (N AS ABOVE) 
CALL RAN2F(-N,X,SEED) 

C GENERATE 70 RANDOM NUM-
e BERS 

CALL RAN2F(70,PT,SEED) 

C PUNCH OUT SEED 
PUNCH 20, SEED 

20 FORMAT(022) 
successive programs: 
PROGRAM JOE(INPUT,OUT. 
PUT) 
DIMENSION UJ(695) 

C READ IN SEEDP FROM PREVI-
C OUSPROGRAM 

READ 57, SEEDP 
57 FORMAT(022) 

C GENERATE 695 RANDOM NUM-
C BERS 

CALL RAN2F(695,UJ,SEEDP) 

r 
1 
j 

<l 
1 
I 
I 

I 
" 
I 

:1 
L 
Ii , 
l 
I 

II 
'\ 
1 
I , 

'\ 

1 
1 

I 
l 

! 
il I, 

I' 
I 
1 

I 

L 

VALUE 

20 
20 
16 

18 
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APPENDIX C 

NATURE O}t' COMPLAINT BREAKDOWN AND VALUE 

LEA PROJECT 235 

NATURE OF COMPLAINT 

ACCIDENTS 
1. Fatal 
2. Personal Injury 
3. Property Damage 

ALARMS 
4. Burglar 
5. Fire 
6. False 

ANIMAL CALLS 

7. Bite, impounding 
8. Injured, sick and dead 
9. Running 

10. Nuisances at bus stops, school crossing, bark-
ing, obnoxious 

11. Animals in window wells 
12, Vicious animals 
13. Cruelty to animals, drowning 
14. Animals in house, birds up chimney 
15. Bird, ducks, birds frozen in ponds, trapped 
16. Strays, wild animals, unknown or strange ani· 

mals, leaShing, lost 

ASSISTS-LOCAL AND OTHER DEPART-
MENTS 

17. Breaks in sewer, water lines, backing up sewer 
18. Holes in street and breaks in streets 
19. Abnormal street conditions, sanding, barricad· 

ing, lights 
20. Materials and objects lying in street 
21. Recovery of property for other departments 
22. Fire, accident and traffic direction assists -

other departments 
23. Pick up persons on warrants - other de-

partments 
24. Messages, ~;nergencies - other departments 
25. Alarms - buildings outside of Edina 
26. Assist - locating or recovery of stolen prop

erty - other departments 
27 Assist - criminal offenses - other depart-

ments 
28. Assist - Southdale Security 

CRIMES-Part I CLASSIFICATION 

29. Criminal Homicide 
1}0. Rape 

VALUE 

20 
20 
16 
10 
6 
6 
6 
2 
6 

10 

14 
14 
6 
6 
6 
6 
8 
6 
6 
8 
6 
6 
6 
6 
6 
6 
6 
6 

16 
6 
6 
6 
6 
6 
6 

16 
16 
20 
20 
16 

NATURE OF COMPLAINT 

31. Robbery 
32. Aggt'aValed Assault 
33. Burglary 
34, Larceny-over $50.00 
35. Larceny-under $50.00 from auto 
36. -----.,..--Auto accessol'y 
37. --------Bicycle 
38. --------Shoplifting 
39. -------.:.All other larceny 
'10. --------Atlto Theft 

CRIMES-Part Il CLASSIFICATION 

41. Simple assault 
42. Arson 
43. Forgery 
'14. Fraud 
45. Embezzlement 
46. Stolen Property 
47. Weapons 
48. prostitution-vice 
49. Sex offenses 
50. Narcotics 
!H. Gambling 
52. Family-children 
53. Liquor laws 
54. Drunkenness 
55. Disorderly conduct 
56. Vagrancy 
57. Curfew·Loitering 
58. All other Part II 

DOMESTICS 

59. Husband-Wife, ex-husband 
60. Parents-Child, Child-Child, Son, Daughter 
61. Parents·boy or girl friend 
62. Boy-Girl Friend 
63. Relatives 
64. Parents-Grandparents 
65. Neighbors 

FIRE CALLS 

66. Furnace, stoves, grease on stove 
67. Lightning, wires down, sparking wires 
68. House or garage, other out buildings, fences 
69. Commercial buildings 
70. Smoke calls, overheated motors, mattresses, 

heaters, electrical nppliances, furniture 
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14-
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16 
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2 
2 

2 

6 

6 

6 
4 

4 

4 
4 

4 

8 

8 

4 

4; 

4 

4 

8 

4 

4 
4 
4 

~ 

4 
8 
8 
6 

NATURE OF COMPLAINT 

FIRE CALLS-Cont'd. 

71. Grass, burning in streets, rubbish, stumps, 
garbage, leaves, tires, brush 

72. Vehicles 
73. Strange odors, gas smells, test, false 
74. Explosions, miscellaneous objects burning 

ILLEGAL BURNING AND DUMPING 

75. Garbage burning or dumping 
76. Illegal materials dumped in vacant lots, 

swamps, clean fill areas 
77. Burning-before hours, after hours, too close 

to bUildings, without permit, not in proper 
container 

KID CALLS 

78. Firecrackers, BB guns, bow and arrow, other 
guns, hunting 

79. Vehicles-go karts, cars, hot rodders, drag 
racing, snowmobiles 

80. Playing with fire, matches 
81. Loitering-obstructing street or sidewalk, dis

turbing in store, harassing 
82. Throwing objects-on lawns, toilet paper, 

cans, bottles, smoke bombs, water bags, in 
lakes 

83. Incorrigibility 
84. Throwing stones, snowballing, dummies 01' 

objects in street 
85. Parks-vandalism to buildings, golf course 

greens and fairways. disturbances 
86. Constructions-in houses, on top of, on con

struction equipment 
87. Smoking, drinking, fighting, pestering other 

kids, taking items of clothing from kids, 
threats, rumbles 

88. Trespassing, ringing doorbells, in ponds, 
swimming pools 

89. Spraying with paint, shaving cream , 
90. Looking into cars on street or parking lots, 

gas syphon attempts 
91. Using obscene or abusive language or signs, 

loud language, parties, attempt to sell 
obscene literature 

92. On or in other buildings without permission, 
on ice 

93. Carrying objects away from yards, street, 
sewer covers 

LOCK-OUTS 

94. House-locked out 
95. House-locked in inside room 
96. Vehicle-lock outs, or in 
97. Other bUildings-locked out 

LOST OR MISSING PERSONS 

98. Runaways 
99. Missing adult-teenagers 

100. Hospital patients 
101. Aged or from home for aged 
102. Lost children 

VALUE 

20 
20 

20 
20 
20 
20 
18 
14 
14 
18 

14 
18 
18 
14 
12 

10 
8 

6 
10 
6 
2 

14 

14 

10' 

6 

4 
4 

4 

4 

12 
10 
10 

10 

NATURE OF COMPLAINT 

MEDICAL EMERGENCIES 

103. Dead on Arrival 
104. Heart attack, difficult breathing, severe pain 

in chest 
105. Cave-ins, drowning 
106. Suicides and attempts, overdoses 
107. Caught in devices-machines, mixers 
108. Hemorrhage, severe bleeding 
109. Unconscious, fainting, need oxygen 
110. Cuts and lacerations, gunshot wounds 
111. Broken bones, faUs 
112. Choking, seizures, convulsions, strokes, reac-

tions 
113. Hysterical problems, nervous breakdown 
114. Overcome by fumes-gases 
115. Amputated extremities-toes, fingers 
116. Mental cases 
117. Slumpers-cars, street or on lawns, falls out of 

bed-assist, sick, unfounded 

PROWLER CALLS 

118. Prowler-noises or person in house 
119. Prowler-noises or person outside of house 
SEX OFFENDER 

120. Peepers 
121. Molesters 
122. Exposers 
123. Phone calls-obscene, heavy breathing, sug

gestive 

SUSPICIOUS PERSONS, CARS, NOISES 

124. Vacant or vacation houses or buildings, lights 
on, or persons in or on house 

125. Man-walking between houses, looking in cars, 
following woman, offering rides, using bi
noculars, standing in bushes, parking lots, 
trying door, bUms 

126. Vehicles-without lights, driving around area, 
abnormally parked, lovers, persons sleeping 
in, suspected drunk driver, in ditch, child 
left in car 

127. Suspicions of persons stealing or committing 
theft, counterfeit money, sounds, noises 

128. Ringing of door bells, salesman 
129. Equipment running, water running, strange 

noises 
130. Phone calls-threatening, no answer, phone 

dead, fake or assumed voices, anonymous, 
threatening letters, annoying, suspicious 
calls 

131. Persons needing assistance, going in or out of 
buildings that are empty, cemeteries, on 
water towers, strange lights 

VANDALISM 
182. Setting minor fires 
183. Shooting birds or animals. or at them 
134. Putting, burning, or thrOWing substances on 

houses, cars, or street, eggs, shaving cream, 
paint, obscene words 

135. Damaging property-parks, buildings, inside 
rooms of buildings. equipment or machines 
in buildings, abandoned buildings 

1 
.1 
I 

1 
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I 
'1 
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1 
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I 
\ 
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VALUE 

10 

4 

4 

4 

4 
4 

4 

4 
2 

NATURE OF COMPLAINT 

VANDALISM-Cont'd. 

136. Damaging property-construction equipment, 
survey I;rew equipment, bUildings under 
construction, concrete or cement 

137. Damaging property-street or yard lights, win
dows, doors, Christmas lights, wreaths, yard 
ornaments, displays 

138. Damaging property-trees, shrubs, lawns. 
fences, markers, posts, vehicles over lawn 

139. Damaging property-signs, signals, mailboxes, 
newspaper boxes, phone booths 

140. Damagi.ng property-vehicles, bicycles, tricycles 
141. Damaging property-cutting clotheslines, con

vertible tops, awnings, garden hose, swings 
142. Damaging property-concrete blocks, bricks, 

letting water out, sand, other 

MISCELLANEOUS 

143. Traffic arrests, complaints of driving, hazards 
144. Recovered or abandoned property, lost, mis

placed 
145. Moving of buildings 

L~ __ 

VALUE NATURE OF COMPLAINT 

6 146. Emergency message delivery 
2 147. Parking offenders, blocked drives, overtime, 

6 
2 
2 
2 
2 
2 

10 

2 

2 

16 
8 
2 
2 

148. 
149. 
150. 
151. 
152. 
153. 
IH 

150. 

156. 

157. 
l58. 
159. 
160. 

street full of cars, lawns-snow pushed into 
stteet 

Loud parties-adult, unwanted guests 
Low flying planes 
Requests to repossess vehicles 
Signal or sign requests and problems 
Opcn doors and windows, skylights, lights on 
Keys, articles left in vehicles, motors running 
Chases-on foot, in vehicles and assists, speed-

ing vehicles 
Equipment or other items left on strange 

property, nuisances 
Complaints on or about police officers, or 

other Village employees. 
Bomb threats, bombs 
Damage from wind, t,-ees down 
Civil matters 
Employee Problems 
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