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ABSTRACT 

This report presents a series of exerci~es designed to demon­
strate the capabilities of POLICE/PLAN, an easy-to-use police 
resource allocation planning system developed for the Apple II 
microcomputer. The exercises deal with an analysis of patrol 
operations in the hypothetical community of Law City utilizing 
all three of the system's components--PATROL/PLAN, BEAT/;I?LAN, and 
DATA/PLAN. All necessary background information and input data 
are specified in the report. The exercises assume that the 
user is familiar with the procedures for using POLICE/PLAN on an 
Apple II microcomputer. 

This report is one of the products of the project "Easy-to­
Use Police Resource Allocation Planning Tools--Practical Deriva­
tives of Sophisticated Computer-Based Planning Models." The 
project was conducted by The Institute for Public Program Analysis, 
with funding from the National Institute of Law Enforcement and 
Criminal Justice of the Law Enforcement Assistance Administration 
(grant #78NI-AX-OOI5). POLICE/PLAN has been field tested in 
three police departments, and prototype versions have been obtained 
by 29 additional agencies. Field experience has shown that POLICE/ 
PLAN can be used by persons with no prior data processing exper­
ience and can bring sophisticated planning capabilities within 
the reach of small and medium-sized police departments. 
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PREFACE 

This report is one of the products of the project "Easy-to-USe 

Police Resource Allocation Planning Tools--Practical De~ivatives of 

Sophisticated Computer-Based Planning Models." The project was 

conducted by The Institute for Public Program Analysis, a private 

non-profit research firm located in St. Louis, Missouri. The project 

was funded by the National Institute of Law Enforcement and Criminal 

Justice of the Law Enforcement Assistance Administration (grant 

#78NI-AX-0015) • 

The primary product of the project is POLICE/PLAN, a police 

resource allocation planning system used with low cost ($300-$3800) 

microcomputers or programmable calculators. The findings and pro-

ducts of the study are presented in five reports: 

• POLICE/PLAN--An Easy-to-UseResource Allocation Sys­
tem: Executive Summary, Richard A. Kolde, William W. 
Stenzel, Allen D. Gill, and Nelson B. Heller, St. 
Louis: The Institute for Public Program Analysis, 
October 1979; 

• POLICE/PLAN--An Easy-to-Use Resource Allocation Sys-
tem: User's Manual and Training Materials for PATROL/ 
PLAN Software on TI Progra~~able 59 Calculator, Richard A. 
Kolde, Nelson B. Heller, William W. Stenzel, and Allen 
D. Gill, St. Louis: The Institute for Public Program 
Analysis, October 1979; 

• POLICE/PLAN--An Easy-to-Use Resource Allocation Sys­
tem: User's Manual and Training Materials for PATROL/ 
PLAN Software on TRS-80 Microcomputer, William W. 
Stenzel, Richard A. Kolde, Allen D. Gill, and Nelson B. 
Heller, St. Louis: The Institute for Public Progra~ 
Analysis, October 1979; 

,... POLICE/PLAN--An Eas -to-Use Resource Allocation Sys­
tem: User s Manual for PATROL PLAN, BEAT PLAN, and 
DATA/PLAN Software on Apple II Microcomputer, Richard 
A. Kolde, William W. Stenzel, Allen D. Gill, and Nelson 
B. Heller, St. Louis: The Institute for Public Program 
Analysis, October 1979; and 

• POLICE/PLAN--An Easy-to-Use Resource Allocation Sys­
tem: Training Materials for PATROL/PLAN, BEAT/PLAN, 
and DATA/PLAN Software on Apple II Microcomputer, 

Preceding page blank v 



William W. Stenzel, Richard A. Kolde, Allen D. Gill, and 
Nelson B. Heller, St. Louis: The Institute for Pub~ 
lic Programming Analysis, October 1979. 

The authors gratefully acknowledge the cooperation, assis­

tance and support of Dr. David Farmer, Ms. Kay Monte, and Mr. 

George Shollenberger of the Police Division, National Institute 

of Law Enforcement and Criminal Justice, Law Enforcement Assis­

tance Administration; the assistance of the project's advisory 

board: 

• Dr. Jan Chaiken 
The Rand Corporation; 

• Chief James Damos 
University City (MO) Police Department;-

• Chief Kenneth Matulia 
Hickory (NC) Police Department; 

• Dr. George Kelling 
The Police Foundation; 

• Mr. Calvin Clawson 
Seattle (WA) Police Department; 

• Mr. James Gardner 
St. Louis County (MO) Police Department; and 

• Cpl. Darrell McCloud 
Maricopa County (AZ) Sheriff's Department; 

and the contributions made by the following individuals: 

• Mr. Richard P. Grassie 
Westinghouse National Issues Center; 

• Mr. Robert Heck 
Office of Criminal Justice Programs, LEAA; 

• Mr. Albert Banwell 
Patn. Thomas O'Reilly 
Norfolk (VA) Police Department; 

• Lt. Ira Copeland 
Ms. Sue Schoffield 
Mr. Edward Craig 
Springfield (MO) Police Department; and, 
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• Mr. Harold Spice 
Mr. David Yamada 
Stockton (CA) Police Department 

The authors also extend their appreciation to the many other 

persons with whom they corresponded during the project and to 

the many law enforcement training institutions which permitted 

project staff to make presentations on prototype versions of 

POLICE/PLAN, and to collect valuable feedback from police pro­

fessionals attending regularly scheduled training programs. 

Finally, a special note of thanks is extended to Mrs. Vicki 

O'Dell and Mrs. Nancy McCloud, who typed most of the ,material 

contained in the project's reports and ably supervised the typing 

of the remainder. 

Information about how to obtain the POLICE/PLAN software and 

documentation is available from: 

or 

• Executive Director 

• 

The Institute for Public Program Analysis 
1328 Baur Boul,evard 
St. Louis, Missouri 63132 

Director 
Police Division 
National Institute of Law 

and Criminal Justice 
Washington, D.C. 20531 
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CHAPTER I 

INTRODUCTION 

This document presents training exercises designed to give 

a hands-on introduction to the 'Use of POLICE/PLAN software for 

the Apple II microcomputer. POLICE/PLAN is an easy-to-use police 

resource allocation system developed by The Institute for Public 

Program Analysis as part of the project "Easy-to-use Police 

Resource Allocation Planning Tools--PracticalDerivatives of 

Sophisticated Computer-Based Planning Models." The project was 

funded by the National Institute of Law Enforcement and Criminal 

Justice of the Law Enforcement Assistance Administration (grant 

number 78NI-AX-0015). 

POLICE/PLAN supplies estimates of field operations perfor-

manee characteristics such as: average workload and travel time 

for each beat car, percent of dispatches that are cross-beat, 

minimum patrol interval, and the percent of time the entire 

patrol force is busy (i.e., no cars are available to accept 

dispatch assignments). In addition, POLICE/PLAN will calculate 

the minimum number of cars needed to achieve user-specified 

values for these variables. Thus, POLICE/PLAN can help a police 

department determine how many patrol cars are needed and when 

and where they should be deployed. With this information, 

departments can more easily assess or substantiate existing or 

proposed field operations budgets. 

~he system has been field tested in three police departments, 

1 
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and prototype versions have been obtained by 29 additional agencies. 

Field experience has shown that POLICE/PLAN can be used by persons 

with no prior data processing experience and can bring sophisticated 

planning capabilities within the reach of small and medium~sized 

police departments. For more information, refer to POLICE/PLAN--

An ~asy-to-Use Resource Allocation System: Executive Summary. 

A. Purpose of the Training Exercises 

These training exercises were developed in the process of ' 

field testing the POLICE/PLAN system. Personnel in three field 

test police departments completed a set of much more comprehensive 

exercises than those described here. The field test exercises 

required the use of both microccmputer and calculator versions of 

POtICE/PLAN, whereas the exercises in this document deal exclusive­

ly with the Apple II microcomputer. The experiences of field test 

participants were instrumental in the development of the final 

version of POLICE/PLAN. 

The exercises outlined in this document are designed to give 

POLICE/PLAN users an introduction to the capabilities of three 

POLICE/PLAN software com~onents--PATROL/PLAN, BEAT/PLAN, and' 

DATA/PLAN. Not all of the system's capabilities, however, will be 

utilized in the course of completing the exercises. 

B. Overview of the Training Exercises 

The training exercises in chapters III, IV, and V deal with 

several police resource allocation problems for a' hypothetical 

community called Law City. Background information on Law City is 

contained in Chapter II. I All data needed to complete the exercises 

is presented in Chapter II, Appendix A, or the description of each 
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exercise. Chapter III deals with data collection and preparation, 

and requires use of the DATA/PLAN program. In Chapter IV, PATROL/ 

PLAN is used to examine several patrol deployment questions. In 

Chapter V, BEAT/PLAN is used to analyze and design alternative 

beat plans. 

Appendix A lists the dispatch data which serves as the basi.s 

for many of the exercises. Appendix B discusses the derivation 

of POLICE/PLAN input items from dispatch data and other sources. 

Appendixes C, Dr and E show the solutions to the DATA/PLAN, 

PATROL/PLAN, and BEAT/PLAN exercises. 

The one prerequisite for completing the exercises is famil­

iarity with the POLICE/PLAN system and procedures for using the 

Apple II microcomputer.* It is assumed that the reader has 

thoroughly reviewed the POLICE/PLAN user's manual. 

*POLICE/PLAN is designed for use on an Apple II microcomputer 
with 32K RAM, one disk drive, and APPLESOFT BASIC. 

3 
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CHAPTER II 

BACKGROUND INFORMATION 

'../ 

A. Description of Law City 

These training exercises deal with several police resource 

allocation problems for a hypothetical community called Law City. 

A suburb in a large metropolitan area, Law City has a population 

of approximately 35,000, an area of 15.3 square miles, and a total 

of 323.4 miles of patrollable streets and alleys. For data gather-

ing purposes, the city is divided into 29 reporting areas numbered 

from 100 to 128 (see Figure 2-1). The commercial portion of the 

city is concentrated in an area covered by reporting areas 109, 110, 

112, 113, and 119. Areas 101 through 105 contain the residential 

portion of the city while reporting areas 120 through 128 contain 

older parts of the community that include both residential and 

commercial establishments. Reporting areas 100, 106, and 107 are 

undeveloped portions of the city. 

. , B. Police Operations in Law City 

The Law City Police Department operates three 8-hour shifts 

per day: the Night shift (midnight to 8:00 a.m.), the Day shift 

(8:00 a.m. to 4:00 p.m.), and the Afternoon shift (4:00 p.m. to 

midnight). The patrol function of the department is based on the 

concept of individual beats for each patrol unit with a centralized 

communications center which receives calls for service (CFS), and 

dispatches patrol units. The department currently fields four 

patrol units on each shift using the beat structure shown in Figure 

• 
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Figure 2-1 

MAP OF LAW CITY 
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All calls received by the communications center are dispatched 

immediately if a patrol unit is available. If all patrol units 

are busy, the call for service is queued or "stacked" at the 

dicpatching desk until a unit becomes available for another assign-

ment. Queued calls are dispatched according to their importance 

using a three-level priority system.' Calls that require immediate 

attention are classified as priority 1. Priority 1 calls in the 

queue are always dispatched before any priority 2 or 3 call. 

Priority 2 designates calls which require immediate police attention, 

but are not life-threatening or emergency situations. Priority 

2 calls in the queue are always dispatched before any priority 3 

calls, which represent work which can be delayed (e.g., completing 

a follow-up report). These calls are only dispatched when all 

priority I and 2 calls have been assigned. 

Priority 1 calls for service are rarely stacked on the Day shift 

because of the ava,ilability of numerous backup units (e.g., detective 

and traffic units}. As a result, when a priority I call is received 

on the Day shift and all patrol units are occupied, it is always 

possible to assign the call to a non-patrol unit. Other Day shift 

calls (i.e., priority 2 and 3) may be queued. On the Night and 

Afternoon shifts, backup units are usually not available and calls 

are queued if all patrol units are busy, regardless of the call's 

priority. Dispatchers at the communication center determine how 

many units to dispatch to each call based on the nature of the 

incident and the number of available units. 
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FOUR-BEAT STRUCTURE FOR LAW CITY 
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When units are not handlin.g CFt; or non-CFS assignments, they 

are directed to patrol within their assigned beats. A recent 

department study indicates that average patrol speeds differ con-

siderably by shift. The study estimates that average patrol speea 

is 6.1 miles per hour on the Day shift, 8.2 miles per hour on the 

Afternoon shift, and 10.7 miles per hour on the Night shift. 

C. Sample Data 

To use BEAT/PLAN and PATROL/PLAN to analyze alternative pa-

trol deployments in Law City, information must be collected about 

the size and workload of each reporting area, the dispatching poli-

cies of the department, and the average time spent on CFS and non-

CFS work by patrol units. Some of the needed information is pre-

sented in the description of police operations in Section B. 

The remaining information needed to complete the exercises can 

be obtained from dispatch tickets created for each CFS and non-CFS 

incident in Law City. A sample data set consisting of 390 dispatch 

tickets has been collected (see Appendix A). The 390 tickets 

represent a 10 percent sample (i.e., lout of every 10 tickets was 

included) selected during a 70-day (560 hours) period. The 70-day 

sample was obtained by randomly choosing 10 Mondays, 10 Tuesdays, 

etc. from 1978. 

were: 

The specific data items collected from each dispatch ticket 

1. Complaint number--a five digit number used to identify 
the incident. 

2. Priority level--zero (0) indicates a non-CFS incident. 
All CFS incidents are identified with a 1, 2, or 3 entry. 

3. Number of units dispatched--either 1, 2, or 3 units are 
dispatched to every incident. 
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4. ~eporting area--identifies the location of the incident. 

5. Time dispatched--time in military notation that the inci­
dent was assigned to the primary patrol unit. Missing 
times are denoted by a dash in Appendix A. 

6. Time arrived--time in military notation that the primary 
patrol unit reported that it had arrived at the scene 
of the incident. 

7. Time cleared--time in military notation that the primary 
patrol unit reported that it was available for another 
assignment. 

8. Service time (2nd unit)--service time in minutes of the 
second unit dispatched. In Appendix A, a dash indicates 
either a missing time, or that a second unit was not dis­
patched. 

9. Service time (3rd unit)--service time in minutes of the 
third unit dispatched to the incident. A dash indicates 
ei.ther a missing time, or that a third unit was not dis­
patched. 

The procedures for deriving estimates of POLICE/PLAN inputs from a 

sample' of dispatch data such as that'shown in Appendix A are des­

cr ibed in l~ppendix B. 
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CHAPTER III 

DATA PREPARATION USING DATA/PLAN 

A key element in the successful use of both PATROL/PLAN and 

BEAT/PLAN is the determination of input data items. For some data 

items, this may be a simple and straightforward process. For 
I 
1 

1 ~ i I ,I 
'" 
I' 

ilr Ii Ll 
r I' 
i~l I: II 
{,,-<, 

others, however, the extraction of reliable estimates from police 

records can be a major undertaking that requires a thorough under-

standing of the primary data sources available and the input data 

items required. A detailed discussion of the definition and use 

of these input data items can be found in the POLICE/PLAN user's 

1\ 

ill 
,) 

manual. The exercises in this chapter illustrate the use of the 

DATA/PLAN program in determining some of these input data items. 

I 

III 
ilj 

These exercises require the analysis of data files created using 

DATA/PLAN from the dispatch data in Appendix A. While not all 

program capabilities are utilized, the exercises do provide an 

iU 
I 

introduction to the procedures involved in using DATA/PLAN. 

The data in Appendix A consists of 390 dispatch tickets, 
Ii 

~ru 
lill 
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representing a 10 percent sample of all such tickets generated 

during a 70-day period in 1978 (see Chapter II). Each dispatch 

record contains eight data items, plus an identifying number (the 

RECORD ID) used to refer to the record. The name assigned to each 

of the eight data items, and their minimum and maximum values are 
I' 

,iH 
I 

r I' tl ,11.,1 

listed in Table 3-1. The complaint number shown in Appendix A 

is used as the RECORD ID. 
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Item 

----------------------

Numb:er 

1 

2 

3 

4 

5 

6 

7 

8 

Table 3-1 

SUMMARY OF DATA ITEMS USED IN LAW CITY 
DISPATCH D,A.TA FILES 

Item Name Minimum Value 

PRIORITY 0 

NO OF UNITS 1 

AREA ID 100 

DISP. TIME 0 

ARVD. TIME 0 

CLEAR TIME 0 

SRVC TIME-2 0 

SRVC TIME-3 0 

Maximum Value 

3 

3 

128 

2359 

2359 

2359 

59 

59 

Several of the exercises below deal with the creation of 

data files from the dispatch data in Appendix A. Such files have 

been created previously, and are stored on the diskette containing 

the DATA/PLAN program.* Those parts of the exercises which deal 

with the creation of these files can therefore be bypassed by 

the user if desired. 

*Records 1 through 20 in Appendix A are stored in the file 
named FILE #1. Records 21 through 94 are stored in the file 
named FILE #2. The files File #3, FILE #4, and FILE #5 contain 
records 95 through 233, 234 through 372, and 373 through 390, 
respectively. 
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Exercise 1: 

Exercise 2: 

Use the DATA/PLAN program to create a data file 
containing the data items listed in Table 3-1 for 
records 1 through 20 in Appendix A. Verify that 
the data has been correctly entered, and save the 
file on disk. 

Use the DATA/PLAN program to create a data file 
containing records 21 through 94 listed in Appendix 
A. Verify tha~ the data has been correctly entered, 
and save the fl1e on disk. Based on the data in 
this file, tabulate the average travel time (i.e., 
the time in·terva1 between the time dispatched and 
the time arrived) for all calls (CFS and non-CFS) . 

r-------------------------.--- .---------.---.--. 
Exercise 3: Based on records 1 through 94 (i.e., the data in 

the two files created in exercises 1 and 2), use 
DATA/PLAN to tabulate the average service time 
(i.e., the time interval between the time dispatched 
and the time cleared) by priority for calls on the 
Day shift. 

Solutions to exercises 1, 2, and 3 are illustrated in Appendix C. 
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CHAPTER IV 

PATROL CAR DEPLOYMENT ANALYSIS 
USING P~.TROL/PLAN 

This chapter describes several exercises designed to give 

an introduction to the PATROL/PLAN program. Completion of the 

PATROL/PLAN exercises requires the use of many of the program's 

capabilities. It is assumed that the user is familiar with the 

as described in the POLICE/PLAN user's manual. 

procedures for using the program on an Apple II microcomputer, 

Input data items needed to complete the P.A.TROL/PLAN exer-

cises are listed In Table 4-1.* This data was derived from the 

description of Law City in Chapter II and the sample dispatch 

data listed in Appendix A. Appendix B describes the procedures 

used to derive PATROL/PLAN input data for Law City. 

*Response speeds listed in Table 4-1 have been calibrated 
with the PATROL/PLAN program, using the average travel times 
extracted from the sample dispatch data. The response speed 
calibration procedure is described in the POLICE/PLAN user's manual. 

Preceding page blank 
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Table 4-1 

PATROL/PLAN INPU'rS BASED ON 
SAMPLE DATA FOR LAW CITY 

====================~-========================~=============A;;f:t:e:r:n:o:o~n~==;:: 
Night Day 

Data Item 
Shift Shift Shifb 

No. of Response units 

Call Rate (CFS/Hour) 

No. of units Dispatched 
(% of calls) : 

1 unit 
2 units 
3 units 

Avg. Service Times (min.): 
1st unit 
2nd unit 
3rd unit 

Non-CFS Time (min./hour/unit) 

Dispatch Policy: ' . 
option 1 (Backup Un1ts 

For All CFS): 

4 

1.14 

50.98 
41.18 
7.84 

100.00 

24.71 
15.75 

6.75 

2.02 

Option 2 (Backup For Prior­
ity 1 Only): 

Option 3 (NO Backup Units) : x 

Priority Levels (% of calls): 
priority 1: 23.53 

62.75 Priority 2: 
13.72 Priority 3: 

100.00 

Region Area (square miles) 15.3 

Response Speed (calibrated) 18.6 

Patrolled Streets (miles) 323.4 

Patrol Speed (mph) 10.7 

16 

4 

1.52 

38.24 
51. 47 
10.29 

100.00 

41. 89 
17.02 

6.71 

3.16 

x 

16.18 
72.06 
11. 76 

100.00 

15.3 

13.7 

323.4 

6.1 

4 

2.77 

44.35 
40.32 
15.33 

100.00 

39.78 
16.48 

8.42 

6.86 
----~ ... ~-

x 

24.19 
70.16 

5.65 
100.00 

15.3 

22.7 

323.4 

8.2 

[!\1", , 

\ 
't, 

.~ \' 

W1' 

~ 
\r," I 

J 

ii' 

i!; ! " ~, 

" 

Exercise 4: Use PATROL/PLAN and the input data in Table 4-1 
to estimate the following performance characteris­
tics for each shift in Law City. 

• average number of units dispatched per CFS; 

• average service time per CFS per unit; 

• average service time per CFS; 

• incoming work per unit; 

• actual work per unit; 

• uncommitted time per unit; 

• average number of free units; 

• probability of saturation or percent of time 
backup units are used; 

• average patrol interval; 

• average queue delay for priority 1, 2, and 3 calls; 

• average traveltime; and 

• average response time for priority 1, 2, and 3' 
calls. 

Exercise 5: Suppose that a study has been released, claiming that 
adequate police protection cannot be p~ovided unless 
a department can meet the following hypothetical 
standards for patrol operations: 

• Each unit has a minimum of 20 minutes per hour 
of uncommitted time. 

• The probability that a call for service must be 
queued or assigned to a non-patrol unit is less 
than five percent. 

• The patrol force can pass every location in its 
region at least once during each eight-hour shift. 

• The average response time is less than five minutes. 

a) Use PATROL/PLAN to determine how many additional 
patrol units would be needed on each shift to meet 
all of the standards specified above. 

b) Identify which standa~d was the most difficult to 
satisfy on each shift. 

c) Determine how many additional units would be needed 
on the Day shift if no backup units are used. 

17 



Exercise 6: The crime analysis team for the Law city Police 
Department has projected an 11.8 percent increase 
in the CFS rate for each shift due primarily to 
increased population in new subdivisions. A PATROL/ 
PLAN analysis has shown that one additional patrol 
unit will be needed on each shift to,maintain exist~ 
ing performance levels (i.e., the same uncommitted 
time, patrol interval, saturation probability, and 
average response time found in Exercise 4). This 
analysis also indicated that assigning an equal 
number of units to each shift results in an unequal 
distribution of work. In anticipation of a directive 
from the Chief's office to recommend new allocations 
by shift, perform the following analysis using PATROL/ 
PLAN: 

a) Allocate the 15 units over the three shifts based 
on the data s'hown in Table 4-1 and the increased 
call rates, using patrol interval time as the 
allocation variable. Allocate the units to mini­
mize the patrol interval on each shift. Assume 
that no shift can lose units in the reallocation 
(i.e., units can only be added to the current 
levels) . 

b) Repeat the analysis described above, but assume 
that units can be added to or subtracted from 
current shift levels. 

c) Repeat the analysis described in (b), but mini­
mize overall average patrol interval. 

The solutions to exercises 4, 5, and 6 are illustrated in 

Appendix D. 
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CHAPTER V 

BEAT DESIGN AND ANALYSIS 
USING BEAT/P'LAN 

This chapter describes several exercises designed to give an 

introduction to the BEAT/PLAN program. It is assumed that the 

user is familiar with the procedures for using the program on an 

Apple II microcomputer, as described in the POLICE/PLAN user's 

manual. 

The firs't step in analyzing alternative beat plans is to 

identify the beat-level statistics to be used in comparing alter-

native ways of combining reporting areas into patrol beats. In 

Law City, the following sta'tistics are of interest: 

• beat workload measured in terms of the total number of 
unit-minutes expended in responding to CFS incidents; 

• beat size measured in square miles; and 

• number of miles of patrolled streets in a beat. 

In order to compute these beat-level statistics, the follow-

ing data items are required for each reporting area: 

• number of unit-minutes expended on each shift in 
responding to calls for service during the period of 
time represented in the data sample; 

• square mile area; and 

• number of miles of patrolled streets. 

The values of these data items in each reporting area are summar-

ized in Table 5-1. 

In addition, use pf BEAT/PLAN to suggest modifications to a 

specified beat plan and to compute non-additive performance 

characteristics requires input data identifying reporting area 

adjacencies and other geographic information. These inputs are 

19 
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Table 5-1 

REPORTING AREA DATA USED IN BEAT/PLAN ANALYSIS OF LAW CITY 

Reporting 
Area 

100 
101 
102 
103 

104 
105 
106 
107 

108 
109 
110 
III 

112 
113 
114 
115 

116 
117 
118 
119 

120 
121 
122 
123 

124 
125 
126 
127 
128 

Area 
(S9. Miles) 

3.83 
0.54 
0.25 
0.60 

0.29 
0.48 
2.83 
1. 72 

0.40 
0.21 
0.22 
0.27 

0.35 
0.17 
0.24 
0.29 

0.25 
0.22 
0.06 
0.17 

0.19 
0.21 
0.19 
0.16 

0.11 
0.37 
0.17 
0.13 
0.38 

Patrolled 
Streets 
(Miles} 

:31.7 
18.6 

9.1 
21. 2 

10.2 
13.1 
25.5 
21..0 

17.7 
6.0 
8.0 
7.9 

13.6 
5.7 

10.8 
7.6 

11. 0 
6.0 
2.5 
5.9 

H.6 
6.9 
8.3 
4.6 

4.1 
10.3 

6.3 
4.4 

16.8 

Unit-Minutes Spent Responding 
to Callsfol;" Servi~ 

Night Shift Day Shift Afternoon Shift 

20 

99 
66 
33 

165 

33 
o 
o 
o 

o 
o 

165 
33 

o 
66 

132 
66 

66 
66 
99 
66 

66 
33 
o 

66 

66 
o 

23l 
33 
33 

, 

106.2 
159.3 
106.2 
371.7 

106.2 
159.3 
106.2 

o 

o 
212.4 
53.1 
o 

212.4 
265.5 
106.2 

53.1 

212.4 
106.2 

53.1 
265.5 

212.4 
318.6 
53.1 
53.1 

o 
53.1 

159.3 
53.1 
53.1 

200.8 
150.6 
200.8 
602.4 

100.4 
50.2 
50.2 

200.8 

200.8 
301.2 
301. 2 
351.4 

251.0 
301. 2 
100.4 

50.2 

150.6 
150.6 
200.8 
200.8 

150.6 
351.4 
100.4 
150.6 

100.4 
o 

401. 6 
351. 4 
502.0 

~1i } d', , 'i 
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discussed in detail in the BEAT/PLAN user's manual, and sumrnar-

ized in tables 5-2 and 5-3. 

Several of the exercises which follow deal with the creation 

of data files containing the information described above. Such 

files have been created previously, and are stored on the diskette 

containing the BEAT/PLAN program.* The parts of the exercises 

below which deal with the creation of these files can therefore 

be bypassed by the user if desired. 

*The file containing the reporting area data shown in Table 
5-1 is named LAWCITY DATA. The file containing the reporting area 
adj acencies shown in Irable 5- 2 is named LAWCITY ADJ. The file 
containing the geographic data shown in Table 5~3 is name LAWCITY 
GEO DATA. The four-beat plan shown in Figure 2-2 is stored in the 
file named LAWCITY PLAN. 
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Exercise 7: Use the BEAT/PLAN program to create a data file 
containing the area, patrolled streets, and unit­
minutes expended on calls for service on each shift 
for the 29 reporting areas in Law City (see Table 
5-1). Verify that the data has been correctly 
entered and save the file on disk. 

Exercise 8: Use the BEAT/PLAN program to define the current four­
beat configuration for Law City (see Figure 2-2). 
Display the four-beat plan and verify that no report­
ing areas have been omitted or assigned to more than 
one beat. Save the beat plan on disk. 

Exercise 9: Use the data file created in Exercise 7 and the 
beat plan specified in Exercise 8 to compute additive 
beat characteristics for the current four-beat plan. 

Exercise 10: Enter reporting area adjacency data from the file 
LAWCITY ADJ. List the data and verify that it agrees 
with the adjacency data in Table 5-2. Use BEAT/PLAN's 
prescriptive capabilities to suggest modifications to 
the current four-beat plan to balance CFS workload by 
beat on the night shift. Display the additive beat 
characteristics for the new plan suggested by BEAT/ 
PLAN. 

Exercise 11: Enter the geographic data from the file LAWCITY GEO 
DATA. List the data and verify that it agrees with 
the data shown in Table 5-3. Use BEAT/PLAN to com­
pute non-additive performance characteristics for 
the city, and for each unit and beat with the new 
beat plan produced in Exercise 10. Assume that the 
call rate is 1.14 calls per hour, that the average 
service time per call is 33 minutes, and that the 
average number of non-CFS minutes per hour per unit 
is 12 minutes. Assume also that calls arriving when 
all units are busy are queued, and that the unit 
assigned to the beat in which a call occurs is always 
dispatched if available. The average response speed 
and patrol speed are 18.6 and 10.7 miles per hour, 
respectively. 

The solutions of exercises 7 through 11 are illustrated in Appendix 

E. 
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APPENDIX A 

SAMPLE LAW CITY DISPATCH DATA 
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\ If r . j' 

iI. 

I ! ; 
1 ,.' 

j r I II I: . 

FILE ·U 

. ../ 

1 .. -
ql 
I ~ 

SER\"'!ICE SER\.tICE 
em-iF' F'RIOrGTY NO OF RF'T DISF. ARVD. CLEAR TINE - TIME -

RECORD NO LEVEL UNITS AREr; TIHE TINE TIME UNIT 2 UNIT .. 
.~ 

I 

I ~ I 
I I !!lj 
j'l 
1 c • 

l (i216() 
,~ 1 128 (;5{l8 ()5(i9 (i517 ".;.. 

2 1,,:)97 "l ... 128 2(j 13 2(l16 21 .' ... A. 
::; 3(;801 2 2 ....... t...,,.,~ 1726 17 .1.::0 .1 ..,.:.J 

4- 33827 2 ... 0' ""..., '1""9 to_ 2313 11 .':' .1"::1 ... .J\ll 

5 338(Jo 2 ... 127 1822 1826 1 ...... ,.. .., ... 
.::. 7.J7 ":'4-

U i·, 
I. 

Iii I 
)'11 ~ 
I q 

6 35234 1 3 127 17\)9 1913 2()() 3 21 11 
... 1855() 1 2 128 2()45 .., .. 
I' 

,,~.:) 

8 133(i9 (i 1 128 2(153 2,)57 21()8 
'7 142S() 2 2 128 HI13 i()19 l(i44- 21 
l() 15699 2 

.., 128 21()1 21()3 2119 11 .:: 

I 
I q I~ 
I . 
!: 

Hr 

:t1 25292 1 2 128 2351 2356 (I() 11 22 
1'" 22738 '"' 2 128 ,.,,.,. I 2245 2302 7 

"'- .::. .::...:.10 

13 39(J71 2 • 128 1935 1938 2(118 .1 

:t4 34387 ... · 128 1722 1754· L .1 

15 (J 1856 (i 1. 128 2358 ()(i()S 

1 

! -
UI 

16 t"'\'C'".,.~,., ... 1 128 23()1 2331 2345 ":..Jl 7 C. .:l 

17 14894- ... • 128 .::. .1 

18 28487 :L 
.., .. "",." 16()7 13 .::. .1'::(;) 

19 3(lt3A~ (l • 1(l7 1659 1706 J. 

IU 
2(1 3()258 '"1 2 1,:j? 17()5 1711 1728 16 "-

j, -' I 

[lq 11._ 

r lft.. 
. , 

t 1-
I 

] }-

I I-
Ii 

i r 1" 
I 

I r-l 
Preceding page blank 

27 

-'1\: 
. ' 

~: 
'; 

,/ 

~f I 



RECORD 

''''j'' ..::.t 

22 
23 
24 
"'1:" 
"::..J 

,." 

~o 

27 
28 
29 
3(J 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 

• 1:0-" 
..J\I 

56 
57 
58 
59 
6(; 

COi'1F 
NO 

17625 
167H 
38573 
369(;6 
39664 

(lOn6 
(l(l(182 
(i0523 
34612 
3{)379 

38448 
16895 
13348 
31519 
34477 

35088 
21782 
16835 
(i3955 
(J (l 2'53 

16297 
17958 
31863 
(i0772 
35814 

26481 
3(;862 
33682 
357(i8 
32845 

29514 
2170(l 
16678 
04056 
02224, 

16466 
16348 
16282 
HJ(l23 
(i2305 

~------~-

FILE .t2 

PRIORITY NO OF RPT DISP. 
SERVICE SERVICE 

ARVD. CLEAR TIME - TIME­
TIME TIME UNIT 2 UNIT 3 LEVEL UNITS AREA TIME 

1 
1 
2 
1 

., 
~. 

2 
3 
2 

2 
(I 

(l 

(l 

2 

(l 

2 
2 

1 
1 
2 
2 
2 

(l 

2 
2 
2 

.., 
.:> 

(J 

o 
(J 

2 

2 

3 
(i 

3 
1 
2 
1 

2 
1 
1 
1 
1 

2 
1 
1 
1 
2 

1 
1 
1 

1 

2 
2 
1 
1 
1 

1 
1 

:2 

2 
.... 
..:: 

1 
1 ,., 
..:: 

1 
1 
1 
1 

1257 
2144 

1116 1118 6 
1301 10 5 
2149 22()2 

i(li 

1(11 
1 (11 
1 (11 
Hl 

2312 
2112 

2317 2327 16 

1()5 
HI5 
1(15 

H15 
105 

105 
105 
105 
1(15 
106 

1(16 
'1\)6 
106 
1(16 
106 

H12 
0829 
1542 

212(i 
2231 
2248 
2137 
1341 

(122(1 
2239 
1131 
1210 

2:lA2 

1418 
(1834, (J852 
1547 16(l4 

2129 
2236 
2253 
2156 
1354 

{'I 225 
2241 
1136 
1214 
1155 

22()5 
2237 
23(19 
2228 
1418 

(J254 
(1425 
1156 
1243 
122(1 

20 

.. 
I 

6 

,-

11 

107 
H)7 
i(17 
HI7 
108 

234(i 
173i 

2348 (1(l15 25 
1741 1751 ()' 
2336 0024 ~ 

H)S 
1(18 
H)8 
1(J8 
108 

2(119 
1851 

2031 
2353 

2()29 2(14/ 
1858 1933 

0856 
()9(i4 (l9() 6 

2044 
1'1 ..... 

~.3.!l 

2054 

108 1836 1838 
108 0325 .0348 
lOB 2327 0007 
108 1332 1336 1346 
109 2115 

109 1215 1222 1315 
109 1439 1520 
1(19 2035 2038 2117 
109 0943 0945 0957 
109 1650 1654 

28 

7 
22 
34 

HI 
15 

18 

\1~ 
1'1 I~ 

" 

i
l 

df 
"', 

;1 J 

,:~ I 
i 

I J 1 

'It 
11 !­
I, c 
I " J 

!ll~' 

Jr , 
i 

'l r 
I) ( 

i 

I J 
I 'W 

it 
I,} . 

fJ 
{ 1 .. 
I 
r 'I-
I I 

RECORD 

61 
62 , ... 
0':> 

64 
65 

, , 
00 

67 
68 
69 
70 

71 ..,.,., 
I,l. 

73 
74 
75 

76 
..., ... 
II 

78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
8S 
89 
9() 

91 
92 
93 
94 

COMP 
NO 

23()39 
15(147 
32M2 
29774 
36700 

38() 93 
32929 
31782 
31499 
32331 

25731 
()(114-3 
36372 
3227(1 
(10751 

(l(i193 
28721 
28738 
22509 
14098 

22614 
22887 
1980(1 
19615 
03187 

(13395 
02711 
19753 
15175 
1532(1 

(11451. 
26117 
3366(1 
0(1853 

FILE ~2 (CONTINUED) 

PRIORITY NO OF RPT 
LEVEL UNITS AREA 

2 
2 
1 
2 
(1 

2 
(l 

2 
2 

1 
(> 

2 
1 
2 

1 
1 

1 

2 
3 
2 
2 
2 

() 

2 
2 
2 
1 

" .. 
"I 
i" 

2 
1. 

1 
1 
1 
3 
1 

2 
1 
2 
3 
1 

1 
2 
2 
2 
2 

1 
1 
1 
1 
1 

1 
1 
1 
1 
2 

2 
1 
2 

1(19 
1(19 

109 
1(19 
109 

1(19 

109 
1(19 
HI9 
109 -

110 
t1(1 
11(J 
11{1 
11(1 

110 
1l(l 
11() 
110 
11() 

110 
110 
110 
110 
1l(1 

11() 
111 
111 
111 
111 

111 
111 
111 

SERVICE SERVICE 
DISF'. ARVD. CLEAR TIME - TIME­
TIME TIME TIME UNIT 2 UNIT 3 

1427 4 
1340 1342 1353 27 
1506 1625 18 
1959 2001 2053 
2305 2312 2338 26 

154(l 
2037 2(145 
0122 0124 0200 
1906 1910 2043 
2004 2008 2107 

130(l 1305 
1107 1114 

1751 1808 
07(l3 0706 0726 
1659 1703 1727 

1848 1848 1856 
1258 
1805 
0229 
2()(l5 

1625 1627 
(1206 (12(16 
1727 1736 

0216 
0(1(19 

1629 
()158 

2240 
(>219 0227 
0(112 
1631 1638 

(>223 

02()3 
1645 
18(iS 1827 
1742 1745 

28 

26 

20 
17 

16 
24 
14 
23 

1640 
1805 
1741 
2141 2145 2150 29 

11(11 1117 17 
1953 

14 

15 

2 
3 
1 
1 1 111 1813 1832 1837 

29 



RECORD 

,.... 
70 .., ... 
;l 

98 
.-.M 
77 

1(i(J 
1(11 
1(12 
1(13 

1 (15 

1 (16 
Hl7 
1(;8 
1(19 

11(1 
111 
112 
113 
114 

11:3 
116 
117 
118 
.1., M 
.l.l 7 

12(1 
121 
122 
123 
124 

123 
126 
127 
128 
129 

13(1 
131 
., ....,"'" 
J.,J, 

133 
134 

FILE :1:3 

cm1F' 
NO 

PRIORITY NO OF RPT 
LEVEL UNITS AREA 

17373 
16222 
282<i6 
22933 
363(19 

2319(1 
34179 
337H 
(l3734 
3853(1 

38(173 
22386 
18499 
21248 
14267 

16237 
1319(; 
18237 
32462 
31.21.(1 

28674 
281J~b 
()25()5 
343(l1 
35688 

244·62 
21(135 
15745 
13668 
H62(i 

2 
1 

2 
1 

1 
2 
1 
() 

2 

2 
(I 

2 

1 
(I 

1 
(i 

() 

1 
2 

2 

2 
3 .., 
L. 

2 
2 

18421 () 
18989 2 
14283 2 
2139(l 2 
21498 2 

.13126 2 
181~)68 2 
16484· 1 
3274-5 2 
327{~5 2 

1 
2 
2 
1 
2 

3 
3 

1 

1 
2 
2 

1 
3 
1 
2 
1 

1 
2 
1 

1 

1 
1 
3 ., 
.l 

1 

1 
1 
:3 
2 
1 

2 
1 

1 
3 

HI(J 

Hl(i 
1(1(i 
HI (I 

iO(l 

1% 
Hi() 

1 (;0 
H(; 
1 (l (I 

1(1(l 

1(l(1 
Hl() 

101 
1(11 

i(ll 

Hil 
Hll 
i(ll 

1(il 

Hll 
101 

1(12 

1(12 

i()2 
H)2 
1(12 
1()2 

1(;2 

102 
103 
1(13 
103 
103 

103 
1(13 
103 
103 
1(l3 

SERVICE SERVICE 
DISP. ARVD. CLEAR TIME - TIME­
TIME TIME TIME UNIT 2 UNIT 3 

(1949 
()644 
() (I 16 
1629 
(1141 

2355 
2336 
2318 
1233 

(J822 
1Hi3 
()929 
(1615 

1210 

1124 
(161 (l 
2(1 (I 6 

(1239 

1655 
2336 

1912 
141(1 
1(146 
1842 
(1523 

(1958 1010 
0652 (1724 
(i(l25 (i{157 
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2147 

16(16 
(l754 
2145 
2304 
1326 

0236 
0809 
1046 
1519 
0834 

0942 

0827 

1644 

H09 
2154 

2235 
2308 
133() 

(1239 
0951 
1232 
1519 
0858 

1011 
1 .. 34 
1844 

24 

21 
13 

13 
10 
16 
7 

3 
13 

31 

26 

2 

6 
11 
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FILE :JI:5 

CONP PFIIOt.;ITY NO OF RPT DISP. 
RECORD NO LEVEL UNITS AREA TIME 

373 1<1-9(;9 1 ,., 
121 (1845 .<. 

374 268()6 2 '") 
L 121 

375 2795b 2 1 121 1959 
376 29123 2 1 121 (1212 
"'7'" 28(l31 ... ~ 121 w> / .<. ..:.. 

378 2()472 ., . .,. 
121 2234-J. W 

-:r7 n 17332 () • 121 232(1 WI 7 J. 

380 17159 () 1 121 1442 
381 18128 2 2 121 
382 28161 () 1 121 1616 

383 03794 (l 1 121 (1046 
384 37394- 3 :l 121 :1.525 
... n ... 37129 (l 1 12:1. 1241 WI':!.) 

386 37599 2 1 121 1937 
387 13647 2 1 121 162(1 

388 35148 1 2 116 1757 
389 04144 2 2 116 1(142 
39(1 34()5'~ .." 1 116 W 

' .. 
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SERVICE SERVICE 
ARVD. CLEAR TIME - TIME -
TIME TIME UNIT 2 UNIT 3 

(l85(l (1916 28 
1221 1354- 2(1 
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2238 23(l8 9 9 
2324 2359 

lOll 11 
1622 1657 

(1(149 (l114 
1542 

1243 1251 
194(1 1945 
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1759 1839 21 
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APPENDIX B 

DETERMINATION OF POLICE/PLAN INPUT ITEMS 
FROM DISPATCH DATA 
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'1'0 usc Pl\'I'ROr./PLl\N, the f.ollowi nq data must be oht(}j n<'<1 from 

dispatch data for each time period and region of interest: 

• average call rate--the average number of calls for 
service per hour; 

• percent of calls that require exactly one unit, 
exactly two units, and so on; 

• average service time in minutes for the first unit 
dispatched, the second unit dispatched, and so ani 

• average number of minutes of non-CFS activity per 
hour for each patrol unit; 

• percent of calls for service that are classified as 
priority 1, 2, and 3; and 

• average speed of the patrol units when responding to 
a call for service. 

To use BEAT/PLAN, dispatch data is used to determine the 

relative CFS workload in each reporting area in the region for 

the time period of interest. Two measures of relative reporting 

area workload that can be used are: 

• number of calls for service in each reporting area; and 

• total service minutes spent on calls for service in 
each reporting area. 

This appendix discusses how these data items for PATROL/PLAN 

and BEAT/PLAN can be obtained from typical dispatch data such as 

that shown in Ap?endix A.* 

*Other data items needed to use PATROL/PLAN and BEAT/PLAN 
(e.g., number of units, dispatch option, square-mile area of the 
region and each reporting area, number of miles of patrolled 
streets, and patrol speed) must be obtained from Siources other 
than dispatch data (see the POLICE/PLAN user's manual). 
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Adjusting Input Values to Account for Sampling and Missing Data 

When the dispatch data being used to estimate POLICE/PLAN 

inpu·t items represents a sample of all such data, or when entries 

for some items in the dispatch records are missing, adjustments 

must be madE~ to some input values to account for this sampling 

and missing data. These adjustments are based on (1) the selection 

percent (2) the missing percent, and (3) the sampling percent. 

Selection percent. The selection percent is the percent of 

the dispatch records which were selected in the sample. For 

example, the selection percent for t:he dispatch data in Appendix A 

is 10 since one of every 10 records was included in the sample. 

Missing percent. The missing percent is the percent of 

records in the sample which are missing one or more necessary 

dispatch data items. For example, the shift indicator is a 

necessary data item in determining the average call rate by 

shift. If the shift cannot be determined for one of every 10 

records, the missing percent used in computing average call rates 

is 10. Necessaxy dispatch data items for each POI:IICE/PLAN input 

value are identified below.* 

Sampling percent. The sampling percent for a set of data is 

based on the selection percent and the missing percent, and is 

computed using formula (B-l).** For example, if the selection 

*Note that since the necessary dispatch data items are 
different for each POLICE/PLAN input value, the missing percent 
will; in general, also be different. Since the sampling percent 
depends on the missing percent, it too will be different for each 
POLICE/PLAN input value. 

**Formulas used in this appendix are summarized in Figure B-1. 
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(
SamPling) == 
percent 

(
average) 

call rate 

( 
non-~;~r:I~utes) == 

per hour per unit 

(

percent of 
CFS in 

priority level 

(
average ) == 

travel time 

== 

.01 x (selection) 
percent x [100 _ (miSSing)] percent 

100 x ( number of ) 
_____ *FS . ncideots_ 

percent x hours represented (
SamPling) number of ~. 

by sample 

number of 
100 x CFS requiring 

exactl N units 
number of 

CFS incidents 

total 
service time 
for Nth unit 
number of CFS)\ 
with known 

service time 
for Nth unit 

total non­
C S minutes 

sampling 
percent 

x number o~ 
sample hours} 

average ) 
non-CFS minutes 

er hour 

(

average ) 
number of units 
fielded per hour 

100 x 

total 
travel time 

in ) 
level P 

to CFS incidents 
number of CFS 

incidents with known 
travel time 

Figure B-1 ------

FORMULAS USED TO ESTIMATE POLICE/PLAN INPUT 
ITEMS FROM DISPATCH DA'lIA 
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percent is 10 and the missing percent is 10, the sampling percent is: 

(
SamPling) = 
percent 

= 

(10) x (100 - 10) 
100 

9.0 percent. 

Estimating POLICE/PLAN Input Iten'J 

The procedure for estimating each POLICE/PLAN input item from 

dispatch data is discussed below an'd' illustrated for the data in 

Appendix A. Table B-1 summarizes the results of tabulating the 

390 dispatch tickets (e.g., using DATA/PLAN). 

Average call rate. The average number of calls for service 

per hour for each block can be estimated by (1) counting the total 

number of CFS incidents (i.e., excluding all non-CFS incidents) 

received for each block in the sample data, (2) dividing this count 

by th,e total number of hours represented in the sample, and 

(3) inflating the result based on the sampling percent discussed 

above (see formula (B-2». For example, of 304 (F5*) CFS incidents 

in thE; sample, 51 (FI) occurred on the Night shift. Since the data 

item used to indicate the shift (i.e., time dispatched) is missing 

for 61 (F4) incidents, the missing percent is: 

(
miSSing) :: 
percent 

= 

= 

100 x F4 
F5 

100 x 61 
304 

20.07 percent 

*The notation used refers to labels used to identify entries 
in Table B-1. 
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Table B-1 

RESUL'l'S OF TABULATING DISPATCH DA'rA IN APPENDIX A 

Priority Level: 

Number of Calls for Service 
Night Shift 
Day Shift 
Afternoon Shift 

Number of Units Dispatched: 

Number of Calls for Service 
Night Shift 
Day Shift 
Afternoon Shift 

Unit Dispatched: 

Night Shift 
Day Shift 
Afternoon Shift 

shift: 

Number of Calls for Service 
Total Travel Time 

Shift: 

Number of Calls for Service 

Night Shift 
Day Shift 
Afternoon Shift 
Missing 

Priority 1 Priority 2 Priority 3 Total 

AI: 12 
11 
30 

1 Unit 

B1: 26 
26 
55 

A2: 32 
49 
87 

Unit 2 

B2: 21 
35 
Sf) 

113: 7 114 : 51 
8 68 
7 124 

unit 3 Total 

B3: 4 B4: 51 
7 68 

19 124 

1st Unit 2nd Unit 3rd Unit 

Number 
of CFS 

Cl: 42 
56 

104 

Service 
Time 

C2:1038 
2346 
4137 

Night Shift 

01: 42 
D2:209 

Number 
of CPS 

24 
41 
67 

Da:l Shift 

54 
413 

Service 
Time 

378 
698 

1104 

Number 
of CFS 

4 
7 

19 

Afternoon 

101 
649 

Service 
Time 

27 
47 

160 

Shift 

Night Day Afternoon Missing Total 

Fl: 51 F2: 68 F3: 124 

Non-CFS Incidents with 
One unit Dispatched 

F4: 61 F5:304 

Non-CFS Incidents with 
Two Units Dispatched 

Number of Number of 
Number of Number of Number of Minutes - Minutes -
Incidents Minutes 

G1: 11 
G2: 19 
G3: 26 
G4: 27 

45 

HI: 305 
H2:, 451 
H3: 961 

Incidents 

G5: 0 
G6: 1 
G7: 1 
G8: 1 

Unit 1 Unit 2 

H4; 0 H5: 0 
H6: 16 H7: 11 
H8: 33 H9: 2'; 

" 



the sampling percent is: 

(
SamPling) = 
percent 

= 

10 x (100 - 20.07) 
100 

7.99 percent, 

and the average call rate for the Night shift is: 

(
average ) = 
call rate 

= 

100 x 51 
7.99 x 560 

1.14 calls per hour. 

Percent of calls that require exactly N units. The percent 

of calls that require exactly N units can be estimated by 

(1) counting the number of CFS incidents to which exactly N units 

were dispatched, (2) dividing by the total number of CFS incidents 

in the sample for the block, and (3) multiplying by 100 (see 

formula (B-3». No adjustment to the result is needed to account 

for sampling or missing data.* For example, one unit was dispatched 

to 26 (Bl) of 51 (B4) CFS incidents on the Night shift. Therefore, 

the percent of calls that require exactly one unit is: 

( percent of ) 100 x Bl calls requiring = 
exactly 1 unit B4 

100 x 26 = 51 

= 50.98 percent. 

*In general, adjustments to account for sampling or missing 
data are not nec7ssc;try when estimating percentages of incidents 
or averages per ln~ldent, but are required when estimating averages 
per hour or block. 
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Average service time for the Nth unit dispatched. The average 

service time for the Nth unit dispatched to a CFS incident for a 

block can be estimated by (1) summing the total service times for 

the Nth unit for that block and dividing by the number of CFS 

records for the block for which the Nth unit's service time is 

known (see formula (B-4». No adjustment to the result is needed 

to account for sampling or missing data. For example, a service 

time could be determined for the first unit dispatched (i.e., N = 1) 

in 42 (Cl) CFS records for the Night shift. The sum of the~e 42 

service times is 1,038 (C2) minutes. Therefore, the average service 

time for the first unit dispatched is: 

(

average ) 
service time = 

for first unit 

= 

= 

C2 
Cl 

1038 
42 

24.71 minutes. 

Average non-CPS minutes per hour per unit. The average number 

of non-CFS minutes per hour for a block can be estimated by 

(1) summing the total time consumed in the block by all units for 

non-CFS activities, (2) di.viding by the number of hours in the 

sample, and (3) adjusting the result to account for sampling and 

missing data (see formula (B-5». The missing percent used to 

calculate the sa.mpling percent is based on the number of records 

for which one or more of the data items used to determine the 

block of the incident, whether the record was a CFS or non-CFS 

incident, or the service time of each unit assigned to the incident, 

is missing. For example, one or more of these data items is 
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missing in 28 (G4 + G8) of 86 (Gl + G2 + ... + G8) non-CFS incidents. 

Therefore, the missing percent is: 

(
miSSing) = 
percent 

= 

and the sampling percent is: 

(
SamPling) = 
percent 

100 x 28 
86 

32.56 percent, 

10 x (100 - 32.56) 
100 

= 6.74 percent. 

The total non-CFS minutes for the remaining records for the Night 

shift is 305 minutes (HI + H4 + H5) and the number of sample hours 

is 560. Therefore, the average non-CFS minutes per hour is: 

(

average ) 
non-CFS minutes = 

per hour 

= 

100 x 305 
6.74 x 560 

8.08 minutes. 

To determine the average non-CFS minutes per hour per unit, this 

result is divided by the average number of units fielded per hour 

(see formula (B-6». The 'latter can be determined by summing the 

number of units fielded per hour in the sample period and dividing 

by the total number of hours. In Law City, for example, four 

units were fielded at all times, and the average non-CFS minutes 

per hour per unit is: 

(

average ) 
non-CFS minute~ = 

per hour per unlt 

= 

8.08 
4 

2.02 minutes. 
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Percent of CFS in each priority level. The perc~nt of CFS 

in each priority level for a block can be estimated by (1) counting 

the number of CFS in each priority level for that block, (2) mUlti-

plying by 100, and (3) dividing by the total number of CFS for the 

block (see formula (B-7». No adjustment is needed to account for 

sampling or missing data.' On, the Night shift, for example, 12 (AI) 

of 51 (A4) CFS incidents were priority 1. Therefore, the percent 

of CFS in priority level 1 is: 

( 

percent of ) 
CFS which = 

are priority 1 

= 

Average response speed. 

100 x 12 
51 

23.53 percent. 

Average travel time estimates for a 

block can be used to estimate average response speeds (see the 

PATROL/PLAN user's manual). Average travel time can be estimated 

by (1) summing travel times to each CFS incident for a block, and 

(2) dividing by the number of CFS incidents for that block for 

which a travel time can be determined (see formula (B-8». No 

adjustment for sampling or missing data is needed. For example, 

the travel times to 42 (Dl) CFS incidents on the Night shift 

totalled 209 (D2) minutes. Therefore, the average travel time is: 

(
average ) = 

travel time 

= 

209 
42 

4.98 minutes. 

Number of calls for service in each reporting area. CFS totals 

for each reporting area can be obtained by counting the number of 

CFS incidents in each '~.!orting area for each block. No adj ustment 

for sampling or missing data is needed since only the relative 
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oi~tribution of calls by reporting area is of interest. This 

measure of relative workload is recommended when the number of 

CFS incidents per reporting area is small. 

Total service minutes in each reporting area. Relative 

reporting area workloads based on total service minutes can be 

estimated by determining the total number of service minutes for 

CFS incidents in each reporting area for each block. No adjust-

ment for sampling or missing data is needed since only the relative 

distribution of service minutes by reporting area is of interest 

This measure of relative workload should not be used unless a 

significant number of CFS records are available for each report-

ing area.* 

*Note that the number of service minutes for each reporting 
area used in the example for BEAT/PLAN is determined by multi­
plying the number of CFS incidents by the average service time 
perCFS. This method was only used in order to illustrate the 
use of service time as a measure of relative reporting area work­
load. 
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APPENDIX C 

SOLUTIONS TO DATA PREPARATION EXERCISES 

, 

51 



II 
J I I[ 

: 

II ! 
,[ I 

'I I 

r I 
1\ I 
itt J 

f J , 
I 

I~ 1 

:J I 
II I 

,II 
, 

I J 1 

11 
II Iq 
, ~ 
I' 

II I 
! ~ 

I i I 
I . 
, , 
, 

'I] 
I 

11 
I , 
I , 

, I ! 
, 
I 

I 

1 { 1 

lI\ " JU 
~ 11 ! 

~J i 

/ 

.. 
.. -~ I 

Exercise 1: Use the DATA/PLAN program to create a data 
file containing the data items listed in 
Table 3-1 for records 1 through 20 in 
Appendix A. Verify that the data has been 
correctly entered, and save the file on disk. 

----------,.---------------~ 
The solution to Exercise 1 is illustrated in Displays 1 

through 75 in Section C of Ch~pter III in the DATA/PLAN user's 

manual. * The contents of each display are explained in Section 

B of that chapter. 

,----_._----_._-_._-- '-----.....,. 
Exercise 2: Use the DATA/PLAN program to create a data 

file containing records 21 through 94 listed 
in Appendix A. Verify that the data has been 
correctly entered, and save the file on disk. 
Based on the data in this file, tabulate the 
average travel time (i.e., the time interval 
between the time dispatched and the time 
arrived) for all calls (CFS and non-CFS). 

The procedure for creating a data file containing records 

21 through 94 is identical to that used in Exercise 1 and 

illustrated in Displays 1 through 75 of the DATA/PLAN user's 

manual. The tabulation of the average travel time for these 

records is illustrated in Displays 1 through 11 at the end of 

this appendix. The steps illustrated include the following: 

• The DATA/PLAN analysis is initiated by entering the 
command RUN DATA/PLAN. The title page is displayed 
(Display 1), a print option is selected (Display 2), 
and the table of contents is displayed (Display 3). 
Page 2 is selected. 

• The data in records 21 through 94 are entered from 
the data file previously saved on disk with the 
name FILE #2 (Displays 4 and 5). 

*See POLICE/PLAN--An Easy-to-Use Resource Allocation System: 
User's Manual for PATROL/PLAN, BEAT/PLAN, and DATA/PLAN Soft­
ware on Apple II Microcomputer. 

Preceding page blank 
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.. Page 4 is selected. The option for tabulating data 
previously entered into the Apple's memory is specified 
(Display 6). Tabulation opil:ion 4 is used to review 
the record selection criteria in effect to verify that 
all records will be processed (Displays 7 and 8). 

.. The average travel time is computed using tabulation 
option 1 (Displays 9, 10, and 11). 

Exercise 3: Based on records 1 through 94 (i.e., the 
data in the two files created in exercises 
1 and 2), use DATlVPLAN to tabulate the 
average service,time (i.e., the time inter­
val between the time dispatched and the time 
cleared) by priority for calls on the Day' 
shift. 

The solution to Exercise 3 is illustrated in Displays 12 

through 23 at the end of this appen.dix. The steps illustrated 

include the following: 

.. Tabulation option 5 is used to specify the names of 
the two data files containing the 94 records to be 
tabulated (Displays 12 and 13). 

.. Tabulation option 6 is used to specify record selection 
criteria to tabulate only those records for calls on 
the Day shift (Displays 14 throuqh 17). 

• Tabulation option 3 is used to compute average service 
time by priority level for calls on the Day shift 
(Displays 18 through 23). 
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Exercise 4: Use PATROL/PLAN and the input data in Table 
4-1 to estimate the following performance 
characteristics for each shift in Law City. 

• average number of units dispatched per 
CFS; 

• average service time per CFS per unit; 

• average service time per CFS; 

• incoming work per unit; 

• actual work per unit; 

• uncommitted time per unit; 

• average number of free units; 

• probability of saturation or percent of 
time backup units are used; 

• average patrol interval; 

• average queue delay for priority I, 2, 
and 3 calls; 

• average travel time; and 

• average response time for priority I, 2, 
and 3 calls. 

The solution to Exercise 4 is illustrated in Displays 1 

through 32 at the end of this appendix. The steps illustrated 

include the following: 

• The PATROL/PLAN analysis is initiated by entering the 
command RUN PATROL/PLAN. The title page is displayed 
and the printing of selected pages is requested (Display 
1). The table of contents is displayed (Display 2). 
Page 2 is selected. 

• Three blocks are specified, correspond~ng to the Night, 
Day, and Afternoon shifts in Law City (Display 3). 

• Al~ input data items are specified for Block 1 (i.e., 
the Night shift) using the data in Table 4-1 (Displays 
4 through 9*), a summary of the input data is displayed 

*Note that the complete input process is not illustrated 
in the displays. 
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(Displays 10 and 11), and the performance characteristics 
for the Night shift are displayed (Displays 12, 13, and 14). 

• Input data items are specified (Displays 15 through 18), 
an input summary is displayed (Displays 19 and 20), and 
performance characteristics are displayed (Displays 21, 
22, and 23) for the Day shift. . 

e Input data items are specified (Displays 24 th~ough 27), 
an input summary is displayed (Displays 28 and 29), and 
performance characteristics are displayed (Displays 30, 
31, and 32) for the Afternoon shift. 

Exercise 5: Suppose thct a study has been released, claiming 
that adequate police protection cannot be pro­
vided unless a department can meet the following 
hypothetical standards for patrol operations: 

• Each unit has a minimum of 20 minutes per 
hour of uncommitted time. 

• The probability that a call for service 
must be queued or assigned to a non-patrol 
unit is less than five percent. 

• The patrol force can pass every location 
in its region at least once during each 
eight-hour shift. 

• The average response time is less than 
five minub~s. 

a) Use PATROL/PLAN to determine how many addi­
tional patrol units would be needed on each 
shift to meet all of the standards specified 
above. 

b) . Identify which standard was the most difficult 
to satisfy on each shift. 

c) Determine how many additional units would be 
~eeded on the Day shift if no backup units 
are used. 

The solution to Exercise 5 is illustrated in Displays 33 

through 46 at the end of this appendix. The steps illustrated 

include the following: 

• Constraints are specified for uncommitted time, the 
percent of calls occurring when all units are busy, 
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minimum patrol interval, and average response time 
(Displays 33 through 36). 

• The number of patrol units required to mpet these 
four constraints on the Night shift is determined 
(Display 37). Five units are required to meet the 
specified constraints on both minimum patrol inter­
val and average response time. 

• The number of units required to meet these same con­
s~raint~ on the DaY,shift is determined (Displny 38). 
Nlne unlts are requlred to provide a patrol interval 
of eight hours or less. 

• The number of units required on the afternoon shift is 
determined (Display 39). Nine units are required to 
satisfy the imposed constraint on patrol interval. 

• Th7 dispatch option is modified for the Day shift 
(~lspla~s 40 and 41), the four constraints are respeci­
fled (Dlsplays 42 through 45), and the number of units 
required to ~eet the constraints on the Day shift when 
n~ back~p unlts are used is determined (Display 46). 
Nlne unlts are required. 
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Exercise 6: The crime analysis team for the Law City Police 
Department has projected an 11.8 percent increase 
in the CFS rate for each shift due primarily to 
increased population in new subdivisions. A 
PATROL/PLAN a-alysis has shown that one addition­
al patrol UI~~ ._ will be needed on each shift to 
maintain existing performance levels (i.e., the 
same uncommitted time, patrol interval, satura­
tion probability, and average resp('ri.B~ time found 
in Exerc.se 4). This analysis also indicated 
that ass.l.gning an equal number of units to each 
shift results in an unequal distribution of work. 
In anticipation of a directive from the Chief's 
office to recommend new allocations by shift, 
perform the following analysis using PATROL/PLAN: 

a) Allocate the 15 units over the three shifts 
based on the data·shown in Table 4-1 and the 
increased call rates, using patrol interval 
time as the allocation variable. Allocate 
the units to mini~{ze the patrol interval 
on each shift. Assume tha.t no shift can 
lose units in the reallocation (i.e., un.its 
can only be added to the current levels). 

b) Repeat. the analysis described above, but 
nssume that .units can be added to or sub­
tracted from current shift levels.--

c) Repeat the analysis described in (b), but 
reinimize overall average patrol interval. 

The solution to Exercise 6 is illustrated in Displays 47 

through 60 at the end of this appendix. The steps illustrated 

include the following: 

• The call rates for the three shifts are modified to 
reflect the projected increase (Displays 47 through 53). 
The dispatch option for the Day shift is modified to use 
backup units for priority 1 calls. 

• The 15 available units are allocated among the three 
shifts in a way that. minimizes. the maximum patrol 
inte,rval occurring on any shift (Displays 54, 55, and 56). 
Note that a minimum of four units is specified for each 
shift to ensure that no shift loses units in the reallo­
cation. 

• The 15 units ar~ reallocated among the shifts (Displays 
57, 58 und 59), with units allowed to be subtracted from 
the current shift levels (i.e' l a minimum of zero units 
is specified for each shift). 
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• The 15 units are reallocated among the shifts in a way 
that ml.llimizes the overall average patrol interval 
(Display 60). 
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:1.·<1· INPUT 1:':11...1... DI!:ITI~I 

ITEHS 
:I. ~·:.i CHf~·lt.JGE F'I:~ I t.JT 

OPTION 

INPUT DATA ITEM NO ? 0 

GO TO PI~,GE T ·,1· BLOCI', ? 
PRINT PAGE (Y/N) T Y 

83 

17 

18 



, I 



THE :r. NBT I Tl.rn::: FOl:~ PUBI ... I C Pt-,GE 4-. 
PF.:ocr~i~,N r::,Nr::',I... YBI ~:) 

INPUT SUMMARY - BLOCK 2: DAY 

NO OF UNITS - ..ti· 
CAI...L RATE - :I. (0 ~5 CFS/HF~ 

~1IN/HF~ NON-CFS TIME/UNIT - ,.,.. .-.. 
,:) + ....... 

NO OF UNITf:) 
1:1 I SF' ./CFf:3 

:I. 

PEF':CENT 
OF CI~d ... I...~:~ 

:38 to 2 
~:I. ~ ~t.~j 

:l.O+:?> 

SEF~VICE 
Tn'1E (l'iIN) 

4- :1. ~ S' 
:1.;:" .. (> 

<:) .. 7 

TO CONTINUEr HIT RETURN 
PRINT PAGE (YIN) ? Y 

THE INSTITUTE FOR PUBLIC PAGE'4. 
PF~OGt\t::,r1 r~,Ni~LYB:r. B 

F':I!::G ION t-,F:':Ef., 
PATROLLED STREETS 
P("TI:~DL BPEED 
DI~:)Pr::,TCH PD/...:r.CY 

:r. ~:.:j + :.~) s r.~ r1l :r L. E~: ~3 
.... ~~)2:3 .. 4 r1JI ... ES 

(':) +:1. MPH 
~~ ( B (.:1 C 1-, tJ F:t tJ r~ :1: *r ~:; 

FOF;~ F't.::r DR I TY 
:1. CI~I...I...S ON I... Y ) 

1::lr~ IOF,ITY 
I...EtJEI... 

PERCENT RESPONSE 

:1. 
'" " .... 

OF CALLS SPEED (MPH) 
:I.<:)+:~ :t~3(o7 
72 .. :1. :I.~;)+7 
:1. :1. -I- B :1.3 + /' 

GO TD Pt-,GE ~f ~; BLOCI, '!~ 
PRINT PAGE (Y/N) ? Y 
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THE IN~::;TI TUTE FDF~ PUJ{I... Ie Pt~,GE ~'.~ 
PI:;.: D G F~ ,~, N /~~I N r~,1... 'l f:) I ~3 

NO OF UNITS DISP/CFS 
SERVICE TIME/DlSP UNIT _ 
SEF~'v!ICE TI"ir:::/'CF:3 

FI:;~INI~II:;~Y .. B .. :':,CI<UP 
PRIORITY UNITS UNITS TOTAL 

L.EI)!:::!... ( t,CTUf~I ... ) .: ,~,CTU .. ::,I...) (I NCDt'IING; ) 
1 14+0 :1..:1. :1.5.:1. 

TOTI:':',!... (") r:t ,.) 
') ...... oC- ,,: •• 

TO CDNTli\JUE!I H:r.T I:~E~TUF;~N 
PRINT PAGE (Y/N) T Y 

, .. .., -v 
.::>/ • ,:) 
:I. :1 .• () 

:1 .• :1. 

THE INBTITUTE FOF~ PUBLIC P,.::iGE ~'5 
PF:DGH /:':'1'" (:':J".J. (:':,1... Y f:> IS 

INCOMING CFS & NON-CFS 
Wc)I:;~I,/UN I T 

j:':,CTt.I,:':d .. , CF~:) <).. Nm../""·CF~:) 
vJD;:;:'I'~/UN I T 

ACTUAL CFS WORK/UNIT 
i··,JDN .... CF~:; l,JDF~I,~/UN I T 

1..1I··J.CCH'lH I TTED T J "'IE /UN J T 

Ave NO OF FREE UNITS 
H:J: N n·Il..!"! ;::'i:':',TF;~Cn.. INTEI:;;'h:':d... .. .. 

TO CCH,rrn~UE!I HIT m:::Tl.mi·,J 
PRINT PAGE (Y/N) ? Y 
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:~:~) (0 () 

1~»<.8 
-..., ,-'\ 
,,:') ... ".-:.' 

:.:)/~ 4> () 

~:.~ ~ .. ~'5 

:~ :J. tn. 
.eo .: •. 1 

"IJN/Ht=;~ 
1'1IN/Hr:;~ 
N I N./ I"II:;~ 
~'I I ,,1,...' 1 .. 1 F~ 

HI:;~!:) 

21 

22 



THE IN~rrITtrn::: FCll:~ PUBLIC Ff~IGE 5 
PHc)GF~f~li"1 t~INf~I...Yf:) I~) 

p(.l,·n~c)l...,/Pl ... AN 

OUTPUT SUMMARY - BLOCK 2: DAY 

".- OF Pl:~ I OF~:r TV :l C(.d ... L.~3 ABBIGNED 
/" 7 .. ,6 

TO BI~,CI,UP lJN:J:T~3 
M" 

"' OF PI:~:r (}I:;~ I TY 
.... C("l...LB DE I... i:':lYED 

/ .. "..":. 

IN C~UEUE 
.... 7 (. (~) 

", OF FF~:I:nl:~ITY 3 CAI...I...~:) DI::l...f~'(J::.n 
/ .. 7,,6 

IN C~UEUr::: 
.... 

u .. <>.0 
i~,VG NO OF C(':',I... 1... *3 IN C~UEUt::: 

F' I:~ :J: C) F~ :1: /,y C~UEUE Tf~l{;lVEL F~Ef:)P()NSE 

1...t:::VI:~1... DE\...j~,y TINE TINE 

:J. () <- (i 7.B 7.8 
... , :l .4· 7"B 9.2 
,,-:. 
"1! 2 ~:I. '7. ~3 9,,8 
,.) 

(.:IVG :1. <- :'5 7.a 9.0 

GO TO F'i~,GI::: ? :3 'BLOCI', T AFTE:F\NDON 
PRINT PAGE (YIN) ? Y 

THE INSTITUTE FOR PUBLIC PAGE 3 
PI:~OGI:;:j.~,N 1~INP,l..Y~)I 8 

P(.l,TI:~OI.../PI...r.IN 

INPUT DATA - BLOCK 3: AFTERNOON 

:1. 1:\I...OCI< Ni~NE 
2 l'~O OF UNITS 
:3 C j~, \...1... I:;~ '~l'r I::: 
4 NO OF UN:Cn:)/CFB 
~~j ~:)I:::I:~V I CE T I t-tE8 
(!) NON· .. ·CF~:) TINI:::I 

UN:I:T 
'7 DISPATCH POLICY 
~:3 % CF~3/PF~:r.OR1TY 

9 1:~F.::G1.0N (.tI:'\EA 
10 RESPONSE SPEEDS 
11 PATROLLED STREETS 
:1.2 PATF~OI... BPF.::F.~n 
13 COpy ANOTHER B\...OCK 
:1.4 INPUT ALl... DI~TA 

:J:Tr:~NS 
:1. ~:; CHI~NGr::: PF~ 1. NT 

OPTION 

INPUT DATA ITEM NO ? 14 

PRINT PAGE (V/N) ? Y 
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TI"II::: IN~:rrI'n.rn:: FCH~ PUF.H ... :t:C F'i~GF ~':) 
F'1:~DGI:~i~IN i:':',t,l t~~d .. , Y ~:) I ~:; 

Pi~,TI:~OI.../ Pl...i~IN 

:1. BL.OCI< N;:'H'iE (,? F~EG I ON i~rI:~Et, 
;;.~ NO OF ul,n'n;, :1, (> F~t::spnNSF ~:)PFr::.DB 
~'::' c .. ~,I...L. F~t,TE :1.:1. P,·~,TI:~OI...LE:n ~:)TF;:EET~) 
4 NO OF UNITS/CFS 12 PATROL. SPEED 
;-;j ~:)EF;:t)ICE Tn'lE~!) :1.3 COpy j~,NOTHFF": BLOCI{ 
.:::. NC)H .... CF~:) Tn'lEI :1,4· n·..JPUT i~d.,.1... ntiTi~' 

UNIT ITEMS 
/' n:r ~3Pi:':',TCH POL. :l:CY :1. ~:j (~Htlt'lGE PF~INT 
o :;':. CFB/PI:~InFn:r( Df'TIDN 

DI~,T ,~, :r. 'rEt', NO t :1. 
BI...O(;I< t'!':':''''lE ~ it.II::·TEI:;:HClON 
NEt.·,J N,t.d"'E; T 

PRINT PAGE CY/N) T Y 
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THE INSTITUTE FOR PUBLIC PAGE 3 
P F..: () G I:;; (~I i"'l (::-, N f~ I... '( B I S 

P (.:', TF~()I ... /PL j:':',N 

:I. Bl...nCI'~ N'~IHE 
2 NO OF UNIT*::' 
:3 C i~''' ... 1... r~ (n-r::: 
4 NO OF UNITS/CPS 
~!:; GEI:;~"}ICE TINE~3 
.::) I,!ON .... CFS:. TINE/ 

UNIT 

(? m:::c I ON j~,f~E{:" 

:1.0 RESPONSE SPEEDS 
11 PATROLLED STREETS 
12 PI~ITF;:OI... ~:)F:'EED 
:1. ~:~ 
:1.4· 

COpy j~NDTI"IEF;: BI...OCI'~ 
INPUT j;LI... D(.:',TI~ 
I TEt'lS 

7 DISPATCH POLICY :1.5 
*:3 :;~: CF S/PFi~ I OF;: I TV 

CHj~,NGE PF..:INT 
DPTION 

Di~IT(::', ITEH NO t :1.2 
PI'~ITF~DI... SPEED ;;;. :I. NPH 
NElA.1 V(,:,I ... UF T G ~ ::,~ 

THE INSTITUTE FOR PUBLIC PAGE 3 
PE:OGI:~I~,N j::-,Nj::-,LYBIS 

P f~" TF~OL. /PL.liN 

:I. BI...OCI'~ NI~'IHE 
::.~ NO elF UN IT~3 
:3 C;::-,L.L I:~'::'ITE 

4 NO OF UNITS/CFS 
~',!; E)Er-;:~) ICE T J: NEB 
.6 NON·· .. CF~::. TINE/ 

UHIT 
7 DISPATCH POLICY 
B ;~: CF~:)/F'I:~ IDF::;: TY 

(? r;:EG I ON (~,F~Ej~, 

:1.0 RESPONSE GPEEDS 
1:1. PI~I"n~OI, .. LEn S'n~EETG 
:I. 2 PI~I'n~DL GPE:r:::D 
:I. :.~) COpy j::'INOTI .. IEF: I~L.c)CI< 
14 INPUT ALI... DATA 

ITENG 
:I. ~:.'; CI"I(;,NGE PI:~ n"T 

DPTIDN 

INPUT DATA ITEM NO ~ 0 

GD TO PI~,GE T '<S' BLDCI, T 
PRINT PAGE CY/N) T Y 
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THE INSTITUTE FOR PUBLIC PAGE 4 
PI:;:C)GF:I~',H t~,Nt~''' ... 'tn I f:) 

ND OF 1,..INIT~3 
Ci~~,I ... 1... F;~{ .. TE 
NON-CFS TIME/UNIT _ 

':> ~:~I 
h.~ ,.0 \.) 

l) <C-~? 

i"-JD DF UNJT~:) 
n I E,P,/CFE) 

:1. ,,, 
.... :. 

PEI:;:'CEHT 
DF CtII...L~:) 

44.-4-
"1,0 (, :':) 
:I.!:;~:3 

TO CONTINUE, HIT RETURN 
PRINT PAGE (Y/N) T Y 

CFS/HF~ 
NIN/HF;; 

SEF~:VICE 
TIH~:' (I'IIN) 

~':) S' <- f:~ 
:I. <:) ~ ~·.:.i 

E~. -4-

THE INSTITUTE FOR PUBL.IC PAGE 4 
PF~DGI:;:PIH i~INI';L. "(~:) I ~:~ 

I:;~EG J Oi',1 1~',F~Ei~' 
PATROLLED STREETS _ 
F'j~,TI:;~DI... ~:)PEED 

:OI~3Pj~ITCH /=:'OI...:l:C'( 
B.2 HPH 
:'~1 ( t" (J E( I~-r (~", tJ f:' 

UNITn) 

F'F;~ I Ol:~ ITY 
I... E Iv' EL. 

PERCENT RESPONSE 

:I. 
", .. :.: 

OF CAL.LS SPEED (MPH) 

,~~. .o!'\" 
", .. I to,,-

GO TO PI~IGr::: T !'.'j x·n .. ocl< T 
PRINT PAGE (Y/N) T Y 
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THE IN~3TITUTE FOI:;': PUBLIC PI~,GE ~.~ 
F'1:~DGI:;':I~,t'l 1'~Nt::-,1... Y B:r. f:) 

NO OF UNITS nISP/CFS _ 
SERVICE TIME/DISP UNIT _ 

:1. .. 7:1. 
::.~9 .. -<1- N I j'-! 

!':;0 v 2 UNIT"+iIN 

WORKLOAD DISTRIBUTION (MIN/HR) 

P I:;: I tJl,~, F;: Y BI-~,CI,UP 
PRIORITY UNITS 

I...E'}EI... ( l:·,CTU/~,I ... ) 
UNITB TOT/~,I ... 

:1. 4(> (.3 
( i:~,CTU(':·,I...) (INCONING) 

2 :I.:I . .;:>+S~ 
:3 S) (. ,,1-

0.0 ... 1-() .. 3 
I~ .. () :I. :1 .• f::. •. ~.>' 
0 .. 0 9 .. ,~. 

T(JT/~d... :1.66 .. <:) (> .. 0 :1. .;:) C) .. 6 

TO CONTINUE, HIT RETURN 
PRINT PAGE (Y/N) T Y 

THE INSTITUTE FOR PUBLIC PAGE 3 
PF~(JGF;:/~'IN 1~,Ni~:.L Y~3 I B 

INCDHH"c CFS (~:.. NON .... CF~::.; 
WOr-;:I',/UNIT .... .4.:L .. :7 i"1 IN/HF;: 

ACTUAL CFS & NON-CFS 
WORK/UNIT _ 

i~.CTl.J;~.l... eFB wom,/UN]: T .... 
NON-CFS WORK/UNIT _ 

UNCClNt'l:rTTEl:I TI~,,·jE~·'UI-!IT .... 

,~;,VG NO OF FF;: E I::: UNITS ... . 
l'lINlr'iUH P'~ITF~nl... :r.NTEI:\Vt~,L .. .. 

TO CONTINUE, HIT RETURN 
PRINT PAGE (Y/N) T Y 
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"1·:1. .. :7 NIN/HF;: 
:34- + 0 t·j:r N/Hf;: 

.::>< S) NIN/HF\ 
:I. f:~ • ~:; NIN/f'I/;~ 

l 0) ::.? 
::) ;.~~ i' ::.~ Hr:;.:~5 
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THE H"~:rr rn.rn:: Fcm PUBI... Ie PI~,GE ~:; 
PF~OGF~'~'~'I i~'~'!i~'1... ·'.'n I S 

P I~' TF,;D I.../PI... j~,N 

OUTPUT ~:)Ui··jHI~,r~Y .... BL.OCI·;; 3 ~ t::-IFTr:::I:~NOc)i"l 

;;: DF' PF;;JDF,JT',{ :1. 
IN GlUEUE 

::;: OF PF;::t: Ol:~:;: T'l 2 
I j'" GH.JEUE 

~;: OF PF;~JDF:ITY ;:) 
:r. i"! C~UEUE 

I:~II..)G NO DF Ci~IL.I ... B 

c.::-, I... L. ~:~ DEl...t~IYEn 

Ci~,I...I...B nEL.i~I·Yr:::D 

ct.,I...I...~:) DE I... t,'lED 

IN C~UEUE 

u •• ..:,. ::.~ 

.... ·0(1· ::.~ 

.... .ii· ::.~ 
.... :I. 

PF;~ J nF~ I T'{ C~UEUE 'I' F;: I~,l.) E I... F;~E~:;FD~'lBE 
LEt)EI ... DEl...i~IY TINE TJHE 

b 
. .,. 

6 4 :f. ::.~ 
,., :I. fo .. :) + " 0 

~:.~ :l.G .. 4· <:) f. '<1' ::.~ A1· .. ~3 .. ~ !':.iO .. 0 .. j I.) .4 ~~:; <:) • .,,"., 

:I.?' ,', 6. .il· ,., .. ~ '7 I~"')G ~ i'.,':. ",,-:. ,:. .. 
GO TO Pi~'IGE T <=) r:l ... OCI{ T NIGHT 
PRINT PACE (Y/N) T Y 

~ () 

~ () 

.. 0 
<- 0 

THE IN*:>T:t: TI...ITE: Fnl:;~ PUF.~l... 1. C Pi~,GE <=" 

PF~DGI:i:(.',N .~,Ni:":'i... y~) I *:) 

CDN~3TF'i:,,:,:r:NT~:) .. H BLDCI':: :I.: NIGHT 

:I. i~1 C T l.h~rI... C F~) WCH~ 1< ,/ U NIT (i"1 H~<' /'},r','l'? , 
::.: UNCCH'H'Hrrt:::l:I Tli"~F/UNIT (t'1J:I'(/···<') 
3 AVG NO OF FREE UNITS 
4- MTNIMUM PATROl... INTERVAl... (HRS) 
~':.i pi:i:I:~(:FNT C(:"L.L.B .... j:":,I...L UN I T~:) BUr:;y 
{) GHJEUE nEl...i~'Y (I'IIN) 
:;:.' 'n;~I·~It)EI... TINE (HJN) 
'(:.) I:;' I::' C') I::' (') '",I ~:, I::' T I HE (I'D: N ) ). .. . ~ ....... , . .( ..... ... . 

INPUT LOWER LIMIT T 20 

PRINT PAGE (Y/N) T Y 
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THE INSTITUTE FOR PUBLIC PAGE 6 
PI:~nGI::':AN r.IN .. ~I..."'(~-3:r.~:) 

CONSTRAINTS - BI...OCK 1: NIGHT 

1 ACTUAL CPS WORK/UNIT (MIN~~II::':lll) 
2 UNCOMMITTED TIME/UNIT (MIh/-~ 
3 AVG NO OF FREE UNITS 
4 MINIMUM PATROl... INTERVAl... (HRS) 

. . I t J'-rr T ,., nU("" ~:j PI:::F;~CE NT CI;LI...~:) .... ft.ll... ... . I " ,:~ '" .:) I 

<:) GIUEUE DEl...j~IY ("UN) 
7 TRAVEL TIME (MIN) 
8 RESPONSE TIME (MIN) 

INPUT UPPER LIMIT ? 5 

ANOTHER CONSTRAINT CY/N) ? Y 

PRINT PAGE (Y/N) ? Y 

THE INSTITUTE FOR PUBLIC PAGE 6 
p I:;~ OGI:~ 1'~11'1 t~' Nl:.1... Y S I ~) 

1 ACTUAL CFS WORK/UNIT CMIN/HR) 
2 tiNCOMMITTED TIME/UNIT (MIN/HR) 
3 AVG NO OF FREE UNITS 
4 MINIMUM PATROl... INTERVAl... (HRS) 
~ PERCENT CALLS - ALI... UNITS BUSY 
6 QUEUE DELAY (MIN) 
7 TRAVEL TIME (MIN) 
8 RESPONSE TIME CMIN) 

CONSTRAINT NO ? 4 

lNPUT UPPER LIMIT ? 8 

ANOTHER CONSTRAINT CY/N) 7 Y 
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THE INSTITUTE FOR PUBLIC PAGE 6 
PF~OGI:~I::-'I'I 1~INi~'1... 'l~) I ~:) 

:1, "~ICTI..U:,I... CF~:) vJDF~IC .. 'UNIT ( Hn"/I"II:;~ ) 
2 UNCDi"ii"I:1:TTED TINE/UNIT (HIN./HF~) 
3 AVG NO OF FREE UNITS 
4 MINIMUM PATROL INTERVAL (HRS) 
;':j PEF;~CENT CI·~'I...I...~:) .. - I~,LI... UNIT~:) BUBY 
6 enJ!:::I...!!::: r.n:::l...j~IY .: I'II I.J ) 
7 TRAVEl... TIME ~MIN) 
8 RESPONSE TIME (MIN) 

COH~3TF~j~,H,rr NO T n 
AVG (0) OR PRIORITY (1,2, OR 3) ? 0 
INF'UT UFF'FF;~ I... INIT T ~~'.i 

ANOTHER CONSTRAINT (Y/N) ? N 

PRINT PAGE CY/N) ? Y 

THE :r.Nf:,TITUTE FDI:~ PUBLIC Pi~IGE (~:. 
PI:~c)GF;~ 1~lt'l i~INj~11... Y n:r. s 

BLOCh: :I. t NIGHT NO OF 
l...:r.t'1IT \JI~II...UF UNITf:, 

UNCCH'INIrn::n T:r.NE/ 
UNIT .: IHN/I"IF~ ) 

l'IINIt'HJN Ptl'n~DI... 
:t: ~·"TFr;;t../l~.1... (HF;~~:» 

PE!=~CEN'r C::i~II...I...~:) .... 
j~11...1... UN I 'n:) HUSY 

AVG RESPONSE TIME 
( HIN ) 

B.O 

~.';. 0 

~~j() ",' to ,.J 

7 0 ::.~ 

() .. :I. 

Al· .. ,,1· 

F..:l.H·J CDHF'Lt:::TFtI ~ r:i UNIT~:) ~"C)w {~IS~:n:GNI:;:n 
TO Bi ... ClCI( :1, ~ NIGHT 
SAME I...IMITS9 ANOTHER BLOCK (Y/N) T Y 
BL.DCI" T DI~IY 
PRINT PAGt::: (Y/N) ? Y 
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THE INSTITUTE FOR PUBLIC PAGE 6 
PROGRAM ANALYSIS 

L:l:NIT 'I,J(.:,I...UE: 
NO OF 
UNITS 

UNCOMMITTED TIME/ 
UN I T (l" I N/I"II~: ) 

~'1 I N I ~'IUr'l pj~, TI:~nl... 
:r: NTEF~V,!:d... (Hr<~:) 

PEI:;~Cr:::NT Cj~I...LS .... 
,~" ... I... UN I T~3 BUSY 

AVG RESPONSE TIME 
( 1'1 IN) 

:;:.~() <- () 

a<-o 

~ • .'j <- (> 

!~.:j + () 

47 <-~; 

7 .. 4· 

0<·0 

"t· • ~j 

RUN COMPLETED+ 9 UNITS NOW ASSIGNED 
TO x-n .. OCI( ~?: Dr.',y 
SAME LIMITSv ANOTHER BLOCK (Y/N) T Y 
BLOCI{ T .~F'TEF~t-1ClON 
PRINT PAGE <V/N) T Y 

~.i 

THE INSTITUTE: FOR PUBLIC PAGE 6 
PROGRAM ANALYSIS 

Pt,TF~OL/PI....~N 

BLOCK 3: AFTERNOON NO OF 
1...INIT V,~,I...UE UNIT~:) 

UNCD~'1r'I:r.TTED T Jr'1r:::/ 
UNIT .: t'HN/HF< ) 

HININl.H·1 Pi!:ITF<OL. 
H,fT'!::: r~ t,h:':'I1... (I"II:~ ~:) ) 

PEI:~CENT Cf:':"I...I...S .... 
tll ... 1... UN:t: Tf) BUSY 

AVG RESPONSE TIME 
( ",IN) 

:?;;J' ~ 7 

?' ~ 0 

0 c.a 

~5 ~ ::.~ 

RUN COMPLETED. 9 UNITS NOW ASSIGNED 
TO HI...OCI{ ~;; t (.:IFTI:::r:~NC)(JN 

~.:; 

9 

.... 
~' 

7 

SAME LIMITS, ANOTHER BLOCK CY/N) T N 
GO TO PAGE T 3 BLOCK T DAY 
PRINT PAGE (Y/N) T Y 
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THE ING'T'ITUTE F(H~ PUBI ... IC PI~,GE 3 
PI:~DGr~f:,:"t'l f~,Nf~'1... YB J ~:) 

:I. BLOCI, Nt~lr1E s> I:;:EGIDN f:':'d:~I:::.~, 

2 NO OF UNITS :1.0 RESPONSE SPEEDS 
~5 c(.:',1...1... F:"::i-rr::: :1.:1. P(~T!=~OI...LEn f:)TI:~r:::ET~:; 
4 NO OF UNITS/CFS 12 PATROl... SPEED 
~':j E)FF~,}]: CE T J HE~3 :I. ~.:') CDPY /~,N(JTHEF~ BI...OCI{ 
6 NON-CFS TIME/ 14 INPUT AI...l... DATA 

UN:.:T 
;" D J ~3F'j~:,TCH FOLl CY :1. ~'.'.i 
D ~.:. CF~:~/PF;:IOI:~JTY 

I TEr"I~:) 
CH.:':',NGE PI:~II"T 
OPTION 

INr'UT D!~','r/~ JTEN NO T :7 
DI~:~;P/~,TCH POLICY:::: 2 (Ht,CI';:UP FOR Pf;~:r.ORIT,( 

:1. C/~,I...I... ~:) ON!... Y ) 

THE INSTITUTE FOR PUBLIC PAGE 3 
PF<OGRI~,H (.:,NAI... Yf:~ J f:) 

P /~, T I::: C) 1 ... ,/ P I... /~, N 

:I. BLOCI, Ni~iHI:;: O:,? F<I:::CIDN f~,F~E(':, 
~:.~ NO OF UNITf:> :1.(; F~E::~:)PClN~:)I::: 81::'EEDf:> 
~:) CI~t!".L. F~f.',·n:: :1.:1. p(~I·n~OI...I...ED ~:n'I:~I:::I:::'n:, 
·~1· NO OF t'N:rTB/CF~:) :1.2 P/:,:,,·n~ol... BPEED 
~':.; f:)I:::r~:t) I Ci~: -r:O'II:::~:3 :1.:':> COpy (.:INOTI"IEI:~ HI...OCI' 
(:) NDN .. ··CF~:) TH'.E/ :1.4·:t: NPUT I~'I...I... Iil-'yr/:,:" 

UNIT 
7 DISPATCH POLICY 15 
~:~ i;: CF~:L/PI:~JCm:tTY 

ITENB 
CH,::',NGE PI:~JN'f 
OPTION 

INPUT DATA ITEM NO T 0 

GO TO PAGE T 6 BLOCK T 
PF, :1: NT F',1:l G F.:: .: '{ /N) T Y 
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THE INSTITUTE FOR PUBLIC PAGE 6 
PI:,(JGF'~I~IN M··U~II ... Yn :r.~) 

;I. (.'ICTUi~" ... CFB WOF~K/UNIT (i"iJN/HI~) 
::.~ UNCOt'H·HTTED T:r.NE/UNIT (N:r~'UHF\) 
:3 i~I...IG NO OF FF,EE UN I Tf:) 
4 MINIMUM PATROL INTERVAL (HRS) 
~'.'j PEF;~CENT Cf~LI ... ~:) .... i~'1...1... UNIT~:) BU~:)"'( 
6 QUEUE DELAY (MIN) 
7 TRAVEL TIME CM:r.N) 
8 RESPONSE TIME (MIN~ 

CONSTRAINT NO ? 2 

ANOTHER CONSTRAINT (Y/N) T Y 

THE INSTITUTE FOR PUBLIC PAGE 6 
F'F;~OG!=~r.IN ,:':jN,~1... 'tB I S 

F' j-~I TF~ 0 I ... / PI... i~IN 

:1. ,~,C~·rlJI~·IL. [~I::·S vJ()I~I(~~'lJr·~ J:"r (t~1I i·~/"-IJ::': ) 
2 UNCOMMITTED TIME/UNIT (MIN/HR) 
3 AVe NO OF FREE UNITS 
4 MINIMUM PATROL INTERVA~ (HRS) 
~':.i PEr~CENT Gi~,1...1...~3 .... r.rI ... I ... UNIT~) F.HJBY 
6 QUEUE DELAY (MIN) 
7 TRAVEL TIME (MIN) 
8 RESPONSE TIME CMIN) 

CONSTRAINT NO T 5 

INPUT UPPER LIMIT T 5 

ANOTHER CONSTRAINT (Y/N) T Y 

PRINT PAGE (Y/N) T Y 
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THE:: H-J~:rrITUTE FOI:~ PUBL:r.C Pi~'IGE <!~ 
P I:;~ 0 G r-~ i~1 t'i i~1 N i~II ... "'(~3 I ~:~ 

CONSTRAINTS - BLOCK 2: DAY 

:l. i~,CTUi~" ... eFf:) v..ICH;~I"/UI-"/IT (r·lIN/Hf.:) 
2 UNCOMMITTED TIME/UNIT (MIN/HR) 
3 AVG NO OF FREE UNITS 
4 MINIMUM PATROL INTERVAL (HRS) 
~:.i PEr:::CENT C(.',I...Lm .... i~,I...I ... t.JNIT~3 BUSY 
6 CH..IEUE DEL.i~'Y (t'HN) 
7 TRAVEL TIME (MIN) 
8 RESPONSE TIME CMIN) 

CONSTRAINT NO T 4 

INPUT UPPER LIMIT T 8 

ANOTHER CONSTRAINT (Y/N) T Y 

THE :rN~:;TITUTE FOF;~ PUBI ... IC Pi~IGI::: 6 
pJ=:':Of:m,~,H /~It"'~", .. Yf.) I S 

:1. I:':jCTUi~II ... CF~:) ~,JOI::':I'./UN:rT (f'lIN/HH) 
2 UNCOMMITTED TIME/UNIT (MIN/HR) 
3 Ave NO OF FREE UNITS 
-<1- HINH'il.H'l pPITr~CH .. INTI::J~\"i~1... (Hf,B) 
~'S PEF;~CENT Ci~" ... L.~:) .... (,:11 ... 1 ... UNITf:) Bl.H3'( 
6 QUEUE DELAY (MIN) 
7 TRAVEL TIME (MIN) 
8 RESPONSE TIME (MIN) 

CONSTRAINT NO T 8 
Ave (0) OR PRIORITY (;I., 2, OR 3) T 0 
INPUT UPPER LIMIT ? 3 

ANOTHER CONSTRAINT (Y/N) T N 

PRINT PAGE (Y/N) T Y 
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i=:'F~OGI:~t,t1 ,.~NAI".YB:t: S~ 

NO OF 
I... I t'l I T l.)'~II...Ur::: UN I T~:) 

UNCOMMITTED TIME/ 
UNIT .: NIN/HF..: ) 

t'lINIMUH P'::-ITF':OL 
I NTEI:~VI~"... (I"IF~~:}') 

PEI"~CENT C(~L.I.~f.) .... 
{'iI ... L UNIT~3 BUSY 

AVG RESPONSE TIME 
( NIN ) 

4·7 .. fY 

RUN COMPLETED. 9 UNITS NOW ASSIGNED 
TO BI ... OCI':: 2 t D('YY 

3 

9 ** 

~:)j::Ii"11::: I ... :r t'l ITS 51 tINOTHEI:;: BLOCI, (Y /N) TN, 
GO TO PAGE 7'3 BLOCK T NIGHT 
PRINT PAGE (Y/W) ? Y 
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PF.:OGI=i:'::-IN tIN'~ILYH:r.S 

PtITF~:DI...,/PI...,~,N 

:I. BL.OCI':~ Ntlt'1E 
2 NO OF UNIT~;) 1.0 F~I:::~:)PDNBE ~~)PEEDH 
3 CALI... RATE :1.:1. PATROLLED STREETB 
4 NO OF UNITS/CFS 12 PATROL SPEED 
~:j SER~}:rCE TINEB :/.~:) COF:'Y (.',NDTHEF~ r:~L()CK 
6 NON-CFS TIME/ 14 INPUT ALL. DATA 

UNIT ITEMS 
7 DISPATCH POLICY 15 CHANGE PRINT 

OPTION 

INPUT DATA :r.TEM NO T 3 
CALI... RATE = 1.:1.4 CFS/HR 
NEW t)td, .. t.JE 7 :I ... 27 

PRINT PAGE CY/N) T Y 
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THE H.J~:rr :CnJTE FDF~ PUBI... I C Pj~,GE:5 

PH 0 G I:~ '~I N i~1 r·" t~,L 'l ~:) I B 

INF'UT Dj~Yrl~1 .... DI...OCI" :1.: '··!IGHT 

:1. BLOCI"; Ni::Ii"1E ~? i=~EG:r: ON f.IF~E'~1 
2 NO OF UNITB 10 RESPONSE SPEEDS 
~!) [;/::-11...1... I:~/~,TE :1.:1. PI::-,TF~DI...L.ED E~TF~EETn 

4 NO OF UNITS/CFS :1.2 PATROL. SPEED 
~.:; ~:)Et=~t)ICF TIt'IEf:~ :1.~·5 COP'I' /~,NOTHEF;~ 1:':1...0CI' 
6 NON-CFS TIME/ :1.4 INPUT ALI... DATA 

UNIT ITEMS 
"7 DIBPI'~,TCH FOLIC'/, :I.~:.i CHj~li'lGE pr~Ir"T 

DPT:J:D~''''' 

INPUT DATA ITEM NO 7 0 

GO TO PAGE T 3 BLOCK T DAY 
PF~INT PI~IGE (Y /N) T Y 

THE INSTITUTE FOR PUBLIC PAGE 3 
F'F~()GF~I~lr'l ,-;Ni~I ... '(f:) I B 

:I. l~I...DCI< Nf~lt'''lE ~y 1:~EG:t:DN 1~11:;!Ftl 

? NO OF UNITB :1.0 RESPONSE SPEEDS 
:':) Ct,1...1... F;~i~ITE :1.:1. P(~,TF~OI...I...(:::n ~:)THEFT~:) 
4 NO OF UNITS/CFS :1.2 PATROL SPEED 
~.'j ~:)EI:;~ __ }]: CE T J NE~:) :1. ~5 CCH:'Y (.'INOTI··IEI:;~ BLOCI, 
6 NON-CFS TIME/ 14 INPUT ALI... DATA 

UNIT 
"7 1:1 I SPt-ITCH F'OI...:r. CY :1, ~,',i 

I T I:;: t·' ~;~ 
CHI'~lt'lGE PI:~:t:NT 
OF'T:J:ON 

INPUT DATA ITEM NO ? 3 
C'~II...I... F~I~ITE ::.: 1 (> ~:.';2 CF8,/HF~ 

NEI,JJ t,h~" .. ,UE T :1, (> 7(> 

1:- ", . I 
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THE INBT :Cfl . .rn:: FDI:;: PUBI... I C F:'f~,GE :.~ 
PI:;~OGi=~f~,i"l t,Nt:>,!... ...... *3:r: *;> 

:I. r-n. .. DCI( t~ .. ~,t·IE 
:? ND OF UN:rT~3 
:3 Ct~,1...1... I:~f:':l TE 
,':1' ND OF UNITG/CF~:) 
;,; E)EI:;~~J:r. Cr::: T I t"1EE) 
(:) t,l()N .. ··CF~:) T I NE/ 

UNIT 
7' II I ~:)P.~~,TCH PCJ!... ICY 
B ~,:, CFS/F:'I:UCmITY 

9 Fi:EGIDN tll:;~Ej~1 

:1.0 RESPONSE SPEEDS 
:1. :1. P/::o.TI:;:CH .. I...ED ~:rn~EET~:) 
:1.2 pj~I'ni:OI ... ~:)PEEV 

:I. :':) COpy I;NOTHEI:;: Bl...nCI'~ 
:1.4 INPUT .. ~,I...I... n"':'ITt, 

I T I::: t'1 ~:) 
:1. ~.:; CHP,NGE PI:~ I NT 

OPTJOi-J 

INPUT DATA ITEM NO ? 7 
DJ~:)I::'I'~YrCH PDI...:r.C'( :::. ~:) (NO K!..1:',CI'UP UNITS) 
N E {/,I lv' ,.:':', I ... U E T ::.~ 

PRINT PAGE (V/N) T Y 

THE IN~:)TITUTr::: FOFi: PUI-:{I...:r.C Pf~,GE :'5 
PF,OGF\(::o,t-j tINf~'1... YB I ~:) 

:1. BLOCI, N,~,r'iE 

::~ NO OF UN ITf:> 
~5 C r-d ... L Fa:, '1'1::: 
4 NO OF UN:r.TS/CFS 
~.) BE:f;~I..}I CE T H'U:::-S 
6 NDN .... CF~:) TINE/ 

UHJT 
7 DISPATCH POLICY 
B ::;: CF~:)/Pi=~ IOFi:J TY 

1~ ~·5 

{,) I:;~EG I ON ~~,F\Et:':'. 

10 RESPONSE SPEEDS 
:1.:1. Pt~'n\Dl..LEn STF\EI::.'n:3 
:1. :~~ P(~,TI:\OI... f:)PI:::ED 
13 COpy ANOTHER BLOCK 
:I. ··1· INPUT t~'ILL Dt-,T(", 

ITE]'tB 
:1.~7j CI"h~·.NGr:: F'I:,INT 

()PTION 

BLDCI, GO TO 
PI:;~It~T 

P,~,GE 

Pt~IGE (Y/N) T Y 
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THE INtnrT'l..lTE FOF~ PUBL:r.C FP,GE::::' 
p F;~ 0 G r:~ "~'I ~ 'I ,~, N f~~' I... "( f:) I ~;) 

F,' ,; T F~ 0 I... ./ P I... j:":!i'''' 

:I. B\"'c)CI':~ N('),"IE 
2 NO OF UN IT~:) 
~:;: Ct,l...L. F:"~ITF 

4 NO OF UHITS/CFS 
~:.i f:3 E F-: t) ICE TINE ~:) 
,::. NON .... CFD TJi"IF./ 

UNIT 
7 DISPATCH POLICY 
~:) ~": CF~:)/PI:i: I 01:;: JTY 

'-? l:i~r:::G J CH...! i;I:;:r::: .. ~, 
1(> F;:EBPDN~:)E ~)PEEnB 
:1,:1. p~,TF~nI...I...FD ~:)'n~EETB 

:I. 2 P(YHi.:DL nPEFD 
:1.:3 COPY t-,Ncrn'IEFi: BLOCI, 
:1.4 IHPUT 1:':;1, .. 1... Dt-,Ti~' 

ITFt'tG 
:I. 5 CI .. It~·,NGF PI:\ INT 

OPTION 

:U,1F'UT D,YT tl J TEt1 NO T :'~ 
C,~,I...l... F~i~,TE :.:. :2 .. 77 CF~:~./I"II:~ 
NElJJ VPd ... UE T 3 .. :1.0 

PRINT PAGE (Y./N) T Y 

THE INSTITUTE FOR PUBLIC PAGE 3 
P F;~OGF\j~,r't t-,Nt-,I... YE,) I~) 

:l. BLOCI, Ni~.NE 
::,~ NO OF UN I T~:) 
:'!) c r-II, .. I... I:;~ j:YrJ::: 
4 NO OF UNITS/CFS 
~.:; BEI:~\) J CE T J t'H::~:) 
,:.\ t..JON .... CFE) T:O'II:::/ 

UNIT 
7 I:IInp'~ITCH POI... ICY 
B ~~~ CF~:)/PF:I OFi::t:TY 

<? I:;:ECION f.',r<Ei~1 

10 RESPDNSE SPEEDS 
:1.:1. PATROLLED STREETB 
:I. ::.~ p .. ~yn:;~(J1... SPI:::ED 
:1.:3 COpy f;N(}THE:J;~ BLDCI': 
:t. "1· INPUT t-" ... 1... D'~ITI'~' 

JTENS 
:I.~':.i CHi~iNGE PI:;:INT 

OPTION 

INPUT DATA ITEM NO T 0 

PRINT PAGE (Y/N) ? Y 
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THE JN~:rn:TUTE FDI;: PUBLIC F'1~iGJ::: 7 
p F;; 0 G f~ l~; ~'i t~, N r~',I", ',' ~:~ I ~:) 

P ,:>t TI:~ c) I". /F'I.,. (, N 

1 ACTUAL CFS WORK/UNIT (MIN/HR) 
2 UNCOMMITTED TIME/UNIT (MIN/HR) 
:':; ,~:<)G I-JD OF FF;~EE UNITS 
-4- t'l:;:NTc'lur'l Pi~,TI~OI... If"TEF~~)(:il ... (H/:;;G) 
::'j PEF~CENT Ct-,LLG , .. ,~d ... 1... UNITE~ Bl.H:r'( 
(;;. GH..IEUE: DE1 .. JYY (N:r N ) 
7 TRAVEL TIME (MIN) 
8 RESPO~SE TIME (MIN) 

PRINT PAGE (Y/N) ? y 

THE INf.)TITUTE FOr:;; Pt.'BI...:J:C PI~,GE '7 
P F;; DC; F~ r'~, t"1 r~, N i~r I ... Y S I ~:) 

1~',I...I...OC/~,TJDI'l tJf~,F;It.rnLE! 
MINIMUM PATROl... INTERVAl... (H~S) 

Tc)T(~,1... NO OF UNITS TO DE (~" ... I ... OC(·,Tr:::n T :I.:'':; 

ENTER NO OF UNITS THAT CAN BE 
i~'I...L.OCI;;TEn Tn: 

:En ... OCI·' :1. ~ NIGHT 
l:H. .. OCI< ~:.~: Dj:n' 
BLOCI, :-5 t AFTEF<~·"OON 

t'iIN "F" .<1- Nt~,)( ,., 
:1. !~; ! 

MJi'" 1:0- 4- N/~IX 'f :1. !::; 
HJN 1:'- "l t'U~IX 'To :1. ~:; 

PRINT PAGE (Y/N) l' Y 
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ALI...OCATION VARIABI...E: 
i·II N n'H..IH F'(.Yn~cH... I NTI:::I:~\.h:':'11... .: HF;~~:~ ) 

i~'II...I...DCI·::',T:t:D~'! Pr:;~OCE:OUI:;~E t i"iI i',·! t'll'~I)\ 

ND OF UNITr> 

r ',' I... [) C I" " NIN i~lnD TnTi~:\1... 

CHJTF'UT UNIT 
t)t~,I...UI::: CHI~INGE 

:I. NIGHT 4-
::.~ ni~IY 4 .. ., 

i~IFTEr;~~'!DDN AI' ,\ .. ' 
T () T i~1 I... '1 ,., 

., i'\.',: 

() .... ' 
:I. '!~. 

\.of 

"~ 
1'\. ••• (~) 

::!} :I. ~'.';* 

9 ~ ~~-j 
:1.6 .. 4 
:I. -4- .. !'.'i 
:I. ~3 .. ~.'.i 

,".... """ .... ",::. <to ..... :. 

.... :.~ ~ l) 

.... :t <. :~~ 

r;;I..JN CDi"iF'I...ETEn. t"O OF UNIT~> i~IBBIGNED TO 

. ~k~~~~ ~:~{~~gA~~:~W~IJ¥:J~ (. MIN AVG 
PROCEDURE (yiN)? N 

.: Y./N ) 

THE J:Nf:nTTUTE FCH~ PUBLIC Pt~IGE 7 
P I:;~ D G I:;: /~I H I~I N "~'II... Y ~:) I B 

NULT IHI...DCI( t-11...1...(JCi~I'r JON \)!~II:~I (oIBL.EB t 

:I. 1~ICTl...li~lL. CF~) v.1c)F~I'/UN:li :T'."T ( !"1,:~ ~1~:?:III:\I'I"~ ) 
2 UNCOt'H'HTTED TIHE/l.H'L. ',I'I .. I"{/ .. · ... 

~ AVG NO OF FREE UNITS _~ 
:1. HJNH·1lH·l Pt~,TI:~OI... :r.NTEF~Vi~'1... .: Hh:~) ) 

1"'\":'1"'(':"'''' 'I' "Y' ("All I (:') .... (oIl I lH'HTB BUBY ~~,:; .. ::. ·t" .' ::. "( ., , .• ! ...... ". ... ••• • • 

6 m..lEUE nEI...;'~IY (NIN) 
7 TRAVEL TIME (MIN) 
8 RESPONSE TIME (MIN) 

ALL.OCATION VARIABL.E ? 4 

PRINT PAGE (Y/N) l' Y 
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THE:: IN~:~TJTUTE FOF;~ F'U[:I ... JC F'.·~,GE 7 
PF~OGI:~i~,t'l f~.Nf~,' ... '(B:r ~~ 

F' /-~, T F~ 01..../ P I ... AN 

ALLOCATION VARIABLE: 
~'lIN I Nl.H·l Pt',TROI... n..JTEI:;~Vi~" ... 

ENTER NO OF UNITS THAT CAN BE 
i~,' ... LOC"~,TED TO: 

BI...OCI'~ :1. t NIGHT 
BI ... ClCI,( ;.:.~: D(:-.Y 
BLOCK 3: AFTERNOON 

NI i",! 
r1Jt..J 
~'lI N 

1=- (> 
"t=- (> 

1" (> 

t11~"X 'r' 
Nt-.X 'f 
Nt-,X 'r 

I~" ... LDC{H· I ON PI:~()CEDUF~E: t·n N t-.VG (:1.) Ol:~ 
N INN f~' X (~:.~) T 2 

ALLOCATION VARIABLE: 
MINIMUM PATROL INTERVAL (HRS) 

NO OF UNITf:> 

:I.~.i 
:1. ~:; 
:I.~·.i 

B I... 0 ("' 1\ 
................ ~ .................. ~ ........... -..... GlorY-PUT UNIT 
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Exercise 7: Use ,the BEAT/PLAN program to create a data 
file containing the area, patrolled streets, 
and unit-minutes expended on calls for ser­
vice on each shift for the 29 reporting areas 
in Law City (see Table 5-1). Verify that the 
data has been correctly entered and save the 
file on disk. 

The solution to Exercise 7 is illustrated in Displays 1 

through 80 in Section C of Chapter III in the BEAT/PLAN user's 

manual. The contents of each display are explained in Section 

B of that chapter. 

Exercise 8: Use the BEAT/PLAN Program to define the cur­
rent four-beat configuration for Law City 
(see Figure 2-2). Display the four-beat plan 
and verify that no reporting areas have been 
omitted or assigned to more than one beat. 
Save the beat plan on disk. 

The solution to Exercise 8 is illustrated in Displays 81 

through 105 in the BEAT/PLAN user's manual. (Note that in 

these displays, some errors were intentionally made in entering 

the beat plan to illustrate features for modifying a plan.) 

Exercise 9: Use the data file created in EJ(ercise 7 and 
the beat plan specified in Exercise 8 to 
compute additive beat characteristics for the 
current four-beat plan . 

The solution to Exercise 9 is illustrated in Displays 1 

through 15 at the end of this appendix. The steps illustrated 

include the following: 

• The BEAT/PLAN analysis is initiated by entering the 
command RUN BEAT/PLAN. The title page is displayed 
(Display I), a print option is selected (Display 2), 
and the table of contents is displayed (Display 3). 
Page 2 is selected. 

• The reporting area data is entered from the file 
created in Exercise 7 (Displays 4 and 5). Page 4 is 
selected. 
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• The current: four-beat plan is entered from the file 
created in Exercise 8 (Displays 6, 7, and 8). 

• Page 5 is selected (Display 9) and additive beat 
characteristics are computed and displayed for the 
current four-beat plan (Displays 10 through 15). 

Exercise 10: Enter reporting area adjacency data. from 
the file LAWCITY ADJ. List the data and 
verify that it agrees with the adjacency 
data in Table 5-2. Use BEAT/PLAN'S pre­
scriptive capabilities to suggest modifi­
cations to the current four-beat plan to 
balance CFS workload by beat on the night 
shift. Displi=ty the additive beat charac­
teristics based on data items 1, 2, and 3 
for the new plan suggested by BEAT/PLAN. 

The solution to Exercise 10 is illustrated in Displays 16 

through 37 at the end of this appendix. The steps illustrated 

include the following: 

• Reporting area adjacency data is entered from the file 
LAWCITY ADJ using option 1 on page 7 (Displays 16, 17, 
and 18). 

• 

• 

The adjacency data is listed using option 2 ~n page 7 
(Displuys 19 through 25). 

Option 5 is used to modify the beat plan to balance,CFS 
workload on the Night shift among the four beats (Dlsplays 
26 through 10). 

• The resulting beat plan is displayed using option 4 
(Displays 31 through 32). 

• Page 5 is selected (Display 33) and additive beat 
characteristics are displayed for the modified beat plan 
(Displays 34 through 37). 
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Exercise 11: Enter the geographic data from the file 
LAWCITY GEO DATA. List the data and verify 
that it agrees with the data shown in Table 
5-3. Use BEAT/PLAN to compute non-additive 
performance characteristics for the city, and 
for each unit and beat with the new beat plan 
produced in Exercise 10. Assume that the call 
rate is 1.14 calls per hour, that the average 
service time per call is 33 minutes, and that 
the average number of non-CFS minutes per hour 
per unit is 12 minutes. Assume also that calls 
arriving when all units are busy are qu~ued,. 
and that the unit assigned to the beat ln WhlCh 
a call occurs is always dispatched if available. 
The average response speed and patrol speed 
are 18.6 and 10.7 miles per hour, respectively. 

The solution to Exercise 11 is illustrated in Displays 38 

through 48 at the end of this appendix. The steps in the solution 

include the following: 

• Geographic data is entered from the file LAWCITY GEO 
DATA using option 2 on page 2 (Display 38 and 39). 

• This data can be listed using option 1 or 2 on page 

• 
3. (This step is not illustrated in the displays.) 

Input data describing workload and patrol operations 
are entered (Display 40), and non-additive performance 
characteristics are computed and displayed for the 
region (Displays 41 and 42), for each beat (Displays 
43, 44, and 45), and for each unit (Displays 46, 47, 
and 48). 
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