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ABSTRACT

This report describes how the Manpower Allocation Model written for the
Illinois Department of Law Enforcement Division of State Police operates on a
microcomputer. The operating program has been titled "MANPOWER." It
describes how to build the parameter and variable files, then the actual operation
of the program. Sample output also is included, as well as a listing and
documentation for the program written in BASIC. A thorough description of the

philosophy and mathematics behind the model has appeared in other reports,
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DESCRIPTION OF THE
MICROCOMPUTER PROGRAM:
MANPOWER

INTRODUCTION

The computer program MANPOWER and its companion FACTOR INPUT
compute allocation of manpower for a geographic area using a microcomputer,
They are based on the work of Raub and Swea‘cl’2 and the more recent revisions by
Raub.3 The programs are written in BASIC for the APPLE II Plus microcomputer,
However, they could be adopted for other microcomputers.

As described in the referenced reports, the computer programs assign police
officers to geographic entities (for the Illinois State Police, these are districts),
Distribution is based on accidents, criminal activity, size of the district, miles of
highway and its volume, rural population, and the number of local police, The basic
unit of operation is the county. The allocations made for three shifts within
counties; then, are they aggregated into districts. Only results for the districts are
shown.

The output has three sections:  allocations to answer calls for service
(reactive), allocations to policing and patrolling (proactive), and a summary which
also shows assignment of administrative support. This latter element is entered as

a variable. The information is shown only at the final step,




: » TABLE |
- S PARAMETERS USED IN THE PROGRAM
OPERATION OF THE MODEL :
\ Variable
Entry of Parameters and Variables v ! Name
Used by
. v Item Parameter Names Program
The user must enter the values of the parameters and variables to be used in ; 1. Total officers to be allocated T
i i ! 2. Number of counties in state NC%
the model. Parameters generally are those values that affect the overall operation 3. Number of districts in state ND%
4. Manhours per year per officer TA
of the model. There are 39 parameters that must be entered. These are shown in 5. Enforcement time - time per stop (hours) TE
! 6. Minimum number of state police patrols per shift - rural RM%
Table 1. All, except the shift coverage factors, apply to the state as a whole. The 7. Maximum number of state police patrols per shift - rural RX%
8. Rural persons per police patrol RX
shift coverage is considered one parameter even though there are three values for 9.  Percent of Average Daily Traffic (ADT) during shift ] P(1, 1)
10.  Percent of ADT during shift 2 P(2, 1)
each district representing each of the three shifts. A more comprehensive 11.  Percent of ADT during shift 3 P(3, 1)
4 12. Maximum response time in minutes for shift 1 P(1, 2)
description of each parameter is found elsewhere. “ 13.  Maximum response time in minutes for shift 2 P(2, 2)
‘ : 14, Maximum response time in minutes for shift 3 P(3, 2)
Variables represent those data that are used as a base for computations. { ] 15. Patrol miles per position, four-lane roads P(1, 3)
} 16.  Patrol miles per position, two-lane, high-volume roads P(2, 3)
Except for the administrative support (overhead), and the district/county cross | 17.  Patrol miles per position, other rural roads P(3, 3)
) | 18. Percent of patrolling assigned to four-lane highways P(1, 4)
reference table which is shown for each district, the variables apply to each of the : 19.  Percent of patrolling assigned to other highways P(2, 4)
20.  Percent of patrolling assigned to rural policing P(3, #)
counties. Even if the value is zero, there must be data for each variable for the 21, Accidents - Percent handled PH(1)
22.  Accidents - Time, in hours, to handle PH(2)
number of counties specified in the parameters. A list of the variables for the ’ 23.  Accidents - Percent queued during shift 1 P(1, 5)
24, Accidents - Percent queued during shift 2 P(2, 5)
model is given in Table 2. Like the parameters, a more detailed description is ‘ 25. Accidents - Percent queued during shift 3 P(3, 5)
‘ 26, Criminal complaints - Percent handled PH(3)
given elsewhere.’ 8 27.  Criminal complaints - Time, in hours, to handle PH(#4)
) ¥ 28.  Criminal complaints - Percent queued during shift | P(1, 6)
Both the variables and parameters can be entered or changed either by typing 29,  Criminal complaints - Percent queued during shift 2 P(2, 6)
. " 30.  Criminal complaints - Percent queued during shift 3 P(3, 6)
RUN FACTOR INPUT (enter new information without running the model) or RUN : 31. Starting time shift | P(1, 7)
32. Starting time shift 2 P(2, 7)
MANPOWER (enter or change the data and then run the allocation program). The . ' 33, Starﬂng time shift 3 p(3, 7)
_, ‘ 3 34.  Ending time shift 1 P(1, 8)
program FACTOR INPUT allows the user to enter or change any piece of ‘ . 35. Ending time shift 2 P(2, 8)
. 36. Ending time shift 3 P(3, 8)
information in either the parameter or variable file. To do 5o, the user selects one - | 37.  Shift coverage factor, for each district (k), shift 1 SC%(1, k)
: 38.  Shift coverage factor, for each district (k), shift 2 SC%(2, k)
of four operations from the menu (as shown in Figure 1), ' 39.  Shift coverage factor, for each district (k), shift 3 SC%(3, k)
1
]
) 3
2 E
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TABLE 2
VARIABLES USED FOR THE MODEL

Variable Name For Model (Entered)

Administrative support for district k
\dministrative support for central office
Accidents per county i, for shift |
Accidents per county i, for shift 2
Accidents per county i, for shift 3
Criminal complaints per county i, for shift |
Criminal complaints per county i, for shift 2
Criminal complaints per county i, for shift 3
Miles of highway for county i, four-lane
Miles of highway for county i, two-lane, high volume
Miles of highway for county i, other rural
Volume for county i expessed in thousand vehicle miles, four-lane
Volume for county i expessed in thousand vehicle miles, two-lane
Volume for county i expessed in thousand vehicle miles, other rural
Rural population for county i, in 1000's
Area in square miles in county i
Local law enforcement officers in county i
District/county cross reference list, counties i for district k

Other Variable Data Used (Computed)

Congestion factor, four-lane roads, shift j, county i
Congestion factor, two-lane roads, shift j, county i
Positions needed for shift j» district k - accidents

Positions needed for shift j district k - criminal complaints
Positions needed for shift j, district k - minimum response
Positions assigned for shift js district k - calls for service
Positions needed for shift j, district k - four-lane highways*
Positions needed for shift j district k - other highways*
Positions needed for shift j, district k - rural patrol*
Positions assigned for shift jy district k - policing and patrolling*
Number of stops expected per shift based on traffic volume
Reduction in speed resulting from congestion

for district k

Variahle
Name
Used by

Program

0%(k)
O%(ND%+1)
AC%(0, 1, i)
AC%(0, 2, i)
AC%(0, 3, i)
AC%(1, 1, i)
AC%(1, 2, i)
AC%(1, 3, i)
M(1, i)
M(2, i)
M(3, i)

My, i)
M(5, i)
M(s, i)
R(i)

Q(i)

L9%(i)
DN% (i,k)

Name

FF(0, j, i)
FE(l, j, i)
CS(0, j, k)
CSs(l, j, k)
CS(2, j, k)
CS03, j1 k)
Cs(o, j, k)
CS8(1, j, k)
Cs(2, j, k)
CS(3, j, k)
Y

U
DF(k)

*Note: The use of the variable name is repeated in order to conserve memory,

T e e

rsssinsiy
1

P

FIGURE 1|
MENU FROM FACTOR INPUT

UFDATE ALLOCATIUN FACTORS
1o PARAMETER FILE
de VARIARLE FILE
3+ FRIRT DATA
4+ STOF

USE RETURN TQ BELECT
OR SPACE BAR T0 ADVANCE

Selection at STOP, done by moving the cursor to number "4" using any key,
then pressing RETURN, ceases operation of FACTOR INPUT. Had this been‘the
only program chesen, processing would be complete, If this program had been
accessed through MANPOWER, operation would return automatically to

MANPOWER,

Parameters

Entry of parameters is done when the user selects PARAMETER FILE from
the menu (place the cursor over "1" and press RETURN), The computer displays
screen | as shown in Figure 2. To enter a number, the user types the appropriate
digits and presses return. To skip to the next line and maintain what already is
entered, the user presses RETURN as the first entry. After the last line, page 2

(screen 2 in Figure 2) appears automatically. At any time, the user can skip
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forward or backward full pages by pressing a "P" as the first character for "new
page" or "B" for "back one page." After page 5, the screen automatically reverts
to page 1.

Once the data have been entered or Corrected, the user presses ESC (escape).
This brings two questions to the monitor. "Are more corrections to be made?" An
answer of YES or Y returns to the first of the five screens. NO brings the second
question, "are data to be stored?" The answer of YES causes the computer to store
data in a file called PARAMETERS on the same disk as the program. NO brings
back the main menu, but it causes all data entered from the keyboard to be lost. A
summary of the paging commands also is available by pressing "?". The two

questions and response to "?" are shown in Figure 3.

Variables

The screens for entering or changing the variable data are presented when
the user selects VARIABLE FILE (number 2) from the menu. Entering the data,
skipping lines or pages, or selecting previous pages is performed in the same
manner as for entering parameters. When the user is finished, he presses ESC and
steres the data answering the same questions that were discussed previously. The
stored data reside on the same disk as the program. The first screen requests the
number of counties and districts. The next, requests administrative overhead for
each district. Then for each district, there is a request (screen) for county
numbers cross referenced that district. Finally, there are as many screens, each

containing |5 variables, as there are counties (Figure 4).
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FIGURE 2

SCREENS FOR UPDATING PARAMETERS

UFDATE ALLOCATION FACTORS

(:) FARRMETER FILE

pr

=+ VARIABLE FILE

3z

3y FRINT DATA

4y BTOF

USE RETURN I0 SELECT

d oAl ANCE

OR SFACE Bakr T

SCREEN 1

PARANETERS

GENERAL
TOTAL 7O BE ALLOCATED
NUREER COUNTIES
NUMBER DISTRICTS
NANMOURE FER YEAR
ENFORCEMENT TiIRE
MINIMUR RURAL IgF
MAXINUN RURAL TSR
RURAL. FERS, FER OFFICER
A &DT SHIFT 1
A AUT SHIFT 2
AOADT SHIFT 3
MAX. RESFONSE =
MAX, RESFONSE -
MAX: RESPONSE -
FATROL MILES  4-LANE
FATROL ofILES  2-LANE
FATROL MILES  (1HER
4 FATROL INTERBTATE
A PATROL OTHER ROADS
A PATROL FURAL
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40
40
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20
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PARAMETERS (Continued)

SCREEN 2
ACLIGENTS
FERCENT maNDLED 19
Tl TE HaNDLE G
o QUELEW - 3 Y]
A QUERED - o e
a GUELZH - 2 b
SCREEN 3
CRINIMAL ConPing &
FERTENT manlLED 60
Tink 76 dannos +
OULERED - ) Zu
LOGUELED - o 10
BOOQUELSD - 3 R
SCREEN 4
SHIFT STARY 8D 4
FOR SRIFT | 8TaRT 2300
EWi Ge5y
Fads LpIET % STeRT 4700
Ei 1459
FOR BWIFT 3 SYART 18D
ol st
SCREEN 5
EnlFT COvSnACE z
DIGYRICT 1 2 3
1 1 ! i
2 | 1 i
3 0 1 i
4 0 1 1

ARE ROAE COARECTIONG TO BE MARET 3

ARE LATR Y0 HE STIREDS
WARNING: A - mO7 DELETES AL DATA
JUET ENTERED UGN KEYROAND

TNO

-~

+

KRR ol o

MANPOWER. The program first asks "are changes to be made?"

FIGURE 3

SUMMARY OF COMMANDS

"
¥

CURSDR HOVES
TO CHANGE DATA: TYFE NEW NUMBERS
RETURN ALVANCES CURSOR

P AIVANCE ONE FAGE
B EACK ONE FAGE

ESC  STOFS InFUT
ARE MORE CORRECTIONS TO BE MALET NO
ARE LATA TO BE STOREDT
WARNINGS A “NO’ DELETES ALL DATA
JUST ENTERED CN KEYROARD

TYES

Printing Parameters and Variables

A list of parameters or variables can be sent to the printer. The user first

selects PRINT DATA from the menu. Then, the user is given the choice of

PARAMETER FILE or VARIABLE FILE. The appropriate file is selected by placing

the cursor over the number and pressing the return key. Once the file is printed,

the main menu again returns.

Running the Allocation Model

The operation of the allocation model is initiated by typing RUN

An answer of

YES automatically transfers operation to the program FACTOR INPUT. The user
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FIGURE 4

SCREENS FOR UPDATING VARIABLES

UFDATE ALLOCATION FACTORS
1+ PARAHETER FILE

VARIARLE FILE

« PRINT DATH

£

4.+ STOF
USE RETURN TO BELECT
OR SPACE BAR TO ALVANCE

SCREEN 1

VARTABLES

NUMEER OF COUMTIES 12
NUMRER OF DISTRICTS 4
?  FOR HELF
SCREEN 2
ADMIN, SUFFGRT
LISTRICT FERSONS
18

g
A oy
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g
CENTRAL 30
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VARIABLES (Continued)

SCREEN SET

3

DIST./ONTY nREF

LISTRICY 3

COUNTIES IN DISTRICT

12

DISTRICT &

COUNTIES IN DISTRICT

g

LISTRICT 3

COUNTIES IN DISTRICT
5 o

Fy
g

& /s

SCREEN SET

4

[
fo]
~ry
e

COUNTY DATA FLoor 12

COUNTY 1
ACCIDENTS - SHIFT 1
ACCTLENTS - SHIFT 2
ACCIDENTS - SHIFT 3
CRININAL COMPLAINTS
CRIMINAL COMPLAINTS
CRIMINAL COMPLAINTS
MILES ~ & ANk
HILES - 2 LANE
MILES - OTHER
VOLUKE -~ 4 LANE
VOLURE ~ 2 LANE
VOLUME ~ OTHER
RURAL FOFULATTON
ARER
LOCAL LAW ENF.

COunTY 2
ACCIDENTS - SHIFT 3
ACCIDENTE - SHIFT 2
ALCCITENTS - SHIFT 3
CRIMINAL COMPLAINTS
CRININAL COMPLAINTS
CRIMINAL COMPLAINTS
MILES - 4 LANE
MILES - 2 LANE
MILES ~ OTHER
VOLUME ~ 4 LANE
VOLUNE -~ 2 LanE
VOLUNME ~ OTHER
RURAL. POPULATION
AREA

LOCAL LAW ENF,

11

H

L e

1

(25 B 8

201
400
433
190
338
230
38
409
205
560
2200
340
IFB
o224
12

FEOOF 12

1289
1198&
340
&28
414
&4
430
260
10390
3400
440
2344
624
24
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makes changes using the procedures described above. When the user selects "4,
STOP" in the program FACTOR INPUT, control returns to the program
MANPOWER and the allocations proceed. Note: a printer must be available
because of the amount of output,

From this point until the end no further questions are presented.
Computations are made and output generated on the printer. At the end, the user
is asked if another run is to be made. Because of the large number of computations
that are made, the program will run at the rate of approximately six minutes for
every 10 counties. Figure 5 shows the output (note: the use of ISP in the output
stems from the writing of the program for the Illinois Department of Law
Enforcement).

Changes in parameters always are made at the start of the program and then
the entire program run. Because of the limited space in the computer, such

changes must be stored permanently. Only one run can be made for each set of

parameters.

PROGRAM DESCRIPTION

An annotated version of both MANPOWER and FACTOR INPUT are shown as
Appendices A and C. Program description for MANPOWER is contained in
Appendix B. Up to 110 counties and 30 districts can be handled in the current
version. The Tables already have shown the variable names used in the BASIC
program, Appendix D contains a cross reference of those names as well as a list of

other varjable names. Appendix E shows the record layout for the two data files:

PARAMETERS and VARIABLES.
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OUTPUT FROM MODEL
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MAX. RESFONSE - IRD
FATROL MILES  4-~LANE
FATROL MILES  2-LANE
FATROL MILES OTHER
A PATROL INTERSTATE
AOFATROL OTHER ROADS
A FPATROL RURAL

380
12
4
17460

LS MING.

0

1

H2EG

L&

457

40%

40 MINSE,
20 MING,
20 MING,
17 MILES
304 MILES
000 MILES
407

38%

GX

17
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FIGURE 5 (continued)

ACCTDENTS

FERCENT MHANDLED 100X
TIME TO HANDLE 3 HRS,
A QUEUED - 18T 10%

A QUEUED -~ $NI G%

A QUEUED - 3R Wy

CRIMINAL COMPLAINTS

FERCENT MaNDLED 200x
TINE TO MHANDLE £ MRS,
A QUEUED ~ 16T 20%

4 QUEUED - 2ND 10X

“ QUEUED -~ 3Rrn 10

SHIFT START AND END
FOR SHIFT 1 START 930 Q ENDL 0amy
FOR SHIFT 2 STarRT o7n 0 END 1459
FOR SHIFT X START 1% 00 END 23549

SHIFT COVERAGE

SHIFT
HISTRICT 1 he 3
1 ¥ Y Y
2 Y Y b
X - Y Y
4 - Y Y

18

AT R AT A s~

Plans are established to convert this program to an IBM PC. With 128K
storage, the program will be able to handle up to 150 counties and 50 districts.
Additionally, the user will be able to change parameters temporarily without

making the permanent changes now required.

NOTES

I, Richard A. Raub and George L. Sweat, Method for Allocating State Police

Officers in Illinois, Illinois Department of Law Enforcement, Springfield,
llinois, 1981,

2. Richard A. Raub and George L. Sweat, "Manpower Allocation: Rationale for
Methods in State Police Districts", Police Chief, 50:6, June 1983,

3. Richard A. Raub, Mode! to Allocate State Police Manpower to Districts:

Revised Version, [llinois Department of Law Enforcement, Springfield,
Illinois, February 1984,

4. Raub, 1984,
5. Ibid.
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APPENDIX A
PROGRAM LISTING:
MANPOWER
\
"
' 4
¢ A Y
1
21 ” | ~ . b R
Preceding page blank |




e,

A e Y RGN
-
o i

vt B, 5 AT

yueyy a3ed Bu!paaajd

€¢

l\.':'j
10
1E
14
20
30

i

160

185
170
178
180
184
184
184
147
190
200
210
220
230
240

MANPOWER

REM  MANPOWER ALLOCATION MODEL

L =  CHR$ (13) 4+ CHRS$ (4

REM  "UARIAKLES" I§ NAME OF VARTIABLES FILE
REM "FARANETERS" IS NAME OF FARAMETRS FILE
FR% = "VARIABLES" (F1% = "FARAMETERS"
ULS = M D SR Y u
REM VARIABLE NAMES USED IN FROGRAM
REM ARE DESCRIBED IN THE OFERATING INSTRUCTIONS
IIM FO3e @)y FHOA ) BCLE3 30 )y INAC 15,30 )y ALy B ) s IFCE )y IFCE0)
DM O%CHEO )y AL Ly 3y 1400y QU140 LACL40 Ve RFC 140 )y MU G, 140)
DM FN$C25)F$100)
DEF  FN ORNCX) =  INT (10 % X + ,%) / 10
REM READ FARAHETER NAMES FROM DATA STATEMENTS (LINES 8000+)
FOR T = 1 TO 25
REAL FN$CT) NEXT

HOME § SRINT  TARC 135 "MANFOWER ALLOCATION"{ FRINT ¢ IF FEEK (8003 ¥

O GOTO 180

REM  /FEER’ CHECKS IF FROGRAM "FACTOR INFUTY HAS DBEEN RUN

REM  TF NOTy USER MAY CHANEG FARAMETERS OR VARTARLES

REM  THEN "FACTOR INFUT" RUNS AUTOMATICALLY

REM  AFTER: "MANFOWER" RUNS aUTOMATICALLY

GasUl 8O00T FRINT

INFUT "ARE THERE CHANGEST "iY+4

IF LEFTS (Y$sd) = "Y' THEN FORE 800,11 FRINT D$"RUN FACTOR INFUT!
REM  READ DATA FROM FILES "VARTIARLES" ailt "PARAMETERE!

GOSUR S000%1 GOSUR GEO0T GOSUER HEO0
2% ow LLEF = 2920 4 TAYTR = (TT - QUE0)) / SF1 REM  AVATLABLE FOBITIONS

REM  RUN O CALLS FOR BERVICE  SURBROUTINE

GOSUR J000% GOSUR G900

REM  OFENS PRINT -- 108 PAPER TIGER

FRINT DEYPRELY S FRINT  CHR$ (%)5"80N"

REM  FRINT RESULTS FROM CALLS FOR SERVICE COMPUTATIUNSG

REM  VALUE OF K/ DETERMINES DATA TO RE FRINTED

REM  FRINTS - ACCIDENTSy CRIMINAL COMPLAINTS, RESFONGE TIME
REM  SHOWING NUMBER OF FERSONS NEEDED T0 SATISFY EACH

FOR K o= 0 TO 3

ONN b L GDBUR 3300338053430 3440

FOr TL o= L TO NI + 1

Tow LLOALE = RIGHTS (" " 4+ BTRE ¢1)vy3)

IF L4 = NIUE <+ 1 THEN I = 03X1le = "TOT"¢ JF K = 2 GOTO 210
FRLMT Xl4s™ s




v e SRl

s

e

eI

¥

.40

4350
4 &0
4 &4
445
4466
470
47
478
480
450
=00
S10
S20
HEG
S40

Wit

HED
B0
S5O

MANPOWER (continued)

IF K = L THEN EF = 10! GOTO 290

SYVCIF T = 0 THEN X o= ACIKs08 GOSUR 15100 G0TO 280
X o= mﬁﬁxhvout L1008 GOBUR 1519
! t H Xlds

IF T <0 5 Q0 THEN GOSUR 160%
LF = 70 IF T = 0 THEN X = ACCK,.J){ GOSUR 15190 GOTO 40
Xom ACHIR Iy D 4+ 11008 GOSUR 1510

FRINT X1e¢5$2F = &
Aom CHIN:Jy 1) GOSUR 1520

PRINT ALE5e IF 0 < 3 OR K = 3 GOTO 400
o= FN ORNCCS(Rs 0 1) % SF ) GUSUER 1520

PRIN} OMEXLEFS IR L 0 THEN DFOI) = (USCEe0.T) % TA - LFCLYY 7 Tt

Q) = OF{O) + IFCIH

om0 FN RNCOFCL)Y % SF )3 GOSUR 15203 PRINT X143

NEXT Ji FRINT

NEXT T3¢ FRINT ¢ NEXT K

REM  FRINT SUMMARY OF CALLS FOR SERVICE COMPUTATIONS

FRINT ¢ FRINT "TOTALS®

FRINT " ACCIDENTS" § ¢ MTAR 248 FRINT RIGHTS ¢ G@s o OBTRE (ACCO0 )7
i

FRINT " CRIMINGL RESPONSE®?{ HTAR 24¢ FRINT RIGHTSE (@B 4+ S6THS (a0
(Le0) 37

FRINT " ALLOCATED 7O CALLSYS ¢X = N ENCCEC3,00) % SFILIF = 7

GOSUE L8208 HTAR 4% PRINT Xi$idy = 9

REM  FRINT LIST OF FARAMETER VALUES USED FOR CALLS FOR
REM  THENy COMPUTE FUOLICING aNU FATROLLING AL OCATIONS
REM  STARTING AT FATROLLING SUBROUTING, LINE 4000
GOBUER XA00Y GUSUE 27001 GOSUK 4000

REM  FRINTING ROUTINE FOR FOLICING AN FATHOLLING GOMPLTATYIONS
REM  VALUE OF /R DETERMINES SUBGROUF 10 RE FRENTED

FEM  FOURSLANE PATROL » TWDNLQNE FATROLy AND RKURAL POLTCING

FOR R o= 9 TO 4
ON Ko+ L GOBUR &000s 60908120 2750 & 150
IF )= % G070 a%0

1

SERVICE

8F A

FOR LOTO NDE 44

Tom T00 UF DL = NI+ L THEN 1 o= OMXL$ = "TOr": GOTO U Q
KId = RIGHTS (¢ ok BTRE CI)e3)

FRINT X163 "50 IF K = 4 GOTD 5890

AF w9 um Ry T 4 A0 0F R w2 THEN X o= LX<l 4 110 GOBUE 1E5108 Lo

B0

BOBUER 1820
PRINT 31%58 IF K= & THEN X = Mm@yl + 21020 GOSUR 1530¢ FRINT LS
FOR J = 1 TO 4

. LY L L4 L]




L g el

G¢

590
&00
&10
a20
&30
640
A&
655
H5&0

470
680
&0
700

710

770
780
7320
g0
810
918
B2O
830
g3s
840
880
840
q7o

1000
1008

F = 10
J

X
K
X

MANPOWER (continued)

KR = J3 IF J = 4 THEN KK = Q

IF = ¥

X = CHOKyRKr T
GOBUE 15203 PRINT X1%i! IF K < 4 GOTO 6490
IF K = 4 AND J < 4 GOTO &40

¥ =

X o= FNORNCOX X 8F 0 GOSUR 19300 PRINT Xi%s
¢ PRINT § NEXT I1i FRINT

NEXT
NEXT K
REM  FRINT SUMMARY OF POLICING AND FPATROLLING ALLOCATIONS

FRINT ¢ PRINT "MILES OF FATROL FER FOSITION®

FRINT - TARC &)5"4-LANE ~"§ SPFCC 305 RIGHTS CBES 4+ STR®S ( FN BRNCF{Ly3
IRDERD B

FRINT  TARBC &)5"E-LANE ~"§ SFCC 305 RIGHTS (BES +  BTRS ¢ FN RNOPO2.3
IR DR

FRINT  TARC &)F"0THER % SFCE 305 RIGHTS (BES +  STR$ ( FN RNCFS 3.3
(DR ERID

FRINT "RURAL FOF, /APOLICE OFFICER" ¢ HTAR 29§ FRINT RIGHTS (RE$ 4+  STR®
¢ INT CRXD))v8)

FRINT ¢ FRINT "TOTAL ALLUCATED TO FATROL§! HTAR 29¢ FRINT RIGHTS (R
B 4+ BTRE ( FN RNCCS(450,0) ¥ SF ) d)

REM  FRINT LIST OF PARAMTER VALUES USED FOR FOLICING AND FATROLLING

REM  THEN, PRINT SUMMARY STATISTICE FOR THREE FARTS OF ALLOCATIUNS

REM  ADMINISTRATIVE SUFFORT, CALLE FOR SERVICE. AND

REM  FPOLICING AND PATROLLING ALLOCATIONS

GOSUR 4500% GOSUR 7000

FOR TL = 1 T4 N 4+ 1

X% =  BTR$ CILPT = J43 IF I < = NIY GOTO &0
Eosm O8X44 = "TOT"E FRINT YSTFYF SPCC &) RIGHTS (" " 4 STR$ (O%(I11))

r R
FRINT  RIGHTH (" P XL R)E OBPFOC A2 RIGHTE (¢ b BTRE (00T
73 )

FOR J = 3 TO 4
= PN ORNCCEC 001 % SF) GOBUB L1H203 PRINT X145

=k XU ONEXT

= QALY 4+ KE GOSUR 1520

REM  FRINT LIST OF ALL FARAMETER VALUES USED IN THIS ALLOCATION
FRENT X148 NEXT JL? GUBUE 7500

FRINT ¢ PRINT ¢ PRINT & FRINT

REM  FREPARE COMPUTER FOR ANDTHER RUN

FRINT D" FREOT S FOKE 80090

HMOME § TNFUT "ANOTHER RUN OF THE PROGRAMT "§Y4$

IF O LEFTS (Yded ) = Y 3070 110

ETOM

FREM

REM & % X FIND CORRECT LISTRICT X & %

AN
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MANPOWER (continued)

1004 REmM  COMPARES COUNTY NUMBER TO RISTRICT/COUNTY

1007 REM  CROBS REFERENCE TABLE AND ABSIENSG LISHTRICT NUMEBER

1010 FOR K o= 1 TO NDX

1020 FOR KL = 1 TO ONX(O.K)

1030 IF DNACRLyRD) = T THEN RETURN

1040 NEXT WilsRD RETURN

1200 REM

L20%  REM ¥ ¥ X FOLSEON DISTRIRUTION ¥ ok X

12046 REM  POISSON DISTRIBUTION SURROUTINE

1210 8X 0 FOR N = O TO 20

1320 ¥F X% NG OIF OXF o o 0 THEN XF o= |

1230 8X Bx o+ EXP OO - MM) % MM Ot N/ XFT I OBX o= XOTHEN  RETURN

1240 NEXT § RETURN

1400 REM

1400 REM ¥ OK kK BHORY ROUTINES FOR COMPUTATIONS X & &

1404 REM  COMPUTES 4-LANE AND 2-LANE CONGESTION FACTIORS

1400 X = MO4e D) kX PCIsd ) /2 L0OTFF Ly de D) = X/ 8O00F IF X 5 LOE00 THEN FFY{
Ledy L) = 3,88 4+ (X - 10300) / 1300

1420 RETURM

1430 X = MOEI) X FCJIsL) / LO0IFF(L 2T ) = X/ 20000 IF X & 3400 THEN FFCOL
s de D) = H01E 4+ (X -~ 34000 S 70

1440 RETURN

1500 REM

1308 REWM ¥o¥ ¥ FORMATTING QUTFUT ¥ % %

1506 REM  UBED TO FORMAT QUTPUTy THERE IS5 O 7FRINT USINGS STATEMENT

LHELO OXLE = RIGHTH CEB$ 4+ STRE (X)) EF )T RETURN

1H20 XL$ = RIGHTS (EB$ +  STR$ CXOpZF 20 IF MIDS (XL$2EF ~ Lol ) o 3 " THEN
Al o= RIGHTS (BREBS 4+ BTRE (XIpEF - 23 4+ Q0

1530 RETURN

1400 REM

a0 REM K % K ACCTOENT ACRIMINAL COAPLAINT TIing oW ¥

16046 REM  HOURS REGUIRCELD TO HANULE ACCTIENTES Al CRIMINAL CUMPLAINTD

1640 WOy s DFECTY &+ Ok = POdel 0 S v 100 % PHOK % 2 4+ 1) » 100 % Fhir X
2o 2 X ACKIRy I T 4+ 1100

1420 RETURN

1700 REM

170%  REM ok % X STOPE PER SHIFT

1706 REM COMPUTES EXPECTED NUMBER GF &TUFS mADE Y UOFFICER

AF07  REM FOR MOTORISET SERVICES AND TROFFIC ENFORCEMENT

1708 REM  BAGED ON TRAFFIC VOLUME

L7400 Y = & % MUEL) % FCJI»2) 4 100 3k SCXCIyRD 9200 GOYQ 1Lx 30

720 Y = FOJed) /200 % BCUCIR) B C8.7 % Miasl ) + 1e8 % MOy L)) /S 2920

1730 U = 50/ (0 ~ FFLeJr D20 RETURN

1800 REM

180Y  REM % & % CUMMULATE MILES, ACCTHENTS, ETO. X X %

408 L3

HIE R




i 1
| —

L2

1806
18O
1810

1820
1830

1840
18590
18a90
1870
1830

1890
2000
2005
20048
2007
20190
2020
2030
2040
2080
206860
2070
2080
2090
2100

2110
2120
2500
2809
2504
2507
2508
2310
2820
2H30
2540
QEEG
2560
2870
2880

MANPOWER (continued)

REM  CUMMULATES ACCTUENTSy MORIMINAL COMPLAINTS, AREAs AND

REM  HIGHWAY MILEAGES IN ORDER TO FRINT UISTRICT TOTALS

Ri o= )+ 110IACKI0JyRKL) = ACKCOsJyK1) 4 ACKCOsJs I IACES Ly dsKL) = ALY
Ly ds KAL) 4 ACHCL Ty 1)

ACZTO» Qe RL D) = ACACOy 0oL ) + AU JsINIACIO0) = ACCO0) + ACKI DTy T)
FPACCO ) = ACCOsT) + ACKIOyJr I
ACZTLOyKL) = ACKUCL 0L + ACKCLy Iy IIIACCL0) = ACCLaD) + ACKC Lyds 1)

FALCL ) = AL d) + ACKUCL Iy I

IF g = > 0 GOTO 1890

FOR L= 0 TO 2
MOLeRL Y = MOLGKL) + MOLsIDIMCLy220) = MOLp110) + MOLyL 2t NEXT
QERLID) = QUKL + QCEDIRPORL Y = RPORLD) & RPCIDVILMORL ) = LECKL) 4 L%CI
QELLI0) = QCLLI0) 4+ QCIDIRFCLLIO) = RFCLL0) 4+ RFCIDILYUCLL0) = LY 110) +
LACTD

RETURN

REM

M XK X CUMMULATE TOTALS % % %

REM  CUMMULATES TOTAL ALLOCATIONS OF FOSITIONS BOTH

CREM O CALLS FOR SERVICE AND FOLICING AND FATROLLING

FOR K = 0 TO 47 IF K = 3 AND Z¥% = 2 GOTO 2070

IF K o= 4 AND ZX% = 1 GQTO 2070

FOR L = 1 TO NIZ! FOR I = 4 TO 3
X o= FNORNCCBIR s Jr DD XICSIRyJe D) = X
CHBORyJ»0) = COBIRKJr0) + XICHKsOrI) = CS(KyOvI) + X
CH{R2090) = CBIR¥0s0) + X NEXT JoI

NEXT N RETURN

FOR K = 0 TO 43 IF K = 3 GQTO 24
FOR L o= 1 TO NIDZY FOR J = 1 TO 3
Xom o FN RNCOB(RsJpIIICEIR, I 00 = CBIKyIs0) 4+ XICHBIRsOvI) = SHEIR, 0 1)
t+ X
CBOK050) = CBIR,Cy0O) + X NEXT Jvl

MEXT K§ FETURN

RE M

REM & % ok CONVERT TO aACTUAL FATROLLING FOSITIONS % % X

REM  CONVERTS EQUIVALENT FATROLLING FOSITIONS WHICH

REM  ITNCLUDE FREE TIME FROM CALLS FOR SERVICE

REM  TO ACTUAL FOLTCING AND FATROLING FOSTTIONS

FIV = T /2 COFCO) 4+ GB(45050))

FOR K o= 1 T0 NDZ
U= FIOK COFOR) 4+ CHO4509K)) / CHBI4y0R)

FQR L O TO 4% IF L o= 3 GOTO 2380

FOR WJ 110 3
CHULydy DY = FN RNCOSOLyJyK) % W)
CBOLsJ 0D = O NEXT JICHE(LsOsK) = 00BIL030) = ©

NEXT LeKT RETURN

it il
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8¢

oy oy
2700
97 0%
27086

27190
e
e d A

2FE0
2749
23EH0
2900
2908
2908
29190
29320
2Y30
2940
HO00
005
3006
007
3010
3029
J0E0
3040
3045
HO%

3040

3070

3080
3084
5085
3OS
3090

5100
3149
3130
5130
3300

JEQG

310
AE20
3350
S340

MANPOWER (continued)

M

REM XX X INTETIALEEE X o¥ ¥

REM  INITIALTZE VARIOUS ARRAYS UBED IN PROGRAM

FOR L = 0 TO 4% FOR J = 0 TO 3¢ IF I = 3% GO0 2740
XCCToud ) = QF FOR K = O TO 30
COLTsdel) = OF NEXT

NEXT Je

RETURN

REM

REM & % X QUTLINE ROUTIME ¥ ok OX

REM  PFRINTS ASTERISK OUTLINES AROUND TITLES

PRINT  Tak{ 1104

FOR T o= 1 TO 313 FRINT "$"5d NEXT

FRINT ¢ RETURN

FRINT TARC 1Lk SPCC 290598 RETURN

RE™

REM & % X CaLLE FOR SERVICE ROUTIME ok X

REM  SUBROUTINE TO COMPUTE NUMBER OF FOSITIONS REQUIRED TO
REM  HANDLE CALLS FOR SERVICE (ACCITENTSy CRIMINAL COMFLAINTS)
FOR L o= 1 TO NCXZY GOSUR 1009

FOR O o= 1 T0 3

FOR o= 0 T0 18 ON L b 1 GOSBUR 14101430
MM PHOL R 2 b 1) 100 R FHOL K 2 b 2y ok ANt Ledr 1Y o meon
R M USE FOISE0ON DISTRIBUTION SURROUTINE
Xomod o= PCdel 4 B S 1008 GOEUR L2200

FOCLeJ ) = wE NEXT L
Oom POTe@) % (CA0 ~ FFCOsJIvI) % MO ) 4 (45 = FROLedsel)) & MOLls L 2) &
COHO X MO T )Y + 45 %k MCLsT Y
XCCQwd ) = 2 % BER ¢y # 03 % 1)

BEM DETERMINES IF FOSITIONS N L FOR OCALLL Al BERVILGE
RER  ARE GREATER THAN THOSE NEEDED TO MINLISLAE RESPONSE

REM  SELECT THE GRIEATER
XKCChyd ) = XCCOnd ) 4 XOU e d )y IF XOCWrd ) » XUCEsJ ) THEN XOUSed) = X0
5.0

EOSUE 1800

FO/R L= Q0 TO &

COlLpdviR) = COCLy oK) b+ XOClosud ) K S0O%CJeR)E NEXT L

MEXT Jold GUOBUR 20004 RETURN

REM

REM % % X FRINTING TNSTRUCTIONS FOR CALLS POR SERGICE % % X
REM  PRINTS ALL COMPUTATIONS FROM CALLS FOR SERVIOE NOUT N
FRINT ¢ OFRINT ¢ GOSUR 290035 GUBUR 2940

FRINT  TARC 118" MANFOWER ALLOCATION MObDEL  %x»

FRIENT  TAald LLyits CALLE FOR BERVICE e

GASUR E9407 GUBUR Z900¢ FRINT ¢ FRINT

() “
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6¢

F3E0
3260
3370
3380
3390
3400
3410

3420

B4 350
KT
3449
3450
34460
3470
3480
3450
3500
3800
F605
3606
Z6H10
3420
FE30
3440
F&HEQ
34660

3670

38680

3690
3700
3710

3750
3730
4000
4005
4006
4007
4008
4010
4030
4030

MANPOWER (continued)

FRINT "MANFOWER TO BE ALLOCATED v3TT
FRINT "ALLOCATED TO CALLS " FN RNCCECE000) % GF 8 PRINT
A = M ACCINENTS tR$ = o U LB GOTO 3390

A = "CRIMINAL COMPLAINTS" $R$ = UL + I

PRINT ¢ PRINT  Tanl 18)58%! FRINT  TARC 18YiRs

FRINT ¢ FRINT  TaRS 283 sHIFTH

FRINT  TARC 735" TOTAL"§ SRCS 7059 18T 5 SRy LOFU@ND s SPCC L1025 "3R0
i

FRINT "0I8T, NER" § SFCC 4 )8 "NER FOse s 8RGO 403 "NER FOS" 5 PO
435 TNRR FOS" T RETURN
A% = "MINIMUM RESPONSEY $R$ = UL$ + ULS: oOTO E450

REM  FRINT TOTALS FOR ALLOCATION TO CALLS FOR SERVIGE
A = "TOTAL MANFOWER ALLOCATED" (R4 = Uld 4 ULS + Ul

FRINT $ FRINT  TARC 15)050%% PRINT  TARC LEYIRS T PRINT

FRINT  TARC 1405 FOSITIONS FER SHIFT": PRINT TARC 2L 09" EHHIFTY
TFOK = 3 THEN  FRINT  SPCC 155" TOTAL" S BFOC 4P EQUIV Y

FRINT & FRINT "DIST "5 SPCC &) 18T GRCO ZIFU2ND" S SPCC 705 3R0" $
IF K o= 3 THEN FRINT SFCC 4)0"OFFICERS FATROLE" 5

FRINT § RETURN

R

M ¥ ok X% FRINTING CF8 PARAMETERS b A

REM  FRINT FARAMETER VALUES USED FOM CALLS FOR BERVICE

FRINT & PRINT ¢ FRINT TARC SO5v%k  OF8 FaRaMETERS sk

FOR L = 1 71D 2
Adom DACCTDENTE™ Y IF T = 2 THEN A% = TORTMINAL COMPLATNTSY

FIRINT & FRINT @%

FOR J = 201 70 2%

TF o = @2 THEN PHCCL = 1) K 5 & ) = PeCe - 1) G R b RN GOT0O
£

X,

3480

IF oD G2 THEN PHCCT ~ 1) % 5 & J) s PSeCy - 1) % % o
FRINT  TARC 4)5PNSCIISE HTAR 238 PRINT P4(cy - LY %
NEXT Je It PRINT

FRINT "RESFONSE TIME"S FOR I = 12 T0 14

FeCl ) m FHCL) ¢ 0" MINS. " FRINT  TAke AYFPNGCIII T MTAR 293 PRINT P4
MONEXT
FRINT
FRINT
REM
REM % % % FATROLLING MILEAGE Kok ok

REM  COMPUTES FOLTCING AND FATROLLING ALLOCATIONS FOm
REM  4-LANE AND 2-LANE ROALS.  COMPUTATIONS ARE RABED
REM  ON EQUIVALENT MANFOWER ( INCLULDTHG FREES TIME D

T e TR - CBOE, 0030 C0) = TO 4+ [FCO)

FORCL = L T SE0FCL) = DFCO)Y & FCIyd) /2 100

FOR J = 0 TO 3

)t
J)

"OHRE

o+

“+

GOBUR 8200
FRINT ¢ RETURN

‘e o
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0¢

4040
4030
4060
4070
4080
4090
4100
4110

4120
412G
4130
41490
4130
43160
4170
4180
4190
4200
4210
4220
4230
4240
4500
4508
4506
4507
4508
4510

4520
4530
4540
4550
4560

4570
4580
4590
4400
4610
4620
4630
4640
4650

#

MANPOWER (continued)

XCCIyT) = 08 NEXT Jel

FOR I = TO NCXE GOSUR 1000

FOR L TO 13l o= L
XL = 0 = 0 FOR J = 4 TO 3

X1 = X SOXCIyRY % Ud IF L= 1 THEN X2 = X2 + SCACJIsR)
ON L GOSUR 1710,1720
XCiLe 22 XC(Le2) + Y % U NEXT J
XCCls 1D XCCLyd ) + MOLyI) % Xid IF L= L THEN XCC2e1)
2910 % X2

NEXT Lyl

KEM  COMFUTE AVERAGE MILES OF FATROLy 4-LANE AND 2-LANE
FELe 3D XECOsd ) / COPCL) — TE % XCCO0s2))

FC23) XOC1lsl) / (LRCRY = XCC2s1) / PC3s3) - TE X XCCLe2))
FOR T O TO NI
OF{T) = C8(350,1) = LFCI)E NEXT

FOR I
FOR L 0O TO 1t FOR J = 1 TO 3

ON L+ 1 GOSUR 1710+1720
MOLsI) % SOUCIsR) X U /7 FCL + 1»3) & TE x ¥ % U

IF L o= 1 THEN X = X 4 M(2,1) % SCHCJSR) /7 F(3E93)
CEULsJrK) = CBCLsdsR) + XICE(4sJoRK) = CBO47dyR) + X

NEXT JolyIt GOBUE 4500% GOSUR 2080

GOSUR 25003 GOSUR 2000% RETURN

REM

REM ¥ ok X COMPUTE RURAL PATROL X % X

REM  COMPUTES NUMBER OF STATE FOLIC OFFICERS NEEDED TO

REM  SUFFLEMENT RURAL LOCAL LAW ENFORCEMENT. AMOUNT OEFENDENT

REM  UFON RURAL POFULATION ANI NUMRER OF LOCAL OFFICERD

KX = 1000 % RFCL10) / LDFCI) 4 LACLLI0IIEHR = LF(3) —~ W08 % DF(3)IIHI =
DEC3) 4+, 0% % DRF(3IIHL = O
X2 = Qi = 2

FOR L o= 1 TO NOX!D GOSUR 1000
U = 1000 % RPCL) /7 RXIXL = Ladl) / 3

FOR J = 0 TQ 2

SREJrT) = U K SCYUCT 4 LK) = XI3 IF SRCJyI) < VAL (FH0E)) THEN HRCJe
Iy = VAL (F8CAIT GOTO 4580

IF SRCJPTY > VAL (F$C7)) THEN SRCJ»I) = VAl (F46CF))

X2 m X2 b BRCIPLIE NEXT J

TF X2 = M3 THEN 2 = NCZ 7/ 11 GOTO 4420

NEXT L6 IF X2 = H2 GOTO 44630

o=
[om RXIRX = RX 4+ 2 K C ARS (KX = H1)) / 2iHL = Lt GOTO 4320

FOR T = 4 TO NCAY GOBUR 1000

FOR J o= 0 TO 3
ROy JrK) = 82y JsK) 4 BRI = LyL 0804 oR) = CHCA» SR 4+ GROJ — Ly

[ » -

i
[e28 °

Ho0 = - R

it

XCL2Qy1) 4+ i

i i #

Hoi

X

Hi

* " .

.4

1 TO NCZY GOSUR 1000 _—
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1€

A 660
5000
EO0S
5006
5010
5030
5030
5040
5050

HQ60
HO7Q
G080
a0%0
3100
3110

3120
G130
5140
G150
5140

5170
5180
5150
5200
5210
5220

G800

RLnLh UG8
O e 08 L (8 10

OO N O
Et RN e R ol e

)

MEXT Wyl
REM

REM X %

*
+

RETURN

K

MANPOWER (continued)

READ FARAMETERS

¥ ok X

REM  READ ALL FARAMETER VALUES FROM FILE "PFARAMETERSY
FRINT DSYOFEN "§FL$E PRINT D&
INFUT TTH

INFUT X3
FHCL)

INFUT TA
FHC4) =

FOR T =
FOR J
INFUT ¢
MEXT ¢
FOR J =

IF g < 3§ THEN

STRS (TTHIFHCE) =
INFUT TES INFUT RMAS

STRS (TAYIFHCE) =

(RXEDIPFH(8)Y =  BTR®

*
+

1

=)

TO 7¢ ON I GUTO 070y H070,507¢ 8070, 5100510055140

TO 3

INPUT NCX3

HTH

CRX)

JeIiPeg 4+ (I - L) X

G
1

aTo B170
TGO 8

STRS (FHCT -~ =)

INFUT FCT -

NEXT J3
FOR J o=

INFUT PCI2 L0

SRR

G
1

J

0Td 5170
TH 3

- 1) X

TR (FCIyT 4+ 108

NEXT I
FOR I =
FOR J =

1
1

TO NI
O 3

INFUT FHCD = 5
%
ZyTIEFECR0 4+ (]

24 0Nt GO

INPUT FCIT 4+ 1)

"y

e

o1y = BTR
NEXT

ITNFUT SCACI s EXIP$H(36 + (T -~ 1)

MNEXT Jol

FRINT 0$"CLOSE

FREM

REM % % X REAT

REM  REA

INFUT Xt
FOR T =

T

1

THF LG RETURN

VARIABLES X

ALL VARIABLE VALUES
FRINT DS OPEN "§F246E PRINT D"

INFUT X3
TO NIvK

IrPUT OUCTIT0XC0O)

DNAC O 0)

MO S Y

ITMEUT X
1

s (U00) 4+ 0X
0

REAL Y §F14%
TNPUT NI

INPUT RXX
H CTEITFHC

3 b J) o=

PR SEDCENE S
TO 85130

CONEID T S T S |

ORI L))

¥ 3 4+ 0

A S
FROM FILE
FEAD D EFEag

(L8 NEXT

GTRS (NOXDYEPEC3) = BTRYS

¢OINPUT RX

&) = BTRS (RMAIEFSIT )

{NTED

BTRs (FCJIe 100

PRHCE0 4

1

Y owm BTR$ (PO -

(RECE0

wmo BTRE (BCECTyT M)

"UART ARLE

REM DISTRICT/COUNTY CROSS REFERENCE TABLE

FUR 1 =
IINZC Q7 1)
FOR I =

INFEUT DNZCT» T

i

1

TO NOws

INFuT X

Ko I:‘JY:I;;.Y m X! NL’:X]

TO ND:

FOR J o= 1 TO

NEXT Jol

TNACOy 1)

REM  READ VARIARLE VALUES FOR EACH COUNTY

FOR K =

1

TO NCE

£

.c‘\'ll

o 40

1)

8

HTRG

- ) m

° vear
ConY
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R s

(A

H$410
G620
G830
G640
S46G0
GEHE0
HSEOO
S80E

5810
58120
5830

w840
S8E0

aGB&0
870
Q00

5P

5910
5 120

G9EO

3940
GYHO
S000
GOO%
a0 &
a010
020
6030
HO4.0
SO0
040
HOZ0
4080
H090
6100
HL10
Gl
a1 E0
6140
A1 4%

MANPOWER (continued)

FOR L= 0 TO 1§ FOR I = 1 TG &

INFUT aClClsds e NEXT JyL

FOR J = 0 T8 5

INFUT MO s RIIMOIv0 ) = MO0 & MOJsK D8 NEXT

INFUT RPOCRDYS INFUT QIR INFUT LYORDY NEXT K

FRINT D4"CLOSE #ipoe: RETURN

REM

REM % % % CHECK CALLS FOR SERVICE FOUNT AGAINGT AVALLABLE OFRFLCER
) A S

IF OXCQ)Y =TT THEN  RETURN

FIRINT DY FREOY S MOME ¢ FRINT  CHRS (7)) CHR% ¢7)

FRINT e ) ADMINISTRATIVE OFFICERS EQUAL TR"Y FRINT  TARY 4IFVEXE
EED "5TT5" avallarle OFFICERSY

FERINT ¢ FRINT "CHANGE ANY OF FOLLOWING -o

FRINT  TARS 4ETADMINIBTRAT IVE OFFICCERE" ¢ FRINT  TARv ST TOT AL OFF
ICERS TO RE ALLOCATEDY

FRINT & FRINT "FRESS ANy REY TO CONTINUE "$: GET AT FRINT At

FRINT D5 "RUN FACTOR TNRUT™

RiEM

REM & % X CHECK CaLLS FOR SERVTOE AGHINST AVATLARLE OFFICERS b
¥ K

IF C8CE0v0) < TP THEN RETURN

FERINT O$YFREOT Y HOME § FRINT CHR$ (7 2y OHREg (F)

FRINT  FN RNOCS(3:050) % SF ;o0 OFFICERS ASSIONED TO CALLEY FRINT  TaRke
$XFCEXCEEDS "5TT - 0%t oysn OFFICERS AVATLARLE®"

PRINT § FRINT "CHANGE ANY GF FOLLOWING —-n

FRINT  TABC 4)3"CALLE FOR SERVICE MARAMETERSY D LOTO SEE0

RiEM

REM o % % FRINTING INSTRUGTIUNS Fom FATROLL T NG ¥ ko

REM  FRINT MEATIINGS AN TITLES FOR FOLICING AND Fey VRO L ENG

FRINT ¢ FRINT § GOSUR 2900t GOEUR 2940

FRINT  TARC 11)5% MANFOWER ALLGCATION MOLEL %o

FRINT  TARC 11 )% FOLICENG AND FATROLLING *

GOSUR 29400 GOSUR 2900 FRINT § PRINT

FRINT "aUATLABLE 10 Qe ALLOCATELIC  "§ FN RNCTD % 51 PRINT ¢ PRINT
FRINT ¢ PRINT  TARC LAY FOUR-LANE MIGHWAYS"

FRINT  TaRe( LA FULB UL § e s PReTNT

FRINT  TARC ) TOTALY S SR 7050 LOTD 4180

FRINT ¢ FRINT  Take L8YSNOTHER HIGHWAYS"

FRINT  Tald 18 DEULE 8" s 8 e T

FRINT  TaRs 105" TOTAL MILES"S BPCC 95t GOTO o180

FRINT & FRINT  TARC L4 "RURAL LAW ENFORCEMENTY

FRINT  Takg LAY FULB UL Y mosimme s § BRINT

FRINT  TAaRC 939 .00aLY 3 RGO 753 GOYO 4180

REM  FRINT SUMMARY ALLOCATIONS FOR FOLTETNG AN TR O LNG

t s
* 1] 1 .

.
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ee

H1EQ
4140
HLFO
6180
S190
H200
GEL0

2320
230
L2410
GREH0
$RH0
A500
650G
&50&
BE10

HEE0
HEE0

A540
&350
5560
SFHFD
6380

4
& 6 U

EgY,
.

W2

.)
£
L

B G
St

(.'i

&
G&EUT
HERQ
S640

HE50

G640
HhfC
UG
FO0E
)‘7"‘0\')
FRiIeg
S008
TG1G

PSS
7030

MANPOWER (continued)

FRINT ¢ PRINT  TAB( 1405 "MANPOWER ALLUCATED"
PRINT  TARC 140 5ULEFULSF =="1 FRINT
FRINT  8FCC 1103

PFRINT "FOSITIONS FPER SHIFT#! IF K < 4 THEN  FRINT ¢ GUTU of

FRINT  SPCC 728" TATALY

FRINT “"RIST"3¢ ON K 4+ 1 GOTO SN ERR0 &30 62405 HE40
FRINT  SPCC 4)" {ILES" 5§ GOTQ &240

FRINT  SFCC 305 2-LangE"d SFOC 4)FVOTHER S GOTO 6240
FRINT  SPCX 3)§"PULICE"?

E4L4)

FRINT  GPEC 405 18T SROC 45 MANDYS BRCC 4FUIRNYE HPCC 4 FNTUT S

TF K < 4 THEN PRINT ¢ RETURN

FRINT  SPCC 3)SUOFFICERS" S RETURN

FEM

FEM O MOX K FOLTCING/PFATROLLING PARAMETERS LA

REM  FRINT PARAMETER VALUEE USEDR FOR iULluJNh AN lﬁlH el ING
ERINT ¢ FRINT § PRINT  TABD &))" FOLTCING/FATROLLING FARBMETERS X

k) FRINT

FOR 3 = 5 10 @
IF T = 5 THEN F4CT) = STR$ ¢ INT VAL (FECIN) % 1600 4 w8
NG,

TF T = & THEN P41 = STR$ ( INT (RX + 85))
PRINT FN$CLI3E MTAR 25¢ PRINT PHCIIE NEXT
ERINT ¢ FERINT "PERCENT SFLIT OF ALTY

FOR T o= 9 10 L1

!
Ege Ty o= PeCL) 4+ MUrE PRINT O TARC 409 Fse D5 HTak 2B MRINT

FRTNT ¢ FRINT "ALLOCATION OF DATEREL"
FOR L o= LR TO X0

B LY = FELT) 4 TEM S OFRINT O TARC 40ibFnd{ X083 MTOR 2&5E BRI

PRINT ¢ PRINT "PATROLLING MILEGY
.Uh To= % TO L7
Pt L) = HTRS O INT SFcl = L4280 ¢ 202D
FHOT) m PHL) 4 0 MTLEST L PRINT  TARC 45PN )Y HTAR 263
1e NEXT
FRINT § GUHUE $e00
FroanT ¢ PRINT 3 RETURN
REM
fiim BoxoOX SUMMARY OF ALLOTATIONS ¥ o¥ X
REM  FIRINTS SUMMARY OF ﬁ}lULh1IUN} BY DIGTRICT

PEM O OFOR BACH UOF THREE CATEGORIES - SUMINTSTRATIVE SUFFLRTY

FEM  OALLB FOR SERVICE, AND PUlele AND FATROLLING

FRINT ¢ FRINT ¢ GOBUR 2900%¢ GOBUR 2940

FEINT  TARC 1108"%  MANFOWER ALLUCATION nULEL E

FRINT  TARC 11§95 HRCC 408" SUMMARY OF ALLOCATION" & SFCH

%<

.~
-

L8 NEXT

PREINT Fall

.q_ ) ; it x‘. 1}

NEXTY
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vE

s
FR40
F0a0

FO8D
FYFQ
FEOD
FEiE
/JQ
FEOV
FELO
FEZO
AEHE0
7540
TEEQ
SEE0
7570
fbHO
2E%0
?600
7610
FH20
g000
80035
8004
8010
BOI0
B0 X0

BE20
H2EO
B840
G250
8400
He10
Q420
5430
He40
S4E50
U4 A0

MANPOWER (continued)

GOSUER ”‘500 GOGUER 29000 PRINT § PRINT

FRINT  TABC 190 CaALLE"§ BPFCC S)POLICE" T FRINT  TARC 55 A0MIN, "

'])?'WfCHk”ﬁ SRCC BX"&YS SFCC 85 TOTaLY

FRINT "DEST. SUPPORT BERVICE": SPFCC 45" PATROL
RETURN

FEM

Rizpe ok % % FRINT all FARARETERS USED LA
REM  FRINT LIST OF PARAMETERS AND PARGMETER LALUES
REM  USED FOR ALLOCATION PROGRAM

ALLOCATIONY

FRINT & FRINT ¢ FRINT  TAR( 8)3"%% ALl FARAMETERS USED k"1 FRINT

FOR L o= 1 TO zf
FRINT PN$CTISE HTAR 2861 FRINT PHCLOT MEXT
FRINT ¢ FOR J = Q T0 1
ONCT L GOTO 7HEAD»y FHZO
FRINT VARG 408"ACCTUENTS" S FRINT § GOTO 7580
FRINT  TARC 4)5"CRIMINAL COMPLAINTE" PRINT
FOROT o= 24 TO 2%
FRINT PN$SCT I8 HTAE 236 PRINT PSOD 4+ 0 % 500 NEXT
FRINT § NEXT J
FRINT ¢ GOSUR 8200
FRINT ¢ GOBUR 84000 RETURN
XM
R M ¥ ok ok TEITLE P
REM  FRINTS ALl TITLES
FRINT D "PRELYT PRINT  CHRE (950808
HOEBUR 29008 GOSUR 29490
PRINT  TABC L1Y5"%  MANFOWER aLLOCATION mO0EL %»
FRINT  TARC L1l)yi k" s SPCC 1505 RBY Raode FAaUlk
GAOSUR 29408 PRINT  TABRC 115k COPYRIGHT 19845 SO0 12050 xe
FRINT  TABC L1058k Tl DEPRT LAW ENFORCEMENT %
GOSUR 29407 GOBUR 2900 FRINT
FRINT QR PREOY  RETURN
FRINT  TaBd 48 "8HIFT START AND ENDU I PRINT
FOROT = 1 70 3
FEINT "FOR SHIFT “&l
FRINT Y START  "§ RIGHTS (0" b P29 & % K 2oed i
PRINT  SFCC 328" END "5 RIGHTS (0" 4 f080 + 1 % 2)ed )i NEXT
T U N
FANT  TARC 405 "EBHIFT COVERAGBE" S PFRINT
CENT O Tasd 1405 P GHIFT ¢ PRINT "QOISTRICT 1 2 Fu
weolo= L T VAL (FECE )
29 = RIGHTS ¢ o BTRE (L Yedy o YORPREINT 4
S OO0 -y k3 FOR S o= L TO 3
A m PRO3E b+ L JNE TF A S MO LY THEN A% st
TE g = "L OR A% = "L,0" THEN A% = vy"

4 Lo Y s

o ae

!
s
1
¥
i

A
¥

R

3
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8470
8480
FO00
FOOH
2006
§010

7020

GOZ0

P40
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MANPOWER (continued)

FRINT RIGHT$ ook AgeddE Y NEXT JF PRINT
NEAT T+ RETURN

M

REM % X X DATA BTATEMENTS X ¥
REM  TATA BTATEMENTS USED FOR TITLES

LATA TOTAL TO BE ALLOCATEDy NMUMEBER COUNTIES  NUMBER DISTRICTS » MANHIU
RE PER YEARyENFORCEMENT TIMEMINIMUM RURAL ISPy MAXIMUM RURAL IGFyRURA
L FERS., PFER OFFICER

DATA 2 AUT SHIFT L% ADT SHIFT Z»% ALT SHIFT 3yMaX. RESPONSE - 18TeNM
AX e RESFONSE - INDyMAX. RESFONSE -~ 3RD ’

HDATA FATROL MILES  4-~LANEyPATHOL MILES 2-LANEFATROL MILES QTHER»X
FATROL INTERSTATE X PATROL QTHER ROADS.% PATROL RURAML

DATA FERCENT HANDLED,TIME TO HANDLE.Z QUEUEX « 1872 QUEUED ~ 2N X
QUEUED -~ 3RI
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APPENDIX B
DOCUMENTATION OF PROGRAM:

MANPOWER

37

sy mer

st

APPENDIX B

DOCUMENTATION OF PROGRAM:
MANPOWER
(Refers to Steps in
Operation of Program)

Read parameter titles to he used for printing lists of parameters at the end
of each allocation subsection.

Are parameters or variables to be changed?

YES - Call in FACTOR INPUT, program to change parameters and
variables.
NO - Continue step 3.

Print title of output and page | title, "Calls for Service".
Read Parameter file (items read).

a. Total Officers to be Allocated*
b. Number of Counties and DISTRICTS
C. Manhours per Officer worked per year
d.  Time per Stop enforcement and motorist assist {in hours)
e. Minimum and Maximum number of State Police patrols per shift
to support local rural law enforcement
1. Rural Population per Rural Police Patrol*
B.  Percent of ADT during each of three shifts
h. Maximum Average Response Time for each of three shifts
i Patrolling Mileage per patrol - Interstate,* Two-lane Primary,*
and Other Local Roads
jo Percent of Available Patrol positions assigned - Interstate, Two-
lane Roads (all), and Support for Local Rural Law Enforcement
(total of three percents must equal 100)
k. Accidents
"= Percent Handled
~ Time to Handle in hours
- Percent Queued per shift
L Criminal Complaints
- Percent Handled
-~ Time to Handle
- Percent Queued per shift
m.  Starting and ending time for each of three shifts
n. Shift Coverage Factor for each of three shifts in each district: 0
- shift not covered, 1 - shift covered with one-officer patrol, 2 -
shift covered with two-officer patrol.

39
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*If the program computes a requisite strength then Total
Officers = 0, and Rural Population per Patrol, Patrolling
Mileage Interstate and Two-lane Primary must have values

greater than zero. Otherwise, Total Officers must be greater
than zero.

Read Variable File (items read).

a.  Administrative Support (overhead) for each district and for
central office.

b. County/District cross reference table, county numbers in each
district (for each county)

C.  Accidents occurring or handled during each shift.

d.  Criminal Complaints occurring or handled during each shift.

e. Miles of Highway - Interstate, Two-lane Primary, and Other Local
Roads.

f. Volume expressed in thousands of vehicle miles - Interstate, Two-
lane Primary, and Other Local Roads.

g. Rural Population in 1,000%

h. Area in square miles

i. Number of Local Rural Law Enforcement Officers.

Does program allocate fixed number of officers? If "yes," then continue with
Step 7 (Total Officers must be greater than zero). Otherwise, program
determines requisite strength. Continue at Step 12.

Administrative Support

7.1. Compute Tota! Administrative Support, sum all Administrative

Support

7.2, Compare Total Administrative Support to Total Officers

a.  Total Administrative Support is less, go to 7.3.

b. Total Administrative Support is equal to or greater, then
change either Total Officers to be allocated, or
Administrative Support by district and for central office.
Return to Step 7.1.

7.3. Subtract Total Administrative Support from Total Officers
leaving Allocated Officers.
7.4. Convert Allocated Officers to Equivalent Positions.
7.4.1.  Compute Officers per Patrol from 2920/Man-hours per
Officer*
7.4.2, Divide Allocated Officers by Officers per Patrol
*2920 is the number of hours in one 8-hour shift, 365
days a year

Calls for Service Positions
(Performed for each county and within the county for each of three

shifts.)
8.1. Determine district number from county/district cross reference
table (5b)
40
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8.2, If Shift Coverage Factor for district is equal to zero, then select
next shift or next county (return to 8.1 if next county)
8.3  Accidents - Number of Patrols needed to handle
8.3.1. Multiply Accidents during shift by Percent Handled
8.3.2,  Compute Average Arrival Rate for shift from results of
8.3.1 x Time to Handle/2920
8.3.3.  Using Poisson distribution, compute cumulativg
probability of occurrence using X = 0, | . . . n, until
cumulative probability just equals or exceeds the value
1.0 - (percent Queued per shift/100)
Criminal Complaints - follow steps in 8.3
Add Number of Patrols, Accidents and Criminal Complaints: 8.3
+ 8.4
8.6. Compute Minimum Patrols needed to meet Maximum Average
Response Time for the shift
8.6.1.  Compute ADT from Volume/Miles of Highway (each type
road)
8.6.2.  Compute Actual Speed based on Miles of Highway -
Interstate and Two-Lane Primary, and ADT times
Percent of ADT for shift. This yields a value of 60 or
less

oo 0o
o .
wn &=
Pl

8.6.3.  Compute Congestion Factor which is Actual Speed/60
8.6.4, Compute Average Driving Distance ‘
8.6.5.  Multiply Average Driving Distance by Congestion Factor

and divide by Maximum Average Response Time
8.7. Compare 8.5 and 8.6 and select the greater number which yields
CFS Patrols
8.8.  Multiply CFS Patrols by Shift Coverage Factonj o o
8.9. Compute 8.8 for all shifts and counties, combining into district to
yield Calls for Service Positions -
8.10. Is Calls for Service Positions greater than Equivalent Positions?
a. YES
Can change parameters for Calls for Service and return to
Step 8.1 to recompute positions or '
Can change either Total Officers or Administrative Support
and return to Step 7
b. NO - go to Step 9 .
8.11. Convert the Calls for Service Positions to Calls for Service
Officers for each district by multiplying Positions by Officers per
Patrol

.

Computation of Free Time for Patrolling . o
9.1. Subtract Calls for Service Positions from Equivalent Positions to
yield Patrolling Positions
9.2, Compute Equivalent Patrol

2.2.1.  Multiply Calls for Service Positions by 8 (hours in a shift)
9.2.2,  Multiply Accidents by Percent Handled by Time to
Handle

9.2.3.  Multiply Criminal Complaints by Percent Handled by
Time to Handle
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9.3.

Add 9.2.2. and 9.2.3. and subtract from 9.2.1.

9.2.4,
9.2,5, Divide 9.2.4. by "8" to yield Free Time From Calls for

Service
9.2.6. Add Free Time from Calls for Service to Patrolling
Positions to Yield Equivalent Patrol

gﬂaiqtain by district and total, a record of the Free Time from Calls for
drvice

Policing and Patrolling Positions (for counties and shifts)

10.1

10.2.

Divide Equivalent Patrol into its three components: Interstate, Two-
lane Roads, and Support for Rural Enforcement using the parameters
for percent of available patrolling positions assigned
Compute Average Length of Interstate Patrol and allocate
10.2.1. For each shift, compute the Mileage to be Patrolled from
10.2.1.1.  Compute Actual Speed as in 8.6
10.2.1.2, Compute the Expected Number of Stops to be
made base on volume
10.2,1.3. Reduce Actual Speed by using the Expected
Number of Stops times Time per Stop yielding
Revised Actual Speed
10.2.1.4. Compute the Patrol Speed Factor from 50/Revised
Actual Speed
10.2.1.5.  Multiply the Actual Mileage by the Patrol Speed
Factor
10.2.2, (ilu;nulate all Mileage to Be Patrolled for all counties and
shifts
10.2.3. Compute the Average Length of Interstate Patrol by dividing
Total Mileage to Be Patrolled by number of Interstate
Positions Available for Patrolling
10.2.4. Allocate Patrolling Positions - Interstate by dividing Mileage
to be Patrolled for each county and shift by the Average
Length of Interstate Patro]

10.3. Cornpute Average Length of Two-lane Primary Patrol and allocate

10.3.1.  Subtract the number of positions needed to patrol other roads

10.3.2. If the result of 10.3.1. is negative then increase either the
Percent of Free Time assigned to Two-Lane Roads or increase
El’gt;olling Mileage - Other Local Roads. Repeat starting at

10.3.3.  Compute the Average Length of Two-lane Patrol in the same
manner as Average Length of Interstate Patrol, starting at
*  Step 10.2
10.3.4, Allocate the Patrolling Positions per Shift - Two-lane Primary
using the Average Length of Two-lane Patrol similar to 10.2.4
10.3.5.  Allocate the Patrolling Positions per Shift - Local usi'ng the
Average Length of Local Road Patrol similar to 10.2.4

10.4. Compute the allocation of Patrol to Support Local Law Enforcement

10.4.1.  Compute Local Patrols by dividing Local Law Enforcement
Officers by the quantity "3" times Officers per Patrol

10.4.2.  Cumulate all Local Patrols and add Support of Local Law
Enforcement to yield Rural Police

42
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10.4.3.  Divide total Rural Population by Rural Police to Yield Persons
per Rural Police

10.4.4.  Allocate state police (per shift)
10.4.4.1. Divide Rural Population by Persons per Rural

Police
10.4.4.2.  Subtract Local Patrols to yield state Supporting
Patrols -
10.4.4.3. Constrain State Supporting Patrols to the
Minimum/Maximum Patrols per Shift

10.4.4.4. Cumulate all State Supporting Patrols and compare to Support
Local Law Enforcement
a.  Ifitis within plus or minus 10 percent go to Step 10.5
h.  If it is less, then decrease the Persons per Rural Police

by one-half the difference between the previous
computation and the new computation and repeat 10.4.4
C. If it is greater, then increase the Persons per Rural
Police by one-half the difference between the previous
computation and the new computation and repeat 10.4.4
10.5 Add Patrols, Interstate, Two-lane (hoth Primary and Local), and Support
of Local Law Enforcement
10.6. Reduce Equivalent Patrols by Free Time from Calls for Service

10.6.1. Compute the Statewide Adjustment by dividing the Patrolling
Positions (9.1} by the sum of all Calls for Service Positions
(8.9) and all Equivalent Patrol (9.2)

10.6.2.  Compute County Factor by dividing sum of Calls for Service
Positions (8.9) and Equivalent Patrol (10.2) by Equivalent
Patrolling Positions (10.5) times Statewide Adjustment

10.6.3.  Multiply County Factor times each of the Equivalent Patrols,
Interstate, Two-lane Primary, Two-lane Local, and Support of
Local Law Enforcement yielding Actual Patrol Allocation

10.7. Multiply Actual Patrol Allocations by Officers per Patrol to obtain

Officers Allocated to Patrol

Print Summaries
t1.1. Print a summary for Calls for Service showing by district and shift

a. Accidents
b.  Criminal Complaints
c. Calls for Service Positions allocated to a. and b
d. Minimum Patrols
e. Calls for Service officers allocated
1. Parameters used
11.2. Print a summary for Policing and Patrolling Showing by district

a. Miles of Highway for three highway types - Interstate, Two-lane
Primary, and Two-lane Local

b.  Patrolling Positions - Interstate, Two-Lane Primary, and Local

c. Number local law enforcement officers

d.  Patrols to Support Local Law Enforcement

e. Officers Allocated to Patrol
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11.3. Summary showing for each district, number of officers
a.  Administrative Support
b.  Calls for Service
c.  Policing and Patrolling
d.  Total
e.  Parameters used

Projecting a requisite strength of officers
12.1. Administrative Support

12.1.1,
12.2.2.

Use Administrative Support from variable file as in Step 7
No comparison made with Total Officers as shown in 7.2.

12.2. Calls for Service

12.2.1.
12.2.2.

12.2.3,

Compute Calls for Service Positions and Calls for Service
officers as shown in Step 8

No comparison made with Total Officers and Administrative
Support as shown in 8,10

Determine Equivalent Patrols as in Step 9.

12.3. Policing and Patrolling Positions

12.3.1.

12.3.2.

12.3.3,
12.3.4.

12.3.5.

12.3.6.
12.3,7.
12.3.8.

Compute Mileage to be Patrolled Interstate

12.3.1.1.  Compute Actual Speed, Expected number of Steps
and Patrol Speed Factor (Steps 10.2.1.1. to
10.2.1.4.)

12,3.1.2, Multiply Miles of Highway - Interstate by Patrol
Speed Factor to Yield Mileage to Be Patrolled

Divide Miles to Be Patrolled by Average Length of Interstate

Patrol entered as a parameter to yield Interstate Patrolling

Positions

Two-lane Primary Patrolling Positions are found in same

manners as 12.3.1. and 12.3,2,

Two-lane Local Patrolling Positions are found by dividing

Miles of Highway - Local by Average Length per Patrol

Support for Rural Enforcement

12.3.5.1. Divide Rural Population by Rural Population per
Police Patrol entered as a parameter

12.3.5.2,  Compute Local Patrols as shown in 10.4.1

12.3.5.3.  Subtract Local Patrols from 12.3.5.1. to yield State
Supporting Patrols

12.3.5.4. Constrain State Supporting Patrols to the
Minimum/Maximum State Police

Add all Patrols

Reduce Equivalent Patrols by Free Time as shown 10.6.

Compute Officers Allocated to Patrol as in 10.7

12.4, Print summaries as shown in Step 11.

a4

APPENDIX C
PROGRAM LISTING:

FACTOR INPUT
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@A



P

S

Yiejq aded Suipasal

A7

L
20
e
30
35
40
=0
a0
4V
830

Ly
u

100

110
120
130
140
141
142
143
144
145
144
14
180
160
170
175
1380
1790
200
210
218
del)
R
23
S0
RS
250
260

FACTOR INPUT

REM  LUAD PARAMETER AND UVARIAELE DATA
O = CHES (13) ¢ CHRS (40ERTS =  CHRS (LIRSS =  CHRY
BE$ = CHRS (G)FS% =  CHRS (RLDIELE = "

REM  “FARAMETERSS I8 FILE OF FARGMETERS

REM " VARIARLES’ 18 FILE OF VARIARLES

NORMAL $F60L) = "PARAMETERS" IF$(R) = "UARTARLES"Y
REM  LIST OF PARAMETER AND VARIARLE NAMES

REM L8 GIVEN IN REFORT ON OFERATING PROGRAM.

DM MISC4 )y MESC2G ) e MBS LE )y FHC 00 ) o XLBU LO Do FISC L1y 15
HOsUR 8000

FORE B4:01 FOSE 5,040 WOME ¢ REM  SET INITIAL TOF/BOTTOM MARGINS

PRINT  TABC B3 UFDATE ALLOCATION FACTORS" ¢ FRINT

FOR § = 1 TO 4

FRINT  TAEC 4)iMLI$CE)E FRINT § NE
[

ST
FRINT  TABC @)3"USE RETURN TO SEL

0 ADVANCEY $FT = 1
TAE 1 4 FT % 2t HTAR 4

i

LET A%t IF A% RTe THEN  FRINT a$s GOTO 150

ST o= FT o L0 IF FT = 4 THEN FT o=

GATO 110

REM  VARIAKLE “FT DETERMINES WHAT SUBFROGRAM

REM WILL BE OPERATED,  WHERE SUBPROGKAN 586 FRINTING
REMm  THEN FUTHER CHOLCE OF

REM  FRINT PARAMETERS OR FRINT UARLABLES,

FeE FT o~ 1 PARAMETERS, 2 VARIABLESy ¥ FRINTING: & STOR

REM  FTY - 1 FARAMETERSy ~ I VARIAHBLES

REM - 3 FRINTINGs OR - 4 STOF QR RETURN TO MANFOWER .
HOME ¢ IF FT = 4 GOTO 300

IF FT = 3 THEN GUBUR 40008 GOTO a0

TSIV | H U'}(" e o

REM - START EITHER PARAMETERS OFR VARKIARLES INPUT ROUTINES

HTAL Lo HOME § INVERSE § UN ST GUTG 1902200

FRINT "FARAMETERS" § SFCC 2408 F o OF 5% GOTO 210
FRINT "VARTARLESY § 8RCC 22snp n

MORMAL ¢ ONERR GOTO 280

REM  OFEN EITHER FILE, PARAMETERS GR VARTABLES,
FRINT OO 0PEN "§FSCFTY PRINT O$YREAD “5F46CFT)
IMEUT X

REM  READ LN DATA FROM ELTHER FILE, PARAMETERS OR VARIABLES,

FORE S14501 UN FT GOBUR 000, 6500

REM  GOTO LITHER FARAMETER OR VaREAKLES HURROUT INE,
FORE Z14y08 ON FT GOBUR 20003000

LF s =0 o0y GOTO &0

ECT" S PRINT  TAR 8)5"QR
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FACTOR INPUT (Continued)

Plva Mt ML R FEOR 1Y prRENY GECWRTVL e v

wd Sk Wi LHHHEL‘I= Qi T on wlt g
2 e T PERARETIERS OF vanIaBLoy Flhuk.
NEE LU I ¥ 1 I O S P N HeQD e HF 0
290 BLTD ¢
SRS A DETERAINE TF R aCTOR INFUTY Cakleh 8y mMAaMfrOWuER"
IEE 0 OREwm T GG THEN RUn “Mant B T

] L i CE00)Y 0 THEN  PRINT DERUN MeanPOwes

-,
e

oA
P

Sl
1::- w l"'l

:-4{' tL
s ra T
‘-A

:‘-
g

O¥ ok BEAD DATA FROM REYRBOARD oW oK
AL OME CHARADTER HT SOVIME FROM REYROARD.

At OEE oAt o= [T GOT0 1080

g e BRY GOYS 1080

T o@dFsell o= IL - 1y IF Lo wm
G1e

<

o
20

I ARE S N 1 SO

1
’
g

$ P Rt m2 pe R Lo Pt
<

A
~\

¢ THEN T = O

b ons B
A
.
£
hrs

E4
BB fa Boo
£

SR

woFEE THoN L = 08 + 1§ FRONT XeddLloso 070 1010
I AEl Cas) < 446 R AR (A% ) » BY FG1Q L0
FRIMT Ags C0L = 310 4+ LixLsliyr = a4 GOV ol
P sy FOROT =L 10 Ll

'.."
SRV
o £y

L

i o~
=
o

Bl KLl NMEXT ¥ RETURN

g

B2 Rl bee Re be Do S NS B R

LE8]
A
428 wOoWoW ki LT T O T E NI WY R B RN oo
G e i READ FLRST BEYLTR ¥
10 3L = L GEY ady LF A% ow 5T LRk R R EE Y O R LUTD
P REEY

e OTHER S MRINT afl GuBde S0y OTS Lakd

Al U ﬂ wé T oK Cfde ) &ow LUYE L4100
i G ,‘Kw b IR B <% O S P HES CRR AT

0o Viam P$a£) wo S

A ETTENE  G P B

AER LT g

4 F N

LABG A o LIEy s L IF S e PR T HEN M

e NP s s Mt G A R TRHEN s s 201 e e D TR s e “
PRI ES Ead THEN X v 4

Lon R SR

HERY :

LA WEE 3 ok & MULLP NOITES % koW

FOE MM LR NOTE PREINTED 8T WOTT OF VR aUIER s

WAL LAY LnewiRGE T WTaess o
n P

& Pl ok bkt e NODRNeI
Favy o MvmB LY PO ey dWe Rz Tun
[RLEE iwin
RVES RN R S GORPEGT Dm0 % &
AL R R S O G Num PERaTe s g LORREGT ERLETING BNES,
i LA .




R s

e -

s

6v

2007
2004
2010
2030
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
Ty
'l )ﬂ
Ml/u
21890
2150
2200
2210
2220
2330
2240
A2E0
G
2270
2280
D270
2300
2310
BLE20
A-.\--"-i‘\-)
2340
GARE0
S380
2370
2FB0
2EG0
2400

2407
2408

FACTOR INPUT (Continued)

R BES FIVE SCREENS WITH FARAMETER NAMES. .
REM  USER ENETERS DATA OR CHANGES FAGES. '
WX o= U alial = D1AY = 1? TFOWX O THERN V? = !
On WX L GOTO 20502170, 21700 2390524100203 '
VX = 0

fREM FAGE 1 -~ GENERAL POARAMETERS

UTAR 15 INVERSE ¢ HTABR 15) PRINT BL$IBL$T NORMaL + Call. -~ 958
INVERSE 3 UT&V 12 HTAR L8IZE = 0

FRINT "bLhFhﬁL”$$ 4TﬁB A4 PRINT "4M

NORMAL § FPORE 3452

HOME ¢ HTAR 13 FOH I= 1 TO 20

FRINT M2S(I)5d HTAR 2461 PRINT P&OIDT NEXT

GOBUR 1700397 = |

VTak VT 4+ 2312 = VUTE HTAR 241 GOBUER 1400

ON aXx GOTO 214020902010, 2%90
UT = U7 4 Ld TF VT 2 = 20 GOTO Z120

o1 2010

FREM  FAGES 2 AND 3, FAGE 2 - ACCIDENTSy 3 - CRIMINAL COMPLAINTS
UTAR 13 INVERSE ¢ HTAR 18 FRINT BLEFELY

UTAR 18 HTAR 193 ON VX GOTO 21902200

PRIMT "ACCIDENTS"§ GUTO 22190

PHINT PERIMINAL COMPLNTY 3 Y
HTAE Q. FRINT WX 4+ 18 NORMAL

HOME § Opc ¥ o= 21 TO 23

FPRINT MhJ(T)?i MT&E 243 FPRINT FGCD & (WX = 1) % 808 NEXT VT = 1

DTAR VT 4 237 = VT 4+ 20 4+ (VX = 1) % S5 HTAR 247 GOnU 1400

ON AX GOTO 22805,22205,2010. 2590
BT o VT 4 L IF WT o wm G GOTO 2240

GOTO 2010
FVF FEaGE 4 -~ SHIFT STARTING/ZENDING TIMES )
L8 HTAR 155 INVERSE ¢ PRINT BLEFELEY NORMAL T GAwl. - %38
“fud L5 HTAR 1S INVERSE ¢ PIRINT "aRIeT JT”“(/LNU Yy
HTAR B4 FRINT 471 NORMAL

HOGME ¢ WTAR 18 FOR T = L TO 3

FRINT "FOR SHIFT "HL5% STARTY§E HMTAR 261 FRINT FEOEY 4+ 0 0% )

FRIMT  TABC LEDFUENLTG L MTAR 26¢ FRINT FEC30 + I ¥ &

MEXT VT = |

VTR UT 4 202 = YT ¢ 300 HTAR 248 GOBUR 1400

ON AX GOTO 2380,2320,20102550
UTow T R L T T o = & GATD 23460

LUIU 2010

FAGE H - GHIFT COVERAGE FACTORS. 0 =~ &0 COVERAGEy 1 - ONE OFFY

Mt IGETTIONy 2 ~ TWO OFFICERS/FOBITION

REM DETERMINE WrETHER INFORMATION ENETERED,
REM  LINE SRIPFED, PAGE SRIFPED,OR

i‘wz

v
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QDQW

LA ut.‘

NIy

ARV

;le

gl

S '\'J \.'

\ ; NI
AN

L0200

whm
VT
TG
Fygimed
VT
S

ok oW
JLoom
PRINT

UTAR
FOE

MY &g

R vm
LT
Rim

l l| ,-s,\
l'n;.. l“\
EM
B
IRRNTUER
IF 0
PIGME
fhi o
ff L

o T
!
Fin
B
gtAk]
IEM
[ T

R
HE
e

FOR N
s

T+

AT
UM X
A

FACTOR INPUT (Continued)

LEOHTAR 18 THVERSEL b PRINT “"Ill FTOGOVERSGE
FdEOPRONT "EYIAW
RNER RS S N 3 - A% NORMAL
Ly kML 310 = 0
S L O S N R Vit (Pl 3 GOTO 2496
REGHTE (v Yo BTRS U dea 0t PRINT E45 opL0 S
o L) % B FOR J o= L T0 R
LEFTS CFEC3a 4+ J1 4

GaTeE 10 BE aVED st KETURN TO MEnNu,
1y
i

2y HTAR 42
a3
L '

..J

LT
404 T = 312 % &8 GOLKUR 1400

HOT0 ubdosﬂqﬂnvumaoyduw

BTe GUTOH 2%ad

e b o ot NEXT I RFRINT ftAw = U

+ LV OXF WT o om Ual CRSCR)) GRID S500
uNMiNG ROUTENEG AFTER GHANGTING FawaMB Tips
2007 TF  LEFTS (Y1) = "0 THEN WX =

o

* ok % ENOING ROUTINE, &TU [XTR - N S A
ENDING ROUTING I8 GALLED BY PRESHING 080 .
CAN RETNIVIATE CORRECTIONS OR
STORE DaTa N LBLSKR.

§OURINT L ORNPUT "R mORE CORRECT &N HE SO TAT O

EFTd OY%sd ) = "y THEN Yo = “L”?
COPRINT OV RRINT UARE uaTa TO RE

Swut TELETLES Sl Gere

Taba 32 "JUET ENTRERED wh KEYROSNO® ¢ Frlod b

™

Eow X CUORRECT VarIabLks % % %

EMTER NEW VARTABLLESD OR CORMECT EXi8TInG omnilb.
Uﬁﬁﬁ THREE DETS OF SQUREENS .,

FLIRET ShOWsS MUMEER GF COUNTIES aND LIsSinliTs.
“ﬂvﬁi PUME 3 MTak L8 = 0

DEGHING B AF HORGEGENE MW CORIMTY A 0TS Tt
CHOSE REFERENGE YARLES,

Trrdl Rl B0 GHWS warialnns TOR Badh
T LT L,

BNTER NUMBER UF COUNTIES AND DISTRICTS

LT

D Tyd )il O NEXT T PRINT

fadid

Gl e

2010

A

GUTU wad

Y AR L

aibei el i




e e
B LT

19

F030
3040
3050

H0460
3070
080
3090
F100
110
J120
S130
3140
FLEO
140

EL7Q
H180
3190
S200
3210
-

oy 4,

[ ol W
5250

4240
3270
5280
3290
3300
5310
E320
3330
5340

3400
3410
5420
3430
5440
5450
3460

3470

FACTOR INPUT (Continued)

FRINT "NUMBER UF COUNTIES"§3 MTAR 263 FRINT P46 2)
FRINT "NUMBER OF DISTRICTS"5: HTAK 263 FRINT FHCEILUT =

BOSUR 1700

UTAR VT 4+ 012 = UTS MTAR 261 GOSUR 1400

ON AX GOTO 3080s3010: 3050y 3660
VT = UT 4 L8 IF WT = = 3 GOTO 3080 i
IF Ay < 0 GOTY 3010 ]
FRINT & UTAR L

INVERSE § HTAR 1% l
FRINT "AIMING SUFFORT "3 GPC( &)8"p 993

NORMAL ¢ CALL - 958¢ FRINT ¢ INVERSE

FRINT "DISTRICT"§ SRCC 15)5"FERBONSY 1 NORMAL

HOME § HTAR 18 FOR T = 1 T0O VAL (FECE)) + 1
A% = RIGHTS (" " b BTRE CLyy4)t IF I & VAL (FH(3)) THEN ¥% = "CE

NTR AL

FRINT Z#5¢ MTAR 283 FRINT F$C10 + 1)1 MEXT vl = |

UTAE UT ¢ 232 = UT 4+ 103 HTAR 24! GOBUE 1400

ON AX GOTO 320053150, 3210 3640
VT = W b 0 IF VT 2 s VAL CPSCE)) 4+ ) GOTO 3180

IF AV = 0 GOTO 3100

REM  SHOWS COUNTY NUMBERS FOR EACH OF THE UISTRICTS.

HOME ¢ UTAR 1% INVERSE $77 = 0

MTAR LESES(H0) = "0V IFX = UAL (P4H(3))

FRINT "DIST./ONTY XREF u

FOR L o= 1 TO PX i
INVERSE § UTAE 14 MTAR 323 FRINT "FU"5L5" OF "5PFXSY NOKMAL

CALL = 9581 FRINT | VTAR 2! INVERSE

MTAR &§ PRINT "DISTRICT "$51% NORMAL
FY = WAL (RS04 4+ TI0SFE = VAL (RFS(H0 4 1))

VTAR 38 FRINT "COUNTIES IN DISTRICT S HTAR 24t
Eowm BE - PYLOIF OZ £ 0 THEN 7 = 0O

FRINT 23 IF 2 = O GUTO 3390

VTAE 4§ HTAR 4t FOR J = & 10 P2 - Py

FRINT  LEFTS (FSCE0 4 BY 4 J) 4 o MeadEE L s 4w INT (0 S 4 THEN
FRINT ¢ WTAR 4

NEXT )t FRINT

UTOE 3¢ MTAB 2412 = 50 + 1! GOSUR 1400

ON AX GOTO 3410, 3330347093460
FZom VAL CPSCZY) ¢ FYSERCZ) = STRS (FZITAW = 1

VTAE 4 4HT = 41 FOR J = ) TO PP - Py

MTAE MTSZ = 80 4+ BY 4+ J¢ GOBUE 1400

ON AX GOTO 3450y 3350y 2470y 3HA0
MT w MY b 48 IF 0 2 4 = INT €0 / 4) THEN  SRINT tHT = 4

NEXT Jial = 0 FRINT § GOTO 3490

IF AV = 0 THEN GOTO 3490
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FACTOR INPUT (Continued)

N

Vb CRg0E )

ull"l'-“

vOINVE

HiN“ I mlaAas 12 FOR g )
FRINT mEd0J05d HMTAR 3948 T
SEEPG O OUTEHE T o4 H:: = UT T HTAR
OO0 Un AX GUTO B850 357034620 A0
SELU VT BT o4y IF uT DR
200 IF oAV 0 GUTD 2640
RS O N AR S O GDTO saeD
Ead i L
KT 3v1e)
G DN T & A
YA

4000
U

SRR (E

.

KU fes
YL

G lu

RASE R

A060 U
a\,(’f i
4(“”
4090
4la
AL
g4

Lo ¥
G

"1 :I s

e ) (3
vy Yy

BRI

Fod o PRINT
400 {

PRLNl FLLE GF
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v
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FELE TG e
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5 anFeey

€9

S2FQ
4280
4220
4300
4310
4320
4 XE0
4340
4 RE0
4360
4370
4380
4390
4400
4410
430
4&00
4608
4606
44610
44620
SN
4440
4650
AEHEH0
467

4480
46550
4700
4710
A A 20
4730
4740
4750
47 EQ
AT T
4780
4790
4800
4810
482G
4830

OO0

FACTOR INPUT (Continued)

FRINT  TaBC 438 "ACOUTHENTS" § FPRINT ¢ GOTO 4390
RINT  TaRC 45" CRIMINAGL COMPLATNTS" § RRINT
QRCT = 20 TD 28

FRINT M2BCL50 HTAR 243
FEINT ¢ FRINT & NEXT WX
FRINT  TARC 405 8HIFT START/ZEND" S FRINT

FOR L o= 1 TO 3

FRINT "FOR SHIFT "§I8" START"§: HTAR 241 PRINT Pe(@
FRINT  TaBC LX05"END"FT HTAR 261 FRINT PSC30 + 1 %
FRINT ¢ FRINT

FRINT  TARC 4)5"SHIFT COVERAGE™ Y FRINT

PRINT "DISTRICT 1 2 A

FOR L = 1 70O VAL (F$(3X))
2 o= RIGHTS o ok BTRE (T)ed) 400 "EOFRINT
J1o= L - 1) % 3¢ FOR J = 1 TO 3

FRINT  SPCC 32§P8036 + J1 4 Jod s NEXT J¢ PRINT
NEXT 1§ RETURN

REM

REM % % X PFRINT VARIABLE FILE % X% X%

REM  FRINT FILE OF VaRIABLES,

FRINT ¢ PRINT  TaR( 8)5"DATA FROM VARIABRLE FILE": B
FRIENT "NUMBER OF COUNTIES"S: MTAR 2861 PRINT F4H2)
FRINT "NUMBER OF DISTRICTS"§E HTAR 267 FRINT F$C )
FRINT ¢ PRINT  TaARC 8)i"AUMIN. SUPFORTY

PRINT "DISTRICT"S SBPCC 185" FERSONGY

FOR T = 1 T0 Ual (PF#$C3E)) + 1
¢ o= RIGHTS (M ook BTRE (IDyddy IF L 0 WAl (PR
NTRALY

FRINT Z4§50 HTAR 261 PR
FRINT 1 PRINT  TARC @25 DESTRICT/CUUNTY XRERF,®
FRINT "HISTR."§ SPCC 45" COUNTIES" §PY =

FOR L = 1 70 VaL (P43

Z¢ = RIGHTYE (¢ ook BTRS (L0300 HTAR 20 PRINT &%
F2 = Vel (Pe0E0 4+ T8 FOR o= 1 TO PE - Y

a4 o= RIGHTS ¢ o FRCEO b PY b J)ed D PRINT Zd
IF 0 72 8 = INT {J / 8) THEN PFRINT ¢ HTak ¥

MEXT Jb IF (0 - 1) /7 8 = = INT (0G0 -~ 1) /7 #) THEN
FY = REEONEXT L8 PRINT O PRINT

FERINT  TaRC @)5"COUNTY DATA®

FOR L = 1 7T0 YAl (P$C2))

FRINT ¢ FRINT  TARC 835 "COUNTY "51¢ FRINT

FOR W = 1 TE LS

FRINT M360J)50 MTAR 267 PRINT FLECLyd )8 NEXT el
Pl T URN

P M

FERINT P4CT 4+ WX % S0 NEXT

INT PRO10 4+ B0 nNEXT
5

(3'1

L N S
228 NEXT

B
o it ¥

RINT

322 THEN &4 =

§oaPee 29

FRINT

"OE
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FACTOR INPUT (Continued)

LUl LEM o ow ¥ AT G & ow o .
FORE 3420 RUML
VAR g
YD ChanGh BaTay TYR

" g

TEUREDR MOVES"S FRINT
R ML RGN RLRY
SRR N

ETURM ALVANGEDS LUREL

. Wi ATRAANDE ONE PAGE® D PRINT UE 0 RALS Op PaBEY T RN
TESE O BTORL TNPLTY D PRINT
SOFC [ TARD 45V eRESE anNy KEY TO CONTINUE"S
HSOB0 0 GET B3 OFRINT BOD HTaR LI RETURN
SOO0 REMNM
OO LM Ok Ok READ PARAMETERE X x %
&UDG  REM READ TO AND WRITE FROM FLLE SPARAMETERG .
&O10 FOR 70 36
a2 kUl P05 NEXY
a0A0 PO s L T Ak, CPROEYY A
Qa0 Iwfud o Pe{l 4 B&E T mERT
SOSC FREINT DRTULOSE " EFE T YT RETURN
a0l REM
a20%  REM oW WRITE PARAMIETERS ¥ % ¥
osL0 FRINT ML
GRe0 FOR D o= L TO a4+ WAL tPRIEYY % &
‘ FECINT PR L) NEXRT
o = Proime DR oL O0nE M EEE P T RETURN
= R0 REM
aHus REM & % ok READ  VARIAL AaTs % % %
A0 REM REAL TO ANk WRITE From FLLE S yeRlealdls
GELD O INPAUTY PRO20E INPLUT M3
SRR - - PO N A N ¥ S P TR N S LA 90 T B S A
SR LNPUET MROL Y NMEX ™
SHAN DR L s L TO Ve (PR E )
SoBO NP PEOEG v b XY
Godiy Fa Lom L g AL s PR )
SEFD LHFUTY PRCEe 4 Lot nRXT .
sl TR s L T WAl e )
aotee FUR S = T 1S
e nU0 IRPLT Led LeJd )T MEXT e
; GELD PRINT DeYCLuSE " e el
; Hod) RE VRN
4 X060 REM
GAWE R R oW BROVE LVeledalb NAaTs % ow oW
: CrLL FRAMT Aty R eT ko 23 PFRIND el
i GAan D w1l TG Val. s RRCAYY o+
i SAA0 FRINT RO T MEXT
AN 2 PP I I N W1 S N A I BN ¥ Y N o A
v SAEE FRALMT O PROHd LY NEXT
, . . . . ]
4
1.4
s . l . .
. . v '
‘ * )
[y — Ve *

2.




TN

v

§§

G780
MY
&H780
&HFP0
SE00
HRLD
U0
000
800%
004
8007
8010
G090
8030
G040
G040
GoF0
2000
P00
4010
SO0

5030

7040

FOEG

FGEO

Y70

$080

FACTOR INPUT (Continued)

FORCT = 1 TO VAL (F$c2))

FRINT F4(80 + I0¢ NEXT

FOR L = 1 TO VAL (F$C2))

FOR I = 1 TO 1%

FRINT FL$CIsJdE NEXT Jel

FRINT D$"CLOSE "3R4 FT)

RETURN

M

REM % %X % READ 0ATA STATEMENTS X ok ¥

REM  READ IN DATA STATEMENTS WHMICH CONTAIN

RiEM TITLES AND MHEADINGS USED ON SOREENS ,

FOR I = 1 T0D 4

REALD MLSCI ) NEXT

FOR L o= 1 70 2%

READ M2$CT ) NEXT

FOR T o= 1 TO 1%

REAT MISC L) NEXT

RETURN

REM

REM % % % DATA STATEMENTS % % %

DT 1y PARAGHMETER FILE,Z, VARIARLE FILEy3. #RINT DATAs4, STOR

TaTH TOTAL TO BE ALLOCATED: NUMRER COUNTIES » NUMBER DISTRICTSyMANHOU
RS FER YEAR ENFORCEMENT TIME s mINIMUM RURAL TSF» MAXTMUM RURAL ISP RURA
LOFERS, PER OFFICER

e ye AOALDT BHIFT L% ADT SHIFT 2,3 ALT SHIFT Sy MAX . KESFONSE - 1,
MAX. RESPONSE -~ 2,MAX, RESFONSE -~ 3

BATA  PATROL MILES 4-LANE: FATROL MILES  2-LONEFATROL MILES OTHER
2 PATROL INTERBTATE % FATROL OTHER ROADS X FATROL RURAL

BeTa FERCENT HANDLEDTIME TO HANTHLE » % QUEUEL = Le% GUELED - 2% W
e - 3

LaTa  aCCIDENTE — BMIFT LyAaCCTHENTS ~ SHIFT 2, ACCIDENTS - SHIFT A¢CR
IMENAL COMFLAINTE ~ $2CRIMINAL COMPLATNTS — 2rORIMTNAL COMPMLAINTE ~ &

DaTa MILES =~ 4 LANEyMILES - 2 LANEYMILES - OTHERy VOLUME =~ 4 LANEyY
ULUME = 2 LANEyVOLUME - OTHER
nAaTa RURAL FOPULATION AREA LOCAL LAW ENF.,
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AC(z, j)

APPENDIX D

VARIABLE NAME CROSS REFERENCE

Total number of accidents (z = 0) or criminal complaints (z = 1) for shift j.

AC%(z, j, )* - Number of accidents (z = 0), or criminal complaints (z = 1) for shift j and

county i, and for i + 110, for each district i.

CS(z, j, k) - Positions assigned for shift j (where j = 0 is total for all shifts), district k, and

DF(k)

z representing:
0 - Accidents: U4-lane patrol (the first is calls for service routine; the
second is policing and patrolling routine.)
Criminal complaints: Other highway patrol
Minimize response time: Rural patrol
Calls for Service
Policing and Patrolling

1
2
3
4

Equivalent free time for patrol, district k.

DN%(k, i) - County numbers, i, cross referenced for each of k districts. DN%(0, 0) is

number of districts.

FF(z, j, 1) - Congestion factor for shift j, county iz (z = 0) 4-lane highways, or (z = 1) 2-

L¥%(i)*

M(z, i)*

NC%
ND%

0% (k)

B(j, 1)
P(j, 2)

P(z, 3)

P(z, 4)

 Preceding page blank

1

lane highways.
Local law enforcement persons for county i.

Miles of highway or vehicle miles for county i, where z represents:

4-lane roads: I - miles, 4 - volume
2-lane primary roads: 2 - miles, 5 - volume
2-lane rural roads: 3 - miles, 6 - volume

Number of counties.
Number of districts.

Number of administrative officers in district k; central office administrative
staff is 0% (ND% + ).

Percent of ADT for shift j.
Maximum response time for shift j.

Patrol miles per position assigned (z = 1) 4-lane roads, (z = 2) 2-lane primary
roads, (z = 3) two-lane rural roads.

Percent of patrolling assigned: (z = 1) 4-lane roads, (z = 2) all 2-lane roads,
(z = 3) rural law enforcement support.
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P(j, 5)
P(j, 6)
P(j, 7)
P(j, 8)

PH(z)

PN((M)
Qli)* .
R(i)*

RM%
RX%

RX

SC%(j, k)
SR(z, i)
TA

TE
TT

e hdl

APPENDIX D (continued)

VARIABLE NAME CROSS REFERENCE (continued)

- Percent of accidents queued during shift j.

- Percent of criminal complaints queued during shift j.
- Starting time of shift j (24-hour clock).

- Ending time of shift j (24-hour clock).

- Percent handled and time to handle, where z represents:

accidents: | - percent, 2- time criminal complaints: | - percent,
2 - time

Parameter names for all m parameters.

- Area of county i.

Rural population in 1000's for county i.

Minimum number of state police positions for support of rural law
enforcement for any shift.

Maximum number of state police positions for suport of rural law enforcement
for any shift.

Rural population per police patrol per shift.

Shift coverage factor, for shift j and district k. The value is either a 0, 1, or
2.

Temporary values for policing and patrolling for each county i, converted to

variable name CS(z, j, k) for: (z = 0) 4-lane roads, (z = 1) other roads, and (z =
2) rural patrol.

Man-hours per position per year.

Time in hours per stop for traffic enforcement or motorist assist.
Total manpower to be allocated.

Reduction in speed resulting from congestion.

Number of stops expected per shift based on traffic volume.

Temporary values for calls for service where responses are compared to
positions required for minimum response.

*Note: AC%(l, j, 110 + k), L%(110 + k), M(1, 110 + k), Q110 + k), and R(110 +
k) are summations for districts k.
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APPENDIX E
RECORD LAYOUT FOR DATA FILES

PARAMETERS

File design is same list of Parameter Names shown in Table I, page 3. Record 1 is a

dummy record. The files start with record 2,

VARIABLES
Record* Item
2 Number of counties (n)
3 Number of districts (z)
btoy + 2

administrative support for central office

Number of administrative staff for each of the z districts plus

Starting at record 5 + Z, one record for each district number of counties, then cross

referenced county numbers, There are n + 2z records.

Following the cross/reference table are the county variable data,
records per county. These data start at record 5 + n + 3z,

Field
1. Accidents, shift |
2. Accidents, shift ?
3. Accidents, shift 3
4. Criminal complaints, shift |
5. Criminal complaints, shift 2
6. Criminal complaints, shift 3
7. Miles of road, 4-lane
8. Miles of road, 2-lane
2. Miles of road, other rural
10.  Volume in 1000's of vehicle miles, 4-lane
11. Volume in 1000's of vehicle miles, 2-lane
12, Volume in 1000's of vehicle miles, other rural

13. Rural population in 1000's
Area in square miles
Local law enforcement officials

PRSI,
S
P
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