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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 Sweatl,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 aUocations 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. 

1 
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OPERA nON OF THE MODEL 

Entry of Parameters and Variables 

The user must enter the values of the parameters and variables to be used in 

the model. Parameters generally are those values that affect the overall operation 

of the model. There are 39 parameters that must be entered. These are shown in 

Table 1. All, except the shift coverage factors, apply to the state as a whole. The 

shift coverage is considered one parameter even though there are three values for 

each district representing each of the three shifts. A more comprehensive 

description of each parameter is found elsewhere.4-

Variables represent those data that are used as a base for computations. 

Except for the administrative support (overhead), and the district/county cross 

reference table which is shown for each district, the variables apply to each of the 

counties. Even if the value is zero, th~~re must be data for each variable for the 

number of counties specified in the parameters. A list of the variables for the 

model is given in Table 2. Like the parameters, a more detailed description is 

. 1 h .5 gIVen e sew ere. 

Both the variables and parameters can be entered or changed either by typing 

RUN FACTOR INPUT (enter new information without running the model) or RUN 

MANPOWER (enter or change the data and then run the allocation program), The 

program FACTOR INPUT allows the user to enter or change any piece of 

information in either the parameter or variable file. To do so, the user selects one 

of four operations from the menu (as shown in Figure 1). 
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TABLE 1 

PARAMETERS USED IN THE PROGRAM 

Item Parameter Names 

1. Total officers to be allocated 
2. Number of counties in state 
3. Number of districts in state 
It. Manhours per year per officer 
5. Enforcement time - time per stop (hours) 
6. Minimum number of state police patrols per shift _ rural 
7. Maximum number of state police patrols per shift _ rural 
8. Rural persons per police patrol 
9. Percent of Average Daily Traffic (ADT) during shift 1 
10. Percent of ADT during shift 2 
11. Percent of ADT during shift 3 
12. Maximum response time in minutes for shift 1 
13. Maximum response time in minutes for shift 2 
lit. Maximum response time in minutes for shift 3 
15. Patrol miles per position, four-lane roads 
16. Patrol miles per position, two-lane, high-volume roads 
17. Patrol miles per position, other rural roads 
18. Percent of patrolling assigned to four-lane highways 
19. Percent of patrolling assigned to other highways 
20. Percent of patrolling assigned to rural policing 
21. Accidents - Percent handled 
22. Accidents - Time, in hours, to handle 
23. Accidents - Percent queued during shift 1 
21t. Accidents - Percent queued during shift 2 
25. Accidents - Percent queued during shift 3 
26. Criminal complaints - Percent handled 
27. Criminal complaints - Time, .in hours, to handle 
28. Criminal complaints - Percent queued during shift 1 
29. Criminal complaints - Percent queued during shift 2 
30. Criminal complaints - Percent queued during shift 3 
31. Starting time shift 1 
32. Starting time shift 2 
33. Starting time shift 3 
34. Ending time shift 1 
35. Ending time shift 2 
36. Ending time shift 3 
37. Shift coverage factor, for each district (k), shift 1 
38. Shift coverage factor, for each district (k), shift 2 
39. Shift coverage factor, for each district (k), shift 3 

3 

~--- ~- ---_._"-

Variable 
Name 

Used by 
Program 

TT 
NC% 
ND% 
TA 
TE 
RM% 
RX% 
RX 
PO, n 
P(2, 1) 
P(3, 1) 
P(t, 2) 
P(2, 2) 
P(3, 2) 
PO, 3) 
P(2, 3) 
PO, 3) 
P(l, 4) 
P(2, 4) 
P(.'3, 4) 
PH(I) 
PH(2) 
pel, 5) 
P(2, 5) 
P(3, 5) 
PH(3) 
PH(4) 
P(I, 6) 
P(2, 6) 
P(3, 6) 
PO, 7) 
P(2, 7) 
P(3, 7) 
P(I, 8) 
P(2, 8) 
P(3, 8) 
SC%(I, k) 
SC%(2, k) 
SC%(3, k) 

-----.... - .. ".~ 
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TABLE 2 

V ARIABLES USED FOR THE MODEL 

Item 
Variable Name For Model (Entered) 

1-
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
to. 
11. 
12. 
13. 
1 ~. 
15. 
16. 
17. 
18. 

1. 
2. 
3. 
~. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 

Administrative support for district k 
Administrative support for central office 
Accidents per county i, for shift 1 
Accidents per county i, for shift 2 
Accidents per county i, for shift 3 
Criminal complaints per county i, for shift 1 
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 j, 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 j, district k - policing and patrolling* 
Number of stops expected per shift based on traffic volume 
Reduction in speed resulting from congestion 
Equivalent free time for patrol, not involved in calls for service, 
for district k 

Variable 
Name 

Used by 
Program 

O%(k) 
O%(ND%+l) 
AC%(O, I, i) 
AC%(O, 2~ i) 
AC%(Q, 3, i) 
AC%(l, 1, i) 
AC%(I, 2, i) 
AC%(I, 3, i) 
M(l, n 
M(2, i) 
M(3, i) 
M(~, i} 
M(5, n 
M(6, i) 
R(i) 
Q(i) 
L%(i) 
DN% O,k) 

Name -
FF(O, j, i) 
FF(l, j, i) 
CS(O, j, k) 
CS(l, j, k) 
CS(2, j, k) 
CS(3, j, k) 
CS(O, j, k) 
CSCl, j, k) 
CS(2, j, Id 
CSC3, j, k) 
Y 
u 

DF(k) 

*Note: The use of the variable name is repeated in order to conserve memory. 
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FIGURE 1 

MENU FROM FACTOR INPUT 

UPDAfE ALLOCATION FACTORS 

1, PARAMETER FILE 

L. VARIABLE FILE 

:5, PF:INT D~~TA 

USE RETURN TO SELECT 
OR SPACE BAR 10 ADVANCE 

Selection at STOP, done by moving the cursor to number "~" using any key, 

then pressing RETURN, ceases operation of FACTOR INPUT. Had this been the 

only program chosen, 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 1 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 \~ntry. After the last line, page 2 

(screen 2 in Figure 2) appears automatically. At any time, the user can skip 

5 
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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?" A.n 

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 

st0.res the data answering the same questions that were disclJssed 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 15 variables, as there are counties (Figure 4). 

6 

I 

FIGURE 2 

SCREENS FOR UPDATING PARAMETERS 

UPDATE ALLOCATION FACTORS 

1.:'\1 I"' ",', '1 .. - T I-I" I"' I' E' \:y " f'1I",H d I::. I ::": " L., 

2. VARIABLE FILE 

USE R~rURN fO SELECT 
OR SPACE BAR fa ~DVANCC 

SCREEN 1 

GEl'lfRHL 
TOTAL TO BE ALLOCATED 350 
NUMBER COU~TIES 12 
NUMBER DiSTRICTS 4 
MANHDURS PER YEAR 1760 
ENfORCEMENT TiME .25 
MINIMUM RURAL ISP 0 
MAxIMUM RURAL ISP 1 

RURAL PERS. PER OFFICEfi 0 
~ ADT SNIFT 1 15 
X ADT SHIFT 2 45 
X ADT SHIFT 3 40 
MAX. RESPONSE - 1 40 
MAX. RESPONSE - 2 20 
MAX. RESPGNSE - 3 20 
PATRO~ MILES 4-LANE 0 
PATROL MILES 2-LANE 0 
PATROL MILES OlHER 6000 
Z PATROL INT~RSTATE 00 
% PATROL OTH~R ROADS 35 
X PATROL ~URAL 5 

? FGr, HEL.P 
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PARAMETERS (Continued) 

SCREEN 2 

ffF:Ct:k :- 1·"'~~lDL.Er! 10Q 
":"ld£ 18 11(n\;DU: :;. (I 
' .. 

I1UEliELI 1 :~() !. 

I. llUtuED ") .. 10 
~' l. QU::U;::D :~ ;.\) 

SCREEN 3 

CI~:IrliN,!,L t:jl\.lPLi~~ 1 
Pf.f::CtN r :'1/"0'1 [I U;: 1.1 200 
T It1l ''i ::, 

:·t:~:NnL~ ," IV 
"-:'. UU::u'::D .[ 2C· 

,1/ 
I. GUi~U:::D ") 

"- 10 
" C~UEL:'::D - .j " ,. ;. ... ,~' 

SCREEN 4 

SrlI;: T STA,~; , lr:Nl) , 
I: J:~~ t.:~ u r 1::-"'-

... ,11.1.1 1. srART ,,) '"{,n 
J,..."j./v 

E!'~D (li;:; i 
f ·i~. 

'oJ-, ~ .... H , . : " S T ~:~~ T (:700 ... ..: 

tl"'iD 14·::;J-1 
.=O,~i ::: ~i .d- ; 3 STMH 1~0:j 

i::r·J :,: ::~35? 

SCREEN 5 

Sr1F1' CG/~:;-:rlCE 
DISlr,~ Ie r 1 .. ~ :3 

; ; I 1 ;, J. ~ 

,,,;! 
" 1 ,. . J, -, 
0 1 , ., 

.L 

4, {) ,l i 
.L 

ARE l~rA 10 BE SrJ~lD? 
WARNING: A 'Ne' DELf7iS ALL DATA 
JuST ENTERED UN KEYBOARD 

? r~O 

8 

1 
'-' 

,} 

~ 

I 
\! I 

n 
Ii 
1 : I; 

, 
f. 

. 1 
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, FIGURE 3 

SUMMARY OF COMMANDS 

CURSOF: MOVES 

TO CHANGE DATA~ TYPE NEW NUMBERS 

RET~RN ADVANCES CURSOR 

P ADVANCE ONE PAGE 
B BACK ONE PAGE 

ESC STOPS II'4PUT 

ARE MORE CORRECTIONS TO BE MADE? NO 

ARE LArA TO BE STORED? 
W~RNINGI A INO I DELETES ALL DATA 
JUST ENTERED ON KEYBOARD 

rYES 

Printing Parameters and Va~iables 

-------

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 

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

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

9 
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FIGURE 4 

SCREENS FOR UPDATING VARIABLES 

UPDATE ALLOCATION FACTORS 

1, PARAMETER FILE 

o VARIABLE FILE 

3. PRINT DfHA 

4, STOP 

USE RETURN TO SELECT 
OR SPACE BAR TO ADVANCE 

SCREEN 1 

1 ... 'A;:;:IABLES 

NUMBER OF COUNTIES 12 
NUMBER OF DISTRICTS 4 

If FOF: HELP 

[IISH:ICf 
1 
2 
3 
4, 

CENTRAL 

SCREEN 2 

MIMIN. SUPPORT 
PERSONS 

18 

10 

22 
10 
8 
30 

P 1 

P 2 

~ i 
b • 

I l/, 

, i 

~ 
B t 
i I 
l ! 

I I; 
t I 
I !. I , 
I I) 

I
i " 
, I, 

I I, 
H . 

I 
I 
I 
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1
'1. 
1 
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1 
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VARIABLES (Continued) 

SCREEN SET 3 

I:ISn~Icr 1 
COUNTIES IN DISTRICT 2 

1 2 

DISTF:ICT ::.: 
COUNTIES IN DISTRICT 1 

3 

DISTRICT 3 
COUNTIES IN DISTRICT 

.q. 5 6 "7 
8 

SCREEN SET 4 

COUNTY MT(~ 
COUNTi' 1 

ACCIDENTS - SHIFT 1 
ACCIDENTS - SHIFT 2 
ACCIDENTS - SHIFT 3 
CRIMINAL COMPLAINTS - 1 
CRIMINAL COMPLAINTS - 2 
CRIMINAL COMPLAINTS - 3 
MIl.ES - 4 LANE 
MILES .- :2 LANE 
MILES .- OTHER 
VOdJME - 4· LANE 
VOLL:ME - 2 LANE 
t.;OLUt1E -. OTHEF: 
RUf~~~L F'OPULA nON 
AREA 
Loerk LAi<} Ei'iI;·. 

201 
600 
438 
190 
338 
230 
2i8 
400 
20~; 

560 
2200 

1. '"Y , ..... 
.l../ +0 

62-4-
12 

P1 Of 4-

F'2 DF 4-

F'3 CF4 

P1 Of 12 

COuNTl 2 
ACC;DENTS - SHIFT 1 
ACCIDENTS - SHIFT 2 
ACCIDENTS - SHIFT 3 
CRIMINAL COMPLAINTS - 1 
CRIMINAL COMPLAINTS - ~ 
CRIMINAL COMPLAINTS - 3 
MILES .- .,. LANE 

F':~ OF 12 

MILES -- 2 LM~£ 
MILES - OTHEF: 
i,,\OLUM£ - 4· LANE 
~'OLlJrIE - 2 LANE 
t,JOLUrtE - OTHEI~ 
RURAL POPULATION 
AREA 
LOCr.rL LAW ENF. 

11 

"1·70 
1250 
1195 
340 
028 
416 
64-
JI<~O 

260 
1030 
3400 
460 
'1~ , 
",J.o 

624-
26 



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

PARAMETERS and VARIABLES. 
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FIGURE 5 

OUTPUT FROM MODEL 

******************************* 
* * * MANPOWER ALLOCATION MUD~L * * CALLS FOR SERVICE * 
* * ******************************* 

MANPOWER TO BE ALLOCATED 380 
ALLOCATED TO CALLS 113.2 

TDll·)1... 
ltI~)T. NIl I:;: 

:I. ·4·:1. ~:5·.j· 

2 7:~B() 
:!) :I. ::~ () *3 

,'1· B?6 
,(,D'f :I.::~61B 

T()T(~1L 

DIST. NBI:< 
:L 2:1..4·2 
:::: ~5?O:J. 
3 ~:) j, <? 

.<j. :1.2:3?· 
TDT 7~7'jS)Sl 

ACCIDENTS 
............ -...... " ............. .. 

U5T 
NBF: PD~1 
671 2 t () 

:1.020 .to) ,/, 
.~ + ~.' 

:,:.~6l 0.0 
lB6 0.0 

2130 4·.0 

EHIFT 
2ND 

N})F~ PO!;) 
:1.850 !·S.O 
2Si !:"jO \~\ ,0 
Jj·D,'l· ~::j v () 

:33:1. -+ .0 
~56:1. 5 20.0 

CRIMINAL CDMPLAINTS 
-------------------

S,lHIFT 
:1. ST ::'~ND 

Nrm PD!:) NBI:< PO!:) 
~7.;30 2. () ';)66 ::L 0 
fl86 2.0 :I.?30 ·ft· • () 

97 0.0 2:1 ::.~ o. () 
:~~-47 1.0 .<j·7·4· :1. .0 

1760 :,.0 3.<j·O::'! t3.0 

MINIMUM RESPONSE 
.... -...................................... __ ........... .. 

POSITIONS PEl:".: SHIFT 
SHIFT 

I:tI~)T • :I.ST 2ND 31:m 
:1. .4· 1. • 6 :1. + 6 t'~ ')2 1..0 :1..0 
.:. 

~5 :I. • 1. .<j •• ~5 '(i· + ~?~ 
4 .8 :50 :1. 3.:1. 

13 

3310 

NBt:;: 
C)·q·,1l 

:lOD~:i 

190 
~:.i1.6 

:;:; F~:O 
r:'os 
~.i + () 

·4·.0 
~;~:l. ,0 

F' Ci ~:) 
::;.0 
",. '1 
",'J .'v 
OtO 
:;~ + 0 
~:$ + 0 
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I FIGURE 5 (continued) 

TOTAL MANPOWER ALLOCATED 
------------------------

PDSITIONS PEF~ SHIFT 
It I ST • 

1 
:1. ~)T 
.~ .• 0 

SHIFT 
2ND 31:m 
8.0 8.0 '1 .... 4.0 

:1 . .:J. 
10.0 10.0 

,- "V 
I;:' "') ;:J + l..') .:.:J •• ,'_ 

1.6 5.0 6.0 TO"'" j, () t ~;I :~D • ::~ ~~~1 t 2 

TOTI~LS 

ACCIDENTS 13618 
CRIMINAL RESPONSE 7599 
ALLOCATED TO CALLS :1.13.2 

** CFS PARAMETERS ** 
{~ICCIDENTS 

PEF~CENT HANDL.ED 
'rUlE TO HANDL.E 
% mJEUED .... 1ST 
% (WEUED .... 2ND 
;{, (WEUED .... ~HW 

:1.00% 

J~' "/ 
.... ) III 

CRIMINAL COMPLAINTS 
PE~(CENT HANDLED 
TINE TO Hr:)NDL.I:: 
:>.: OUEUED .... :1. ST 

2 I .. ms. 

;:: G1UEUED - 2ND 
20% 

% (WEUED .- 3fUl :1.0% 

RESPONSI::: T H1E 

rem 
FOF: 
FOI::: 

MAX. RESPUNSE - 1ST 
MAX. RESPONSE - 2ND 
MAX. RESPONSE - 3RD 

SHIFT ST(")F<T AND END 

SHIFT 1 STAI:~T 2300 
SHIFT ~:.~ START 0700 
SHIFT :3 STA~~:T 1:::;00 

-fj·o 
20 
20 

i'lINS. 
i'II NS. 
i"IINS. 

END 
END 
END 

0.1)59 
1·<l·~:;9 

2359 

14 

TDTf~,L 

DFF I CEF~fl 
:33 • ~2 
39.D 
:L S>, 2 
20.9 

l13+::~ 

EGlUII .. I. 
Pf:'1 TF:OL ~:l 

... ) ,.~ ..... 
~ • ..:... + ,\.:) 
,.)() "? 
.\',. v + J 

1 C' ,) :1. 
:1.7.0 
'7 t.l. 1 

~ 

I 
II 
t 

I 
t 

ft 

II 
[:., ... :. 
., 

r 
/' 

! 
I 
I 

; 
1 
,) 
l 
'I 

I 
I 
I 
j 

j 
II 
i 
f 
I 
L 

FIGURE 5 (continued) 

******************************* 
* MANPOWER AL.LOCATION MODEL * * POLICING AND PATROLLING * 
* * ******************************* 

AVAILABLE TO BE ALLOCATED 178.9 

1)IST 
:l 

4-
TOT 

[II ~;)T 
1 
2 
3 

,<i· 

TOT 

DIBT 
:1. 
2 
3 
4· 

TOT 

FOUR-LANE HIGHWAYS 
------------------

TDT(~,L 

i"III...ES 
102.0 
:l.BOtO 
204· ~ 0 
:I.:~~3.0 
609.0 

PDBITIDNS F'EF~ !:)HIFT 
1ST ~.~NI) 3FUI TOT 
'i· •. ~. .cj .• Cl . q .• c> :1. 3. t . 
8. \6 9.8 9.6 2fl.O 
0.0 '7 (" 

It\) 7.El 1::5. c) 
0.0 -4 •• tl 4·.8 S". b 

:1.3.0 ~!? • () 26+B 66.8 

OTHEI:~ HIGHWAYS 
................................................ "_ .... 

TOTAL MILES F'OGITJ:DN~;) F'EF~ 
2·"·l..ANE ()THI::F~ :I.!3T 2ND 3F~1) 

B30.0 ·46~:.i, 0 '0) I::' "'\' , ... 
"'1 •• "" ... ~ \J ,,~ . ;.) ,,~ . ,,~ 

2 ·<i· () • () :LOO.o :I. . () :I.. Ei :J •. , 
.• I 

2:1,.4.0.0 2020.0 0.0 6.9 ' t c) HJ 
:1. :~(t(). 0 :l ~n~) • () 0.0 ·<1· , ~) ·4· • .tj. 
4·600.0 ~5920+() 3. !5 :1. 6. B :l.6tO 

RURAL L.AW ENFORCEMENT 
---------------------

LOCAL PD!:.llTIONS F:'EF~ SHIFT 
POLICE :lSI 2ND 3rm TOT 

:38 o.() 0.0 0.0 0.0 
7·4· 0.0 0.0 0.0 0.0 J') , 0.0 L~:!j :1..5 ~5. 0 .... c) 
"';'1'1 0.0 .0 .El 1..6 ~" •• I 

j J C .. 0.0 ~~ • ~3 :~. 3 "I· .l) . \~)~) 

15 

tlHIFT 
TO'! 
9.2> 
'i· • ~:.'j 

:1. ~5 + ~:l 

9.0 ". , . 
~.'\.) v ,:"J 



FIGURE 5 (continued) 

MANPOWER ALLOCATED 
------------------

POSITIONS PER SHIFT 
DIST 1ST 2ND 3RD TOT 

1 

4· 

6.9 Bd 7.9 :;!:~ • 9 9.6 11. .6 1:l .3 ::)2 + !:i 0.0 16>.2 1"" I") 32.1 •• J • ? 
0.0 :1.0.2 10.0 ~!O t 2 :i.6 • ~~ .q. 6 .:J. ·4·5.1 107.7 

TOT 

MILES OF PATROL PER POSITIClN 
4-LANE - 17.3 
2-LANE - 306.2 
OT l-fEF;: 6000 

RURAL POP./POLICE OFFICER 6265 

TOTAL ALLOCATED TO PATROL 
:l7~3. 7 

TOT I~·)L 
C.lFFICEF<fJ 

38. () 
53.9 
5:~. 3 
33i>5 

17B.7 

** POLICING/PATROLLING PARAMETERS ** 
ENFOf:;:CE~'jENT TIME 
MINIMUM RURAL ISP 
MAXIMUM RURAL lSP 
RURAL PERS. PER OFFICER 

15 MINS. 
o 
:1. 

PERCENT SPLIT OF ADT 
% ADT SHIFT 1 15% 
% ADT SHIFT 2 45% 
% ADT SHIFT 3 401. 

ALLOCATION OF PATROL 
X PATROL INTERSTATE 60% 
% PATROL OTHER ROADS ~5X 
% PATROL RURAL 51. 

PATROLLING MILES 
PATF<ClL MILES 
F'{~TI1:0L. f1H.ES 
PATFWL MIL.ES 

4--L.{')NE 
2·-L.ANE 
OTHt:F< 

17 MIL.I:::S 
306 i'1I LES 
6000 i'1ILES 

BHIFT COVf:J~AGE 

IHSTIUCT 
1 

-,! 
... J 

SHI F~T 
:I. 2 3 
Y '( Y 
'( '( Y 

'( Y 
Y Y 

16 

V' 

r 
I 
i 
l 

t 

I 

1 
l 

I 
j 
I . 
I , 
,1 
1 
~ 
) 

1, 
\ 

11 
I 
I 

FIGURE 5 (continued) 

******************************* 
* * * MANPOWER ALLOCATION MODEL * SUMMARY OF ALLOCATION 

>:< 

* 
",. 
'1' 

* ******************************* 

CI~LU) POL.ICE 
14DMIN. FOF< ,i). 

DIi:)T. !~l UPP 0 I:;:T SEI:;:VICE PATF<Of... 1 Hl 33.2 38.0 ,-, 
2~~ :39. B 53.9 0-

3 10 19.2 53.3 
·4· (j 

:~!O t ';> 33 • ~=i '.1 
BTF ~5 0 
TOT ms H~5. 2 :1.7B.7 

** ALL PARAMETERS USED ** 
TOTAL TO BE ALL.OCATED 
NUi"lI:lI:J:: COUNT:r ES 
NUMBER DISTRICTS 
MANHOURS PER YEAR 
ENFORCEMENT TIME 
MINIMUM RURAL ISP 
MAXIMUM RURAL lSP 
RURAL PERS. PER OFFICER 
I. r:)DT ~3HIFT :l. 
i.: I'~IDT i3H I FT 2 
~:: (~1:IT SH I FT ::::; 
MAX. RESPONSE - 1ST 
MAX. RESPONSE - 2ND 
MAX. RESPONSE - 3RD 
PATROL MILES 4-LANE 
PATROL MILES 2-LANE 
PATROL MILES OTHER 
I. PATROL INTERSTATE 
I. PATROL OTHER ROADS 
~(. PATF<OL 1:;:l.JF::('~L 

380 
:I. ':) . .. 
.q. 
1760 
:t5 t'IINB. 
o 
1 

1 !5;~: 
~.!:; ~~; 

·<j·0 ~~ 

"I· () i"1I N S, • 
20 MINB. 
20 i'1INS. 
:1.7 MIL.ES 
30e:. i'i I L[~) 
CiOOO ~HLE!3 
60/,: 
35% 
5~~ 

17 

TClT 1~1l.. 
(:')I...L.OCr~l·r I ON 

B9.2 
:I. j, !:.:i +.7 

8") I::' 
4. .... J 

\'J2 + 4 

37'i' .7' 



FIGURE 5 (continued) 

(.~CCIDENTS 

PERCENT Hf!INDLED 
TIME TO HANDLE 
~:: GILIELIED ..• :l ST 
~:; (WEllED ... 2ND 
~~: QlIELIED .... :~I:':1) 

:lOOk 
3 HRS. 

!5% 

CRIMINAL COMPLAINTS 

PERCENT H(iNDLED 
TIME TO Ht~NI)LE 
~~: (WELlED _. :l. ST 
~~ DUEllED ..• 2ND 
~~ DUELlED ..• 31:;:D 

200% 
2 HF~S. 
2()~~ 

:I. O~~ 
1 (),,: 

SHIFT START AND END 

FOt";; SHIFT :I. 
FDF~ SHIFT 2 
FOF: SHIFT ::s 

S1"r.')II:;:T 
~3T(.~r<T 
STr.')IF:T 

SHIFT C()VE:I:~r~GE 

SHIFT 
DISTI:::ICT :1. 2 

l y Y 
" Y Y ..:. 

.. " ,:;. y 
·4· y 

:3 
Y 
Y 
y 
Y 

2300 
0700 
l500 

END 
END 
END 

18 

O~)~:j9 

:/.·459 
23!5<? 

I 

I 
I~ 

~ 
11 · 

I! 'I , 
! 

I, ~ 

1
1; 

d 
;' ! 

,

11;1 . 
,J 
,I 

{ 
i 

11 
j 
J 

I 
! 

! 

II 

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 

1. Richard A. Raub and George L. Sweat, Method for Allocating State Police 
Officers in Illinois, Illinois Department of Law Enforcement, Springfield, 
Illinois, 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, Mod~! to Allocate State Police Manpower to Districts: 
Revised Version, Illinois Department of Law Enforcement, Springfield, 
Illinois, February 1984. 

4. ~,1984 . 

5. Ibid. 

19 
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APPENDIX A 

PROGRAM LISTING: 

MANPOWER 

21 

J 
! 
t 
I 

I .. 
-'~1 

" I t 
r 
r 
I , 
1 

" 
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.. 

\ 
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-a. -CD 
n 
CD =-_0 
= Uc::t 

-= I» 

~ .'. 

=-D,;'" = ~ 

N 
w 

\ 

i' .~ 

MANPOWER 

~j 

10 
REM MANPOWER ALLOCATION MODEL 
D$:::: CHRS (13) + CHRS (4) 

:L~i F~E~j I/lyl(:~I:;:IABLES" It; NAi'1E OF ly'AFnr4BLES FILJ:: 
:l6 
20 

I:~EM I'P(~I:;:r4METERS" IS Nr4ME OF~ P(')F~f41'1ET1:(S F:li...E~ 
F2$ =:; "V(.~I~:IABLES" tFU; :::: "PAF;:(~METEF(SI/ 

:'50 UL1; ::; II _ ........ __ ..... _-" ~ BB1; :::: " II 

35 
36 
·~·O 
~'50 

60 
70 
80 
85 
90 
100 
110 

114· 
115 
116 
1.17 
:1.20 
130 
HO 
14·5 
1.50 
160 

:L6~:; 

170 
1. J'!'5 
HiO 
18·<\· 
l8~.i 

186 
:L87 
190 
2',)0 
2:L0 
220 
~3() 

24·() 

REM VARIABLE NAMES USED IN PROGRAM 
REM ARE DESCRIBED IN THE OPERATING INSTRUCTIONS 
DIM F:'( 3y8 )yPH( 4· ),8C;':( 3,30 hDN/~( 15,30 )Y(~IC( 1 y3 )dIP( 3 hDF( 30) 
DIM O%C :i)0 ), AC~~( 1 ~ 3, l.·<j.O h CH 14·0) y 1...%( :1.40) d(F'C 1·4·0) y i'1( ~;, :I..q.() ) 
It I M F F ( 1 , 3 , U. 0 ), C S ( ·4· , :3 , :W )y X C ( ·4· , ~1 ) d:l I~: ( 2 ~ :l1 () ) 
DIM PN$(25)yPS(lOO) 
ItEF FN RN(X):::: INT C10 * X + .5) / 10 
REM READ PARAMETER NAMES FROM DATA STATEMENTS (LINES 8000t) 
FOI:;: 1 ::: 1 ";-0 25 

READ PN$(I): NEXT 
HOME t :::'IUNT TAB( 1~3); "i'1ANPmJEF( (~LLOCt-IT'ION" t F:'I:~nfr : IF PEEI-( (800) > 
o GOTO :I.:iO 
REM I PEEI-(' CHECI\S IF PF~OGF~M1 "1:·(.~C·l 01::: INPUT" H(~,~3 Br::EN F~UN 

REM IF NOTy USER MAY CHANEG PARAMETERS OR VARIABLES 
I:;:Er'l '1 HEN "FACTm< Ii"lPUT II I:;:UN~l AUTOMA r I C(~I...I...Y 
I:::E ~j AFT Er~ y II MA i'l POl.J I:~ I:~" F~\..IN S FlU T Oi'l('·~ T I C(}, L. L. Y 
GOSUB 8000: PRINT 
INPUT "(iF~E T HEr.:: !::: CI"I(~INGES1' ", "(':1; 
IF l..I:::FT1i (YS,1) ::: "Y" THEN F:'OI\E 800y:I.: PRHrT DPFWN F(~CTOI\ INPUT" 
1~:E:r1 ru::(~:Ct DATA FrWM FILES II VAfn: ABL.ES" AND 1\ F'(~d:~t-IMETEI:;:S" 
GOSUB 5()OO: GOSUB 5500: GOSUB S800 

Z% = :I.:SF = 2920 / TA:TP :::: CTT - 0;':(0» / SF: REM AVAILABI...E POSITIONS 

REM RUN CALLS FOR SERVICE SUBROUTINE 
GOSUB 3000: GOSUB 5900 
REM OPENS PRINT -- IDS PAPER TIGER 
PF~ I NT D'¥" pr~:II: 1" t p~-;: I NT CHI:~~li': ('1 ), "80t~ II 
REM PRINT RESUL1'S FROM CALLS FOR SERVICE COMPUTA1IONS 
REM VAL.UE OF 'K' DETERMINES DATA TO BE PRINTED 
REM PRINTS - ACCIDENTSy CRIMINAL COMPLAINTS, R~SPONSE TIME 
REM SHOWING NUMBER OF PERSONS NEEDED 10 SATISFY EACH 
FOF~ 1'\ :~: 0 TO 3 
ON K t :I. GOSUB 3300y3380,3430,344() 
FOR 1:1. = :I. TO ND% + 1 

I ~:: J::I.: X :I. ':Ii::;: IU G \ .. 1 T ':Ii (" II -I' ~:n F< ~I; (I)Y ~iI ) 
IF J.:I. :;:: NI:t~~ + :I. THEN I m: OtX:I.,:I. ;~; "TOT": IF 1\ :::: 2 GOTCJ ·+:1.0 
r·'I:~:I. NT X:L ':Ii ;" "; 

o 

o 
\ 
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MANPOWER (continued) 

2S0 IF K > 1 lHEN ZF = 10: GOTO 290 
260 ZF = 7: IF 1=0 THEN X = AC(K,O): GOSUB 1510: ~OTO 280 
270 X = AC%(KyO,I + 110): GOSUB 1510 

290 FOR J = 1 TO 3 
300 IF K > 1 GOTO 350 
310 IF I < > 0 THEN COSUS 1605 
320 ZF = 7: IF I = 0 THEN X = ACCK,J): COSUS 1510t GOTO 340 
330 X = AC%CK,J,I + 110): GOSUS 1510 
340 PRINT X1,;:ZF = 6 
350 X = CS(K~J,I): GOSUB 1520 
360 PRINT X1S;: IF J < 3 OR K < 3 GOTO 400 
370 X = FN RNCCS(K,OyI) * SF): GOSUB 1520 
380 1:'F~IN'1' II II tX:I.·!H: IF I :> 0 THEN DFC I) :::: (CSC :';,0,1) * T(.~I ._. LIFC I» / Tr.dIl 

I~-( () :::: DFC 0) + DFe I ) 
390 X = FN RNCDFCI) * SF): GOSUB 1520: PRINT X1S; 
400 NEXT J: PRINT 
410 NEXT 11: PRINT: NEXT K 
415 REM PRINT SUMMARY OF CALLS FOR SERVICE COMPUTATIONS 
420 PF<INT F'I~{INT "TOTI~L.~311 

4· 3 0 P F([ NT II A C C I Ii E N T!3 II v: 1,,1 T r.'il:{ 24· t I:' FU N T F~ I G H T ~l; (1:1 :tI'~i + ;TH< ~i (A C ( 0 yO:> ) , ? 

.'l- .<1- 0 F' f( I N 'j " C F~ I MIN r.1 L f~ E !:) F' (} N SE" 1) t H T I~I B ;.! ·<1·: I::' f< I N T f:; I C; H "r ~I; (.i-3 £l ~i + ti T f'~ ~Ii (t, C 
(:I"O»,?,) 

4·50 t='FnNT II ALLOCATED TO CI~I...LS"?:X :"~ FN nNe C!:;( 3,0,0) * ~:)F );ZF ::: 7 
460 GOSUB 1520: HTAB 24: pnINT Xl$:Z% = 2 
464 REM PRINT LIST OF PARAMETER VALUES USED FOR CALLS FOR SERVICE 
465 REM THEN, COMPUTE POLICING AND PATROLLING ALLOCATIONS 
466 REM SlARTING AT PATROLLING SUBROUTINE, LINE 4000 
410 GOSUB 3600: GOSUB 2700: GOSUB 4000 
474 REM PRINTING ROUTINE FOR POLICING AND PAT~OLLING COMPGTAIIONS 
475 REM VALUE OF 'K'f DETERMINES SUBGROUP 10 BE PRINTED 
476 REM FOUR-LANE PATROL, 1WO-LANE PATROLp AND RURAL POLICING 
480 FOR K = 0 TO 4 
4~0 ON K + 1 GOSUB 600C,6090,6120,275016150 
~oo IF K = ~ GO TO 650 
510 FOR 11 = 1 TO ND% + 1 
!:i2·;) I :=: Il: ~:f J:J. :"~ ND:~ +:l 'THEN 1 :=: O:X:I.~li .•. ""('or"t GiOTO ::; •. <\.0 
!5:'0 )<Ui:::: 1:0: GH'I' 'I; (II II + E fI·(·:/; (I) y:~) 
!5,q·0 F'1::~IN'r Xl~H" "vt IF' I" :"~ Jj. GOTO ~:)ElO 

5~0 ZF = 9:X = riCK,I + 110): IF K = 2 lHEN X = LX~I t 110)! GOSUB 1510: GDI8 
570 

~)60 GCl~:;UEI 1 ~:,:i2() 

570 PRINT X1S;: IF K - 1 THEN X - M(2,r t 110)1 GOSUB 1520: FRINT X1Sf 
580 fOR J - 1 TO 4 

• • .. 

o 

\ 



~ 

I 
.' 

] ,. 

"'"-"""' 

N 
U1 

\ ~ , 

590 
600 
610 
6~!O 

630 
6·4-() 

650 
655 
t.)60 
670 

680 

690 

/00 

710 

714-
715 
7j.6 
7:1.7 
720 
730 
74-0 
n:)o 

760 

770 
7BO 
790 
BOO 
810 
Bl:i 
820 
1330 
835 
(34-0 
El~;O 

860 

, . 
MANPOWER (continued) 

KK = J: IF J = 4 THEN KK = 0 

GO SUB :1.520: PRINT X:l.S;: IF K < 4 GOTO 640 
IF K = 4 AND J < 4 GOTO 640 

ZF = :l.O:X = FN RN(X * SF): GOSUB :1.520: PRINT XlS; 
NEXT J: PRINT r NEXT Il: PRINT 
NEXT 1\ 
REM PRINT SUMMARY OF POLICING AND PATROLLING ALLOCATIONS 
pro: I NT : PFn NT II NILES OF PAH::DL PEF< 1~'OS1T ION II 

PI::: I NT TABC 6)yll,j'-'LANE ... II~ SPCC 3)v l:nGI'fl":!; (BIHi + sn~':li ( FN 1~:N(F'(:l.y:·3 
»),:'.» 
f'F~INT TABC 6);"2'-L(~NE .... "; ~~lPC': 3), I~IGHT~; (Ill)',li + ETF~~I; FN I:;:N(P(2v3 
»)y~:;) 

PI::: HIT T (~B( 6) v " OTI-! E.r~ ._11, ~:)p C( 3) t IU GI .. rr·'li .: :£(0':1; + ~:) TF<~I; ( FN I~:N( F'~ ~~ v 3 
»)~~j) 

F'F\l NT "RUF~AL PDF' + /POL I Ct~ OFF I CEF::" v! HT AB 29 t F'F;: I NT F~ H~I'H'~i (BB~; + ~)TF~',li 
( 1: NT (r~x» y ,'.) ) 

PIUNT : PlUtH "TOTAL ALLOCATED TO PATfWI. .. " ~ t HTAB 2<?: PIUNT lUGHHi (B 
B'$ + ~n R ~~ ( F N F< N ( C S ( 4· , () , 0) :r: SF» y 6 ) 
REM PRINT LIST OF PARAMTER VALUES USED FOR POLICING AND PAT~OLLING 
REM THEN, PRINT SUMMARY STATISTICS FOR THF<EE PARTS OF ALLOCA1IUNS 
REM ADMINISTRATIVE SUPPORTv CALLS FOR SERVICE, AND 
REM POLICING AND PATROLLING ALLOCATIONS 
GOSUB 6500: GOSUB 7000 
FOR 1:1. = :I. TO ND% + :I. 

XlS = STRS (Il):r = 11: IF I < = ND% GOTD 760 
I :::: 0:)< Ui = "T 0 Til! I~' Fn NT II S T F II Y ~)p C ': 6 H F::J: G H 'H (" ,,·t S T 1:( -:Ii (C:t::t. ( J:J. ) ) 

,3 ) 
F'IU NT rn: GHT':j; 0:" 
, 3 )t 

I~:::: O:ZF :::: :1.:1. 
FDI:~ ,J ::: :.3 TO 4· 

X = FN RNCCSeJ,O,I) * SF): GOSUB 1520: PRINT X1S; 
K = K + X: NEXT J 
X = 0%( I) + K: GOSUB :1.520 

REM PRINT LIST OF ALL PARAMETER VALUES USED IN THIS ALLOCATION 
F'IUNT X1St NEXT 11: GOSU:£< ?~:.iOO 
PRINT t PRINT : PRINf : PRINT 
REM PREPARE COMPUTER FOR ANOTHER RUN 
PI:~INT D1i"PI\:U:()": POI,,!::: l:)OOy() 
HOME : INPUT "r~INOTHI:::I:;; I:;;UN OF .\ HE PFo:ClGF~Arj1' II V '(':1; 
IF LE:FT':li (YQi,:I.) :::: "Y II GOTO j.:1. 0 

87() STm:' 
:1.000 I:~EM 

1005 REM * * * FIND CORRECT DISTRICT * * * 

o 

\ 



fi 
If '. 

, 
I 
I. 

1· 

N 
0'1 

\ 

1006 
tOO? 
1010 
:1.020 
10:':;0 
:I. 04·0 
1200 
J.20~:5 

:1.206 
1210 
12~~O 
1230 
:l24·() 
14·00 
:I. 4·0 ~'.:i 

14·() .!) 
14·:\. 0 

:1.·<\·20 
:1.4·;'50 

1·Q·.q·O 
1500 
:1.505 
:1.506 
:I. ~:.i:l. 0 
1 t52() 

:I.~.:i3 0 
1600 
:l.bO::;'; 
1606 
:1.6:1.0 

:1.620 
1700 
1705 
:l 70 ,-S 
:l.70l 
:1.70(-3 
17:l.0 
1720 
17 :50 
HiOO 
:l.80~5 

MANPOWER (continued) 

REM COMPARES COUNTY NUMBER TO DISTRICT/COUNTY 
REM CROSS REFERENC~ TABLE AND ASSIGNS DISTRICl NUMBER 
FOR K = :I. TO ND% 
FOR Kl = :I. TO DN%(OvK) 
IF DN%CK:l.vK) = I THEN RETURN 
NEXT K:l.vKI RETURN 

REM * * * POISSON DISTRIBUTION * * * 
REM POISSON DISTRIBUTION SUBROUTINE 

SX = 0: FOR N = 0 TO 20 
XF = XF * Nt IF )(F -::: .' 0 THEN >:F :::: :1. 

SX = SX + EXP ( - MM) * MM tN/ XF: IF SX) - X THEN RE1URN 
NEXT t I:;;ETUI:;;N 
F~EM 

REM * * * SHORf ROUTINES ~OR COMPUTATIONS * * * 
REM COMPUTES 4-LANE AND 2-LANE CONGESTION FACTORS 

X = M(4,I) * P(J,:I.) I 100:FFCL,JvI) - X I 8000! IF X ~ 10300 THEN FF( 
L,,},I) :'" 3.88 + (X .... 103(0) / :1.~~OO 

I:;:ETUF~N 

X = M(5,I) * P(J,l) I 100:FF(L.J,I) - X I 2000: IF X > 3400 lHEN FF(L 
,J,I) = 5.:1.5 + (X - 3400) / 70 
f~I~:TUF~N 
I:;; l:::i'1 
REM * * * FORMATTING OUTPuT * * * 
REM USED TO FORMAT OUTPUT, lHERE IS NO 'PRINl USING' STATEMENT 

X:I.$ = RIGHTS (BBS + STRS (X),ZF): RETURN 
Xl'¥:::: r::lGHT~li (BB'~i + STF~'~l (X)~ZF)~ If i"1I D',li (X.l.ili,ZF .... :1.,:1.) <. :;:. '1+" THe.N 
X 1 ~Ii:::: IU G H T jli (Rf! jli + Sln;:~;·; X ) ? Z F .... 2) + ". 0 " 

I~: I::TUF! I'l 
F~ I::: i"l 
REM * * * ACCIDENl/CRIMINAL COMPLAINT lIME * * w 
R~M HOURS REQuIRCED TO hANDLE ACCIDENTS AND CRIMINAL lUMPLAINTS 

It F': I) I;:: D ,::' ( I) + (:1. .... r' ( .J ,I', .\.. ~) I :I. () 0) * e H (1\ )(( 2 + :I.) .l :I. O~) )\\ Ph (1'< * 
2 + 2) * AC%CK,J,I + 1:1.0) 

F::E'Y ur;:1'l 
1:;;1:::1'\ 
REM * * * STOPS PER SHIFl 
REM COMPU1ES EXPECTED NUMBER OF STOPS MADE BY OFFICER 
REM FOR MOTORIST SERVICES AND T~AFFIC ENFORCEMENT 
REM BASED ON TRAFFIC VOLUME 

Y = 6 * MC3,I) * PCJ,l) / 100 * UC%(JvK) I 2920: Goro 1730 
Y :=: I:' ( .J ~ :I.) / :1. 0 () * ~3 C ~{, ( ,.) , 1\) ){( (i:l ~ 'I * tvj': ,). y J) + :l. Gi * 1"1 ( ~::.! V J: » l ::~! ')) ~~ 0 
lJ :::: ~:iO / (~jO •.• FF( 1... v ,J, I ) ) t 1:~fTl..!F~i'~ 

F~Er\ 

REM * * * CUMMULAfE MIL~Sy ACCID£NTS, ETC. * * * .. 



i 
r 

1B06 
:1.807 
1810 

1820 

1830 

184·0 
1B50 
1860 
1.870 
18BO 

1890 
2000 
200::i 
2006 
2007 
201O 
2020 
20:iO 
204·0 
2050 
2060 
2070 
2080 
2090 
2100 

21:1.0 
212() 
2~jOO 

2505 
25(6) 
2507 
250[;) 
251.0 

f 2~j::'~O 
7' 

2 ~:j ~'3 () 
2~j·4·0 
2550 
~~:)6) 0 
2~)70 

25BO 

-,,,,." , ~ 

, . 

MANPOWER (continued) 

REM CUMMULATES ACCIDENTS, MCRIMINAL COMPLAINTS. AREA, AND 
REM HIGHWAY MILEAGES IN ORDER TO PRINT DISTRICT TOTALS 

I·a == I', + U.()tAC/~(0~IJyl~1);::: (.IC~{,(O,,.JYI\:l) + (~IC/.:(0,.J':():r~C~f;<:I.,·.J.I,\1) ;:: (~C:. 
( j. , .J , 1'\ j,) + AC~( 1 , .j' , I ) 
AC/.'.(O,O,I\l) == AC;;(O.O,K:I.) + i:~C~{,(O,.J,I):AC(O.O) 00. (.~C(O,(» + f::-:C~::(O,.JI'I) 
:AC(O.J) = AC(O,J) + AC%(O.,.J.I) 
AC%(:l,O,I·::1.) = AC;;(j"O,I\1.) + (')C~~(l,.J,I):(~C(:I.,O) ... f:,:)C(:L!/I'j) + AC;~(:I.,.J,l) 
i A C ( 1. , .J) ;:: ?l C ( 1 , .j') + A C % ( 1. , .J , I ) 
IF J < > 1. GOTO 1.B90 
FOr, l.. ;:: 0 TO 2 

M(l..dCl):::: i'1(L,I\l.) + i'1(Ld):M(Ldl0) == M(Ldl0) + MelvI); NEXT 
G( 1'\1) :=: Q( l'\:l) + G( I )~F,F'( 1\1.) ::: F<P( 1'\:1.) + I,P( I )a.:,~( I\j,) =:: L~~;( 1'\1) + LX,( I:> 
CH 1. 1. 0) :::: CH :1.1. 0) + r~ ( I ) t I, F' ( U. 0) :::: I~: I::' ( :ll 0) + Fd:' ( I ) t I.. j; ( :1. :I. 0) :::: LX ( 11 (» + 
L%( I ) 
f~ETUI,N 

F,EM 

REM * * * CUMMUI..ATE TOTALS * * * 
REM CUMMULATES TOTAL ALLOCATIONS OF POSITIONS BOTH 
REM CALLS FOR SERVICE AND POLICING AND PATRULLING 
FOR K = 0 TO 4: IF K = 3 AND IX = 2 GOTO 2070 
IF K = 4 AND IX = :I. GOTO 2070 
FOR I == 1 TO NDXt FOR J = :I. TO 3 

X ~.:: FN F~N( CS( 1\ y.J 1 I ) ); C~3( I'\ •• J ~ I) = x 
C~)(~:YIJvO):::: CS(I\,.J,O) + X:CS(I\,OvI) .... CS(I\vOvI) + X 
CSC K, ° v 0) :::: esc 1\, () v 0) + X: NE:)<T IJ,:r 

NEXT K: I~:I:::TURN 

FOR K = ° TO 4: IF K = 3 GOTO 2:1.20 
FOR 1 = 1. TO NDZ: FOR J = 1 TO 3 

X:::: FN I\N(CS(I\v.J,J:»:e~:)(I\"JvO):::: CS(I~:,,],O) + x~e~)(l\rOvI)·- ;::8(I'\vO"I) 
+ X 

CSCKrOyO) == CSCK,O,O) + XI NEXT J,I 
t-!E)<T I~: t m:::TUI~N 
I\E~l 

REM * * * CONVERT TO ACTUAL PATROLLING POSITIONS * * * 
REM CONVERTS EQUIVALENT PATROLLING POSITIONS WHICH 
REM INCLUDE FREE TIME FROM CALLS FOR SERVICE 
REM TO ACTUAL PO~ICING AND PATROLING POSITIONS 

FD = TD / (DF(O) + CS(4,O,O» 
FOR K - 1 TO ND% 

U : FD * (DFCK) + CS(4,O,K» / CS(4,0,K) 
FO~ L = ° TO 4: IF L == 3 GOTO 2580 
FOF, .J ::~ :l TO 3 

C8CL,J,K) = FN RN(CSCLvJ,K) * U) 
CSCL,JvO) = 0: NEXT JICSCL,O,I'\) = 0:C8(I..,O,O) - 0 

NEXT LvK: RETURN 

o 

o 
\ 



i 

1 , 
! 
I 

N 
00 

\ 

2700 
2?O:.i 
2706 
2710 
2720 
2?~;;;O 

27.<\·0 
2?~:;O 

2900 
290;':,; 
2906 
2910 
2S)::~O 

2~;)30 

29·4· () 
':0000 
300:i 
30()6 
:300? 
3010 
30;';~0 

302j() 
30·lj·0 
3';)4·~) 

30:':.iO 
30c}() 
3070 

:'5080 
2,)08·q· 
:~ () 8::i 
:30B~) 

:5090 

~~, :I. () () 
31:1. ;) 
::i l ;.~O 
:5130 
3~)OO 

:!o30~7j 

3 ,3 0 toS 
:5,3:l() 
:~3~~() 

.3~:30 
2i :5.c\·0 

MANPOWER (continued) 

I:~ 1::: i'1 

REM * * * INTITIALIZE * * * 
REM INITIALIZE VARIOUS ARRAYS USED IN PROGRAM 
FOR I = 0 TO 41 FOR J = 0 TO 3: IF I = .3 GOTO 2740 

XC( IyJ) = 0: FOR K = 0 TO 30 
CSClvJvK) = 0: NEXT 

NEXT oj y I 
I:~ETLJF~N 

F~Eio'l 

REM * * * OUTLINE ROUTINE * * * 
REM PRINTS ASTERISK OUTLINES AROUND lITLES 
PF([NT T(~l:l( 11 H 
1:'OI:~ 1:1. ::~ :I. TO 31: PfUNT "*" y I NEXT 
F'F~INT t F~ETUI~N 
PIUN"( T(-l,B( ll)v "*" r ~3PC( 29)y "*11 t r(E'i'UF~N 
I~:E t1 

REM * * * CALLS FOR SERVICE ROUTINE * * * 
REM SUBROUTINE TO COMPUTE NUMBER OF POSITIONS REQUIR~D fO 
REM HANDLE CALLS FOR SERVICE (ACCIDENTSv CRIMINAL COMPLAINTS) 
FOR I = 1 TO NCZ: GOSUB lOOO 
FClI:;: oJ :~: 1 TO :3 
FOR L = 0 TO 1: UN L + 1 GOSUe 1410v:l.430 

i"l~1 ::: F'HCL. * 2 +:1.) / :LO() * PH(I_ * 2 ·t· :~) * f~C:!:;(I..voJY1),' :;;;,?:;~.;) 
REM USE POISSON DIS1R1BUTION SUBROUTINE 

X = 1 - peJ,L + 5) / 100: GOSUB 1200 
XC(L,J) = N: NEXT L 
Ii :::: f'( oJ 1':~) * « 60 .. - FF( 0, oj, I » * t'l( (), I) + (4·;5 "" FF';:I. v oJ, 1 » ;j\ l'ojl~:l. 1 I » ./ 
(60 * rl(O,l) + 4·;':,; * 1")(:1.,1» 
XC ( ~:.~, oj') :~~ :2 * S m;: (t~ e I » / (:'5 * It) 

REM DETERMINES IF POS11IONS NEEDED FOR CALLS FO~ SERVICE 
REM ARE GREATER THAN THOSE N~EDED TO MINIMIZE RESPONS~ 
REM SELECT THE GREA'TER 

XC ( ,'o,.j) ::~ )( C ( 0 , oj) + XC ( :I. ,oJ ); I po )~ C ( :{, ? oJ) > XC ( ~~ Y oJ) r H 1::.I'l ::~ (: >: :;5 ~ oj) u_ oX C ( :.: 
, .J ) 

GCltil..l1:' 1.800 
FDI~ l. :::: 0 TO :'5 

C S ( L. , oJ y I~:) :~ C S ( I... y .J , 1'\) + XC ( L. ,oJ) * *:) C ~:: ( .J ~ I~ ) ~ N E >: r L. 
NEXT J,l: GOSUB 2000: RETURN 
I:~ I::: i'l 
REM * * * PRINTING INSTRUCTIONS FOR CAl.LS FOR SERVICE * ~ * 
REM PRINTS ALI... COMPUTATIONS FROM CALLS FOR SERVICE ROUTiNE 
PRINT : PRINT : GOSUB 2900: GOSUe 2940 
,::0 F~.r N'T "f' t~n( :l1.) Ii II :1< j\~A N 1::0 Ul~E I:;~ i~1 LL. DGr-, T I ON i"lCi DI:;.L. * II 
elUNT TMH 11 H"* C(~LU3 FCH~ ~3EFNJ:L:I::: *11 
GOtlUB 2 (?·q·o i GOSUX:< 2(?OO t F;ol:;:INT : F'F~j:NT .. 



~n5() 

33<!)O 
3370 
33BO 
3:~S)0 

3·q·() 0 
3-4-:l. () 

3.q·20 

34·30 
3·4<:15 
3-4--4-() 
34·~.'jO 
3·q·c) 0 
3-4-70 
3'H30 
34·90 
3500 
3600 
360::i 

N 360c) 
\.0 

36:1.0 
3620 
3630 
36·4·0 
36~jO 

3660 

3670 
36BO 
~56S)O 

3700 
37:1.0 

~57' 20 
3730 
4·000 
4·005 
4·00c) 
.q·OO? 

t, 
.tj·OOEl , \ 
·4·0:1. () 
·4020 
4·030 

_ .•. ~. ,k. __ _ ;:;. ,., "~~_ .. _, 

, . 
MANPOWER (continued) 

PI:n: NT II MANF:'OWEI:;: TO BE: FIL.LOCATED II YTT 
PF~INT "{-'ILLOCATED TO CAL.Ul "FN I~N( C~3( 39(>:10) *: S~F)! F'F;:INT 

A~i ::: II ACCIDENTS" nl~li :::: " .... " + lJUd GOTCl 3:~90 
A~; ::: "Cr;:IMINAL COMPLAINTS": I:I~1i ::: lIUli + UUI; + 11 ........ _" 

r'Fn:NT : PHINT TAB( Hi );A$: F:'I:UNT TMH Hl HB'¥ 
F'F~INT : PF~J:NT TAB( 28)y"SHIFT" 

II 
PF~INT TI~B( 7);"TOT(")L"P SPC( 7H"lST"y EF'C( 10)yI/2ND"y SI~'C( :l.OHII::HUt 

PFUNT "DIST. NBI:~II p SPC( .<\.) to II NEm POt;" f SPC< 4·) t" NE{F~ 1,;'08 11 v ~)PC< 
4· )? II NIH:: POf3": I~E:TUF~N 
A~i ":: \I tHNH'\UM m~m:·ONf.ll::": fl~; ~-:: UUi + lIU;: cerro 34.50 

REM PRINT TOTALS FOR ALLOCATION TO CALL.S FOR SERVICE 
A1i :::: II TOTAL MANF:'OWI:::I:;: ~IL.I. .. ()CATED 1/ : B~I; :::: UU; + UU; + UUi 

r:' F~ I NT: P F~ I NT TAB ( :L ~j H A ~p: P Fn: N T T I~tl:l 0: ]. 5 ) HI $ t P FU N T 
Pi:UNT Tr~1:l( 14·H"F'Ot~ITI()NS Pt::I:~ SHIFT"t PI:::INT TA:E« 21 )vIlBHII~T"v 
IF 10( :~::~ THEN I~'RHH SPC( :l.5H"TOTAL"Y Bf'C( .q.)Y"ECHH\.-I." Y 
I::' Fn NT: I:' Fn: NT" DIS T • "; Sl P C ( 6 H " :L S T" y S PC ( ? H II 2 N D" y S PC ( 7)y II :3 FUlIi Ii 
IF 1'\:::::3 THEN PFnNT SF'C( 4·HIIOFFICEi~'S PATFWLS"t 
i='FnNT t FU~TlIl~N 
f<Ei"l 

REM * * * PRINTING CFS PARAMETERS * * * 
REM PRINT PARAMETER VALUES USED FOR CALLS FOR SERVICE 
i='F~ J: N·r· t F'F~ J: NT ~ PF, I NT hi AB( 5) f II ** CFS) PP.II:~Ai"\E::TEF~B ** II 
Fm-;: I:": l. TO 2 

r~11; :::: "r:1CCIDENTSIl ~ IF I:::: 2 THEN (~~i :~: II C::F~Ii'1J:N(~L. COt'H:'I..JHNTS" 
PRINT I PRJNl AS 
FOR J = 21 TO 25 
IF.J <: ;::. 22 THEN P~Ii(I .•. 1) * l':.i + . .1) :~~ P~i«:r .... 1) * ~5 + ,j) + ":>~lIt GDTO 

3680 
I F . .1 ::: :;~ 2 THE N F"~; ( (:r .... :l) * ~5 + .J) :": P ~Ii ( (I ... :l) * ::.'; + ,J) ·t· " 1-1 F~ f~ • II 
PF,INT fAI::( -4-) Ii PWli( ,J ), t HTAB 231 PFaNT r:I~;( (I ." :I.) :I< l:', + .J) 
NEXT .J? I t PI~:rNT 
F'IU NT" I:~ E ~3 f' () N !3 E T I i'1 E" : F m;: I :::: :I. 2 T 0 :1 .. q. 

P~i( I) :::: P~i( I) + 1/ MINS.": I:'F~INT TAll( ·4· )YPN~i( I)y t HT(.iB ~!~';: I~'I:;:INT F'~li( I 
): NEXT 
PRINT : GOSlIB 8200 
PRINT : PRINT : RETURN 
F~Et1 
r~EM 

r~Ei"1 
f~ 1::: i'1 
f~ E i'1 

TIl :::: 
FDF~ 
FOI:~ 

* *:1< PATROLL.ING MILEAGE * * * 
COMPU'fES POLICING AND PATROLLING ALLOCATIONS FOR 
4-LANE AND 2-LANE ROADS. COMPUTATIONS AR~ BAS[D 
ON EQUIVALENT MANPOWER (INCLUDIMG FR~E TIM~) 

TP - CS(3,O,0):DP(O) = TD + DPCO) 
): ::: :l TD 3 t DF··( :r) ::: DP( 0) * P< I,.cj.) I :1.00 
,J :::: ° TO :3 

o 

" 



I 
4·0.1\·0 
4·050 
4060 
4·070 
4·080 
4·0<))0 
4100 
·4-110 

·4120 
4·125 
4·130 
4·14·0 
4·150 
4·160 
4·170 
4180 
4·190 
4200 
4·2:1.0 
42:;~0 

w 4230 
0 4·2·4·0 

4·500 
·450~.i 
4·506 
4·507 
4·508 
·4510 

.<j·52 0 
4·530 
45.1\·0 
.tj·5e;O 
·4560 

4570 
·4·580 
4·5S)0 
.1\·600 
4·t.d.0 
4·620 

\ 46~)o 

4·64·0 
..j·6~.~0 

:.~ 

MANPOWER (continued) 
XCC.j,I):::: 0: NEXT .J,]: 

FOR I :::: 1 TO NCXt GOSUB 1000 
FOR L :::: 0 TO 11lL :::: l 

Xl :::: 0:X2 :::: 0: FOR J :::: 1 TO 3 
Xl :::: Xl + SCX(J,K) * U: IF L :::: 1 THEN X2 :::: X2 + SC%CJ,K) 

ON L + 1 GOSUB 1710,1720 
XCCL,2) :::: XC(L,2) + Y * U: NEXT J 
XC(Ld):::: XCCLd) + MCL,I) * Xlt IF L:::: 1 THfN XC(211):::: XC(2Y1) + rl< 
2,);) * X2 

NE::n L, I 
REM COMPUTE AVERAGE MILES OF PATROLv 4-LANE AND 2-LANE 

PC 1,3) :::: XC( 0 d) / (l)P( 1) .- TE * XCC 0,2 ) ) 
PC 2,3) :::: XCC 1,j,) / (DP( 2) ~. XC( 2,1) / PC 3, ~3) .- TE * XCC:I., 2 ) ) 

FOR I :::: 0 TO NDX 
DF( I) ::-~ CSC 3,0, I) -' DF( I ): NEXT 

FOR I :::: 1 TO NC%: GOSUB 1000 
FOR L :::: 0 TO 1: FOR J :::: 1 TO 3 
ON L + 1 GOSUB 1710,1720 

X :::: MCL,I) * SC%CJ,K) * U / PCL + 1,3) + TE * Y * U 
IF L :::: 1 THEN X :::: X + MC2,I) * SCX(J,K) I P(3,3) 

CSCL,J,K) :::: CS(L,J,K) + X:CS(4,J,K) :::: CSC4,J,K) + X 
NEXT J,L,I: GOSUB 4500: GOSUB 2080 
GOSUB 2500: GOSUB 2000: RETURN 
f~EM 

REM * * * COMPUTE RURAL PATROL * * * 
REM COMPUTES NUMBER OF STATE POLIC OFFICERS NEEDED TO 
REM SUPPLEMENT RURAL LOCAL LAW ENFORCEMENT. AMOUNT DEPENDENT 
REM UPON RURAL POPULATION AND NUMBER OF LOCAL OFFICERS 

I\X :::: 1000 * I:;:I='( :1.10) / (npc:n + L%<:l10) )'1"12 :~: DPc:n .. - .05 * DP': 3 );1-13 .. -
DI='(3) + .05 * DP(3)tHl :::: 0 
X2 :::: OtL _. ::~ 

FOR I :::: 1 TO NeXt GOSUB 1000 
U :::: 1000 * RPCI) / RX:Xl :::: L%( I) I 3 

FCm .J :::: 0 TO 2 
SF« .J, I) :::: U * SC%C.J + :I. d\) .. - X:I.: :r F l31:;:(.J d) < t,.IAL (P~li( 6 » THEN ~:.\:~( IJ v 

I):::: VAL (PS(6»: GOTO 4580 
IF mH.,J,]:) > VAL (P$(7» THEN t1F~(.J~I) .-. ylAL (P'¥(7» 

X2 = X2 + SRCJ,I): NEXT J 
IF X2 ) H3 THEN Z :::: NCZ / II GOTD 4620 
NEXT II IF X2 ) H2 GOTD 4630 

z:::: 'W' 1 
D = RXIRX = RX + Z * ( ABS CRX - H1» / 2:H1 :::: Dt GOTO 4520 

FOR I :::: 1 TO Nex: GOSUB 1000 
F()r~ .J :~: 1 TO 3 

esc =~,.J v 1\) :::: esc 2,.J , 1,\) + ~~I:~C.J .W' 1,:r): C~~( ·4·,.J ,1\) :::: esc ~I, ~ ,.1 v [\) + SF~(.J .- :l v 



Ij l 

-. 

(,.oJ 
I-' 

\ 

.<) 660 
5000 
50()5 
5006 
~50Hl 

5020 
~j030 

50-4-0 
~5050 

~j060 

5070 
5080 
::'.090 
5100 
~jU.O 

5120 
5130 
:514·() 
~5150 

5160 

5170 
5:1.80 
:'i :1:=10 
~200 

52:1.0 
52~~O 

5500 
550::.i 
5506 
5:i:l,O 
55~~O 
55~50 

55·4·0 
5550 
5~i~:j~j 

5560 
:5~)70 

:'5500 
5~j(rO 

559~5 
5600 

. . 

I ) 
NEXT' .J v I: r;:ETUI~N 

F~EM 

MANPOWER (continued) 

REM * * * READ PARAMETERS * * * 
r~E:i"j F::EMI ALL PAI~Ai~iETEI~ V(~LUE~) n::ol''l FIU:: /. P(:~i:;:AMETEF~S" 
PI:nNT IHi"OPEN ",F1~~t PF~INT It~;III:::E(:UI II ~FHi 

INPUT XI INPUT TTl INPUT NCZ: INPUT NIt% 
pte 1) = STR$ (TT):P$(2) = STR$ CNC%)tP$(3) = STRS (NIt%) 

IN0uT TA: INPUT TE: INPUT RMZ: INPUT RXZ: INPUT RX 
PS(4) = STR$ (TA):PS(5) = STRS (TE):PS(6) = STRS (RMZ)tPS(7) - STRt 
( F<X:::: ) : P~1i( 8):: STI:::'~i (RX) 

FOR I = 1 TO 7: ON I GOTO 5070,5070y507C,5070,5100,~100,5140 
FOI:;: ,J :::: :1. TO ~~ 
INPu"r P(,J,I):P~li(8 + (I ... , 1) * ~1 + ,J):::: S\TF<~; (F:'(,J,I» 
NEXT J: GOTO 5170 
FOI~: ,J :::: 1 TO 5 
IF J < 3 THEN INPUT PHC( I - 5) ~ 2 + J):PS(20 + (I - ~) * 5 ~ J) -
STF\~; (F'H( (I ... ::5) * 2 + ,J»: GOTO :'il:50 
I NPUT PC ,J _ .. 2, I ): P~1i< 20 + (I .... 5) * 5 + ,J)::;: ~nl:::~i (Pc.J .... :2, I ) ) 
NEXT J: GOTO 5170 
FDF:: .J ::~ :I. TO 3 
INF·'UT F:'(.J,I): INPlrr PC.J,I + 1) 

P~i( 30 + (.j' ... :I.) * 2 + :1.)·- EiTF::~li': PC .J, I ) ) ~ P~liC 30 + .: ,J .... i) * 2 + 2) .... 
~)Tl~~~li (F'( ,J, I + 1» ~ NE)(T ,J 
NE)<T I 
FOR I :: 1 TO NItX 
FOF:: ,J = :I. TO 3 
INPUT SCZ(,J,I):P~li(3\'S + (I .... 1) * :.~ + ,J) .... ~;TF<~I) (f3C~{.(.JvI» 
NEXT ,J, I 
F:'F~ I NT :O~I; I. CI...DSE II y f:l. ~i t F~ETlJl:::N 

F~EM 

REM * * * READ VARIABLES * * * 
F<Ei"I I:~I:::AD ALL l"IARlr.l:t:ILE l"IALUEt=> FF\OM FILE "l .. I(~F~H)BLES.jll 
PI:~ I NT l:I~li II OPEN II r F2 ~Ii t F'F~ I NT D '4i II F;:E(:~D II ~ 1~'2~1; 

INPUT x: INPUT Xt INPUT x 
FOR I = 1 TO NItX .~ 1 
II'lPUl (n(I)t(n(O) ::= m~.:o) + ():~~(:r): NEXT 

DNZ(O?(» = NDX:PY = 0 
REM DISTRICT/COUNTY CROSS REFERENCE TABLE 
FOR I = 1 TO NDX: INPUT x 

DNZ(OvI) = X - PV:PY = XI NEXT 
FOR I = 1 TO NDXt FOR J = 1 TO DNX(O,I) 
INPUT DN%<J,I): NEXT JyI 
REM READ VARIABLE VALUES FOR lACH COUNTY 
FOR K = :I. TO NCZ 

,----~--
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:'5610 
56:~O 
!:)6:10 
56·q·O 
56~50 
~5660 

5DOO 
580~i 

::i8l0 
5820 
58:W 

~i8.q·O 

5D:50 

5B60 
5870 
!:1900 
~j(? O!:' 

w 5910 
N ~.(9 ::.~ () 

59;30 

!:'i9.q·() 
5Si :::iO 
6000 
600~.i 
b006 
6010 
~l020 
6030 
,'S04·0 
605() 
6060 
,?O70 
6000 
6090 
6100 

\ 61:1.0 
6:1.:~!O 
6:1.\30 
61,.4.0 
6:1.·<j·::' 

MANPOWER (continued) 

FOR L = 0 TO 1: FOR J = :I. TO 3 
INPUT AC%(L,J,K): NEXT J,L 
Fm~ IJ :::: 0 TO !5 

INPUT i~j(,L'I~):M(,J~O)::: IVj(,J,O) + l'l(,Jrl\)~ NEX"r,J 
INPUT RPCK): INPUT Q(K): INPUT L%CK): NEXr K 
(11::::£ NT :O~;" CLOSE "y F~~':llt F(ETUF~N 
F~ I:::M 
F~Ei"! *:/\ * 

S * *' ial,~ 
IF O%CO) < TT THEN RETURN 
Pi:nNT D~liIlPF~:t.O": HOI'1E ; PIUNT CHr~~li (?)~ CHI~~I; (7) 
PFnNT (i:Y.e () H" ADM! NISTI\(~THJE DF/::'ICE:JW ELW(~L m:: II t I~'I:U NT T(~Il( .<1. H "1::.)«(; 

EED II tT'fju Al.hHLABLE DFFICE:J~S" 
F'I:(INT : F"FUi"lT "C.~H(~NGI:: (~)NY OF FOLU:lWING .... 11 

PF~ I NT TI~B(·<). ) 1 "(~:Oi'1 I N I STF~AT I l')E OF'I:' I CCI::F(S II t PI:;;:I: NT T (~D~ +) t "lOT (~)L. OFF 
lCERS 10 BE ALLOCATED" 

P/:::INT : PI:::INT "PF(E~3S (~INY I-<I:::Y TO CONTINUI:' II y ~ GET (~~; t I"'F-:INT (~~I; 
PF::J:NT D~t.,~III~UN FACTOr~ INPUTII 
r~EM 

F::l::i~1 * * :{<: 
CHECK CALLS FOR SERVICE AGAINST AVAILABLE OFFlC~RS 

IF CS(390.0) < TP THEN RETURN 
P/:(iNT ))~I;"pr~'~oll ~ 1"101'11::: : PF<IN"r C/"IF~~I; (? )1' CHF~~I, (?) 

PF(INT FN nNe CS( ~'i?0?0) ~~: SF)il" DFrJCEF~Sl r:lSE)IGNED TO C(:~LI .• S" t r;'FnNT l(~B( 
4· ) v" E:XCI:::EDS "; TT .- O~~( 0 ) y" OFF:r CE:I~:S I~VA I LABU::" 

r-rO:NT t F:'FdNT II CI'1c;NGE (~NY CF FClLLOwING .... 11 
F'Fdi\!"r TAD( ·4) ~ II CI~LUl FDF~ BE::F::l.JICI::: 1~'(~f~AI'jETEF~~)" t COlO !:;~:l::jO 
F~ 1::: M 

REM * * * PRINTING INSTRUCTIONS FOR PATROLLING * * * 
REM PRINT HEADINGS AND TITLES FOR POLICING AND PATROLLING 
PRINT : PRINT : GOSUB 2900: GOSUB 29+0 
F:'F~JNl Tr-IB( 11 )y"* i"j(~Nr:·O(..,IEF~ (:)LLOCATJClN hODE!.. *''' 
P I:~ J: N T T (.)1 1:1 ( 1 j, ), " * POL I C I N G ()I N :0 I;' {~ ll:~ 0 1 ... 1. .. I N G * II 
GOSUB 2940: GOSUB 2900: PRINT : PRINT 
PFUNT Jlr-IVAILAf.(LE "/0 DE: (~LLOC;A"IED IIV FN F-:N("(1) * SI;:')t j!"I:nNT 
F:'F<J:NT : pr~INr TAB( :J.·q·)PIIFClUF~""I...ANI:~ HIG:Hi,J.lr:'1Yti" 
pr;:INT ""'''~B( :1.4· )YUL.~I;Yl.JLll;rll.- ... II: PF~INr 
PI:nNT TAB( S' H "TOTAL" y SPCC :7)1i: (~,ClrC) 61~:l() 
1:'F~INl t PI~:INT T{:I:El( :I.B )~JI(JTHEr:: HIGHW(~IY~:lll 
PIUNT TAD( j.8 ),UU/;V 11 ..................... 11 : 1~.Fn:NT 
PF:::l:NT TAB': 10)yIlTCJT(~L ~'IJ:LI~:D"!i ~:;Pt:;( (;·)tt (~(JT() \~)j,ElO 
Pf(INT ! PI~::rNT TAB( :1.4·)Y"F::UI:~AI... Lr.lvJ E::NI~'DI:~CI:~NI::NrJl 
PI:~:r NT TAB( :1.4), UL. ~Ii 1 1..11... ~Ii v II ................... , ~ F··I:~:J:N r 
Pf!:::ri'iT 'rAB( ')YJlLCJCAL.lJ v ~;;PC( ?)y; i:JDI'O 6,,:I.EiO 
REM PRINT SUMMARY ALLOCATIONS FOR POLICING AND PATROLLING 

pr~I NT 

. , 

o 



·i 

I 

\ 

w 
w 

b 1 ~J'J 
6160 
6170 
6:1.80 
61<10 
6200 
62:l0 
6220 
62:~0 

62.<\·0 
625() 
6~~C~O 
6500 
6~::';05 

650b 
6510 

F'I~:INT 

PI:::INT 
F'ri: 1 NT 
PFi::( NT 
F'Fi:INT 
PFi:INT 
PI:;: Ii'!T 
F'1:i:INT 

MANPOWER (continued) 

t PFi:INT TAB( 14·) Y "r\r~NI::'(}WEr;: f:~I..I...(JCr~)TE::1.t" 
TAB ( :I. ·4· ) y U L. ':1; ; LJ L ':1> ; " ........ ": P Fi: 1 N'j 
SPC( 11), 

" F' 0 SIT 1 Cl NSF' E F~ ~~ H 1FT" !i: I F 1\ <: Jj. THE N F' F-: J: N T ~ G C) 'i' CJ 
SPC< 7H"TOT~d-" 

"It I ST" ;! ON 1'( + :I. GOlD 621 0 ~ 62~~O ~ c)230 y b2·4·()Y 62-4·0 
SPC( .<j.)" i'UL.ES" 9: GOTO 624-0 
SF'C( :3)'''::!-·L.r~NE:''; SPC< -4)y"on'IEr;:"yt GDTO 62·<j·O 
SF-CO: :3) v II r:'OU:CE£" ; PFi:INT 

I:' R I NT S PC': -4 H " 1 S T II Y S P C ( .<j.)9 II 2 N It 1/ Y SF' C ( .<\.)V" :1 F: It II ~ ~; p c: ( 4·) ;; 1/ T c.: T II fi 

IF K < 4 THEN PRINT: RETURN 
F'F-:INT SPCO: :3);"OFFICEF-:~)": HETUF:N 
I:;: E i"i 
REM * * * POLICING/PATROLLING PARAME1EHS * * * 
1~:Erj el~:INT PAI:;:r~r1ET[I:;: I../r~L.Uf~S USC:D FOI:;: F'ClLICING (-iNl! 1"'P,"i'I:;:GLL.JNG 
PI:;:INT t F:'I~:.rNT t Pti:INT TAB( :j)"** POLICING/Pr~ITr::OLI. .. ING r'A;:i:(.),i'I\:::"ii:;;I:{E; 

*": F'I:(It~T 
6520 FOR ~ = 5 TO 8 
6::'i:30 IF I :::: 5 THEN P1;( I) .... ~:)TI~:~I; ( J.NT ( l"'I~L (t=='~;( I » * ': t)O) + .::'i» + " t1I 

(,);:;4.0 IF I :::: 8 THEN F"¥( I) .... f.)Tr~~i;': INT (nl< -to • ~:5 ) ) 
6550 PRINT F'N$(l);: HTAB 25: PRINT P$< I): NEXT 

I'~S. " 

6560 F'Fn NT ~ F'fn NT "I::'::;:r;: CI~NT ~;PL. I T DF" P,Lri" 
6510 FOR I = 9 TO 11 
058 0 P $ ( I) :::: P ~Ii ( I) + II %": l'" rn: NT T I~I II ( 4·) H' tHi ( I ) ~; I"j "U~ B ~!. ~J i f'ru N r I' :1; ( I n i'l 1::: X ')' 

(.) 5 ':? () F'I:;: n~ T ~ P rn NT" r~) LI. .. D C (~~i"( It.! N 0 F i" (.~ T ,::; (] L n 

6600 FUR 1 = 18 TO 20 
(oj 6:1. 0 f' '~) ( :1:) ~"' I~' ~i.: I) .{- " %": I~' I:;: .:: NT T (..) II': ·4) :i P N '~l ': j: );. t \'1 T (~~ 1:( ~! ~:, t i~ \:( I 1'< r e '~. ( :,: ) tNt: X T 

, lI'J(' 
0,',)4' .. v 

6b2)() 
6,S4·() 
,::S65() 

O('.lC:,O 

6·bl0 
/(Joe) 
;;-OI'J~:; 

/()O6 
/()()/ 
;, 00 (3 

7 ():I. ,;) 
1020 
?0~50 

j=., F;: 1 N T ~ F' i:~ .I: N r "PAT f:: C; 1_ LIN (; i"~ I l.. L ::) ,I 

FOR I = 15 TO :1.7 
p~}( :t:) :0: bTt:~:I' ( IN"!' (P',.L ... :1.·<1·,.5) + .:3» 
Pil(:I:) :::: P~t;(:I.) + " r~ILE\:)1I ~ r·'\:UNT ((,;:0': ,,\. )H'N~I;( I H: 1·I·U~!l:l 2\'~: F'IUNT e~I;(:~ 
): M~xl 
PRINT GOSUb 8400 
PRJ:NT ; \:·'\:;:.I:Nf ! j:<E'fUi!.;N 
F~El'l 
REM * * * SUMMARY OF ALL.OCATIONS * * * 
F':[i~ F:'\<INr~3 SlJMMAF~Y OF' AL.I...C)CAT:l:DNS BY DI~)TI~:rCT 
REM rOR aACH 8F THREE CATEGORIES - ADMINISTRATIVE 8UPF'ORfy 
REM CA_LS FOR SERVICEv AND POLICING AND PA'i'ROL.L.ING 
P!:~J:N'T t Pfi:IN"t' : GO~;)UB 2S)OO t G:O~:)U:(l 2(1,'\·0 
PF;:INT TAB( 1:1. );1'* Mr~NPt1WEF~ (.~IL.LOCAr:l:CJN j'\ODEI_ *1' 
F'F~HIT TAB( 1:1.);"*"1 BPC( 4·)vll~;UMI'1r~IRY DF (~LU)CATIClN"Y SPC( ·q·)Y'I*11 

Q 

. 
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?().lj·O 
?O::iO 

7060 
7()?() 

750() 
?5() ~::i 
;/50e') 
7~tO? 

7~ij. 0 
7:t:~~O 
7~)30 

75·i·() 
75~:t(} 

l56(} 
7~5?O 
?~;BO 

?:'.'.i'iO 
:7.~00 
1'61,0 
7\':)20 
ElOOO 
800:':, 
BOO6 
8010 
BO:;~() 

(:<0:50 
E!() 4· () 
fiO:')O 
80,':,,0 
a070 
(-jO~JO 

a200 
B21,O 
8220 
(:j2~~0 

824·0 
B2~i() 

84·00 
B·~·1.0 
(-34·20 
(-;)4·30 
~:1·4·4·0 
8·4·50 
EI·4·(;) (J 

MANPOWER (continued) 

GOSUB 2940: GOGUB 2900: PRINT: PRINT 
PF:INT TrUc( :lSi)Y"c.:(~·IL..I".t)lIt ~)PC( ::':)y"F'OL.ICEllt PFUNT T(.~X:l( 9);;II{:d:ti·'lIN." v ~:)F··C( 

PF~IN'T "DJ:~)T+ 
I:~E'TUF(N 

F:';;: i"l 

~iPc.:( (:) ~ 1/ TOT f~IL II 
bEF~"IJ:CEIl 9 ~:'I:'C( ·4· ) Ii .. PATFWL. 

REM * * * PRINT ALL PARAMETERS USED * * * 
REM PRINT LIST OF PARAMETERS AND PARAMETER ~ALUES 
REM USED FOR ALLOCATION PROGRAM 
PIUNT : PFUNT t PIUi'iT TA:t!( 8)1)"** (.~LI_ PM~M11::Tt::F~S UBE:D **"t pr;:HH 
FOI~ I::::. 1. 'I'D 20 
PRINT PN$(I);: HTAB 26: PRINT p$e!): NEXT 
PRINT : FOR J = 0 TO 1 
ON .j' + :I. GeJ 1'0 7::'ibO? 7570 
F' Fn: NT T t~ 1:, ( .~.) to II (~I C C IDE N T S": P F<I NT; G D TO? ::i a 0 
PI:~INT "('1.:11)( 4·)Y"Cr;:IMINAL CDl"jPL.AINTS": PF~INT 
FOR I = 21 TO 25 
PRINT PN$(l);: HTAB 23: PRINT P$< 1+ J * S): NEXT 
PF~ I NT NEXT ,j' 

PRINl GOSUB 8200 
PRINT : GOSUB 84001 RETURN 
I:::Ei"! 

RE:M * * * TITL.E :{; * * 
REM PRINTS ALL. TITLES 
PI:UNT D~r."F:'I~:Jl:1": PFnNT CHI:;:~I: (9)~180N" 

GOSUB 29001 GOSUB 2940 
F":n N'T TAD(:l1,) v .. :{< i"i(~Nf'DWEF~ (~)LLOCAT I ON ITID.ell::'!.. 
Pf;:IN"r Tr!)D( :1.:1.);"*11, spec :I.::5)~"BY F·:.(~I. F~ALJB * .. 

\JI II 
'I' 

GO~;UB 29·40! pr~INT Tr=iBC 1.1. )t":{; C::()F'Yr~IGHT l'i8·lj." f t)PC( 12 );":;<" 
PI:~J:NT T(..·IB( :ll), "* ILL.. DEPT L(~~~ ENFOI:~CEi"ll:::i'~r *11 
GOSUB 2940: GDSUB 2900: PRINT 
F·' I:;; ], NT .Ct~; " P F;::Jl: 0" t F{ E l' u F< N 
PFUNT T(.~r~( 4)y "SHIFT ~:nf:H(r (~ND END"! F'rnNT 
FClI:~ J: :~: :l TO ~~ 

F'rnwr II FOI:': SHIFT II Ii J: t 
p;:n:NT" STAin .. y FnGI·rr·:ji ("0" + e~li( 2S) + I ){< 2 )\ .. <\. )l; 
p I:~ It-lT f~ P C ( :3) ? II E N l:t II y FH G I·rr ~'i (" () " + F·' ~i ( ~1 0 + I ){< :.;!) ~ .Ii· ): 1'1 Exr 

F'FU:Wf' Tt-d:!( 4 )1"SHIFT CD\.q::f<(')GH~II: PfUNT 
I::' r:: I N T T A E< ( 1·4·) Ij " ~:) H 1 F Til: F'I::: I NT" l:t I l:) T F:: leT 
FCJI~< I :::: :L TD \)~~L (j::"4i( 3 ) ) 

Z~I! ~": I:n GHT~li (" "+ ~:nFd; (I) v .11.) + II 

,J :1. :::: (]: ,.. :I.) * :-5 t F 0 F~ ,j :::: :I. T c) ~3 

Mi :::; P ':1;( '36 + ,.1:L + ,j'): I F f~1 ~) <. II () + :l II THE N 
IF A~I~:=: "l" ()I~ A~I) :::: ":1..0" "j'HI::N Ml:::: "'i" 

A~1i ::: II .... " 

.1 

o 



Ii tl 
'I' 
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w 
(J1 

(3"\·70 
84·t;lO 
9000 
i?OO~ .. 
9006 
'?OlO 

9020 

9030 

904·0 

. , 
MANPOWER (continued) 

F'I:;: I N T F( I G H T ~I; (" It + (~~;,.<j.)!i t N E )( T .J t P F< :r NT 
Nf~)<T J:: I~:ETUF<N 

r(EM 
REM * * * DATA STATEMENTS * * * 
REM DATA STATEMENTS USED FOR TITLES 

~ 

DATA 10TAL TO BE ALLOCATEDvNUMBER COUNTIES,NUMBER DISTRICTSvMANHOU 
RS PER YEARvENFORCEMENT TIMEvMINIMUM RURAL ISP,MAXIMUM RURAL ISP,RURA 
L PERS. PER OFFICER 

DATA % ADT SHIFT 1,% ADT SHIFT 2,% ADT SHIFT 3,MAX. RESPONSE - lST,M 
AX. RESPONSE - 2ND, MAX. RESPONSE - 3RD 

DATA PATROL MILES 4-LANE,PATROL MILES 2-LANEvPATROL MILES OTHERv% 
PATROL INTERSTATE,% PATROL OTHER ROADSp% PATROL RURAL 
DATA PERCENT HANDLEDvTIME TO HANDLE,% QUEUED - 1ST,% QUEUED - 2NDv% 

l~UEUED ... 3FW 

'·--1 

'\ . 
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APPENDIX B 

DOCUMENTATION OF PROGRAM: 

MANPOWER 
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APPENDIX B 

DOCUMENTA TION OF PROGRAM: 
MANPOWER 

(Refers to Steps in 
Operation of Program) 

Read parameter titles to be 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 1 title, "Calls for Service". 

Read Parameter file (items read). 

a. 
b. 
c. 
d. 
e. 

f. 
g. 
h. 
i. 

j. 

k. 

1. 

m. 
n. 

Total Officers to be Allocated')(
Number of Counties and DISTRICTS 
Manhours per Officer worked per year 
Time per Stop enforcement and motorist assist (in hours) 
Minimum and Maximum number of State Police patrols per shift 
to support local rural law enforcement 
Rural Population per Rural Police Patrol* 
Percent of ADT during each of three shifts 
Maximum Average Response Time for each of three shifts 
Patrolling Mileage per patrol - Interstate, * Two-lane Primary, * 
and Other Local Roads 
Percent of Available Patrol positions assigned - Interstate, Two
lane Roads (all), and Su ort for Local Rural Law Enforcement 
{total of three percents must equal 100 
Accidents 

Percent Handled 
Time to Handle in hours 
Percent Queued per shift 

Criminal Complaints 
Percent Handled 
Time to Handle 
Percent Queued per shift 

Starting and ending time for each of three shifts 
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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5. 

6. 

7. 

8. 

*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. 

b. 

c. 
d. 
e. 

f. 

g. 
h. 
i. 

Administrative Support (overhead) for each district and for 
central offIce. 
County /District cross reference table, county numbers in each 
district (for each county) 
Accidents occurring or handled during each shift. 
Criminal Complaints occurring or handled during each shift. 
Miles of Highwax - Interstate, Two-lane Primarx, and Other Local 
Roads. 
VOiUiiie expressed in thousands of vehicle miles - Interstate, Two
lane Primarx, and Other Local Roads. -
Rural Population in 1,000's 
Area in square miles 
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. 

7.2. 

7.3. 

7.4. 

Compute Total Administrative Support, sum all Administrative 
Support 
Compare Total Administrative Support to Total Officers 
a. Total Administrative Support is less, go to 7.3. 
b. Total Adminj!)trative 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. 

Subtract Total Administrative Support from Total Officers 
leaving Allocated Officers. 
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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9. 

8.2. It Shift Coverage Factor for district is equal to zero, then select 
next shift or next county (return to S.I 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 cumulative 

probability of occurrence using X = 0, 1 . . . n, until 
cumulative probability just equals or exceeds the value 
1.0 - (percent Queued per shift/1 00) 

8.4. Criminal Complaints - follow steps in 8.3 
8.5. 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. 

8.6.3. 
8.6.4. 
8.6.5. 

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 
Compute Congestion Factor which is Actual Speed/60 
Compute Average Driving Distance 
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 Factor 
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 
9.1. Subtract Calls for Service Positions from Equivalent Positions to 

yield Patrolling Positions 
9.2. Compute Equivalent Patrol 

9.2.1. 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 

41 
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9.2.4. Add 9.2.2. and 9.2.3. and subtract from 9.2.1. 
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 
9.3. Maintain by district and total, a record of the Free Time from Calls for 

S~rvice 

10. Policing and Patrolling Positions (for counties and shifts) 
10.1 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 

10.2. 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 
to.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 
Rev ised 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 

t 0.2.2. Cumulate 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 PatroHing 

10.2.4. Allocate Patrolling Positions - Interstate by dividing Mileage 
to be Patrolled for each county and shift by the Average 
Length of Interstate Patrol 

10.3. Compute 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 
Patrolling Mileage - Other Local Roads. Repeat starting at 
10.3 

10.3.3. Compute the Avera e Len th of Two-lane Patrol in the same 
manner as Average Length of Interstate atrol, starting at 
Step 10.2 

10.3.4. A,Hocate 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 °ositions 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 
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1 0.4-. '3. Divide total Rural PopUlation by Rural Police to Yield Persons 
per Rural Police 

10.4-.4-. Allocate state police (per shift) 
] 0.4-.4-.1. Divide Rural Population by Persons per Rural 

Police 
10.4.4-.2. Subtract Local Patrols to yield state Supporting 

Patrols 
10.4-.1+.3. Constrain State Supporting Patrols to the 

Minimum/Maximum Patrols per Shift 
10.4.4-.1+. Cumulate all State Supporting Patrols and compare to Support 

Local Law Enforcement 
a. If it is within plus or minus 10 percent go to Step 10.5 
b. 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 10.1+.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 10.1+.4 

lO.5 Add Patrols, Interstate, Two-lane (both Primary and Loca!), and Support 
of Local Law Enforcement 

10.6. Reduce Equivcilent 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 aU 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 
Pa trolling Positions (.l 0.5) ti mes 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 

11. Print Summaries 
11.1. 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 
f. Parameters used 

11.2. Print a summary for Policing and Patro1ling 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. Use Administrative Support from variable file as in Step 7 
12.2.2. No comparison made with Total Officers as shown in 7.2. 

12.2. Calls for Service 
12.2.1. Compute Calls for Service Positions and Calls for Service 

officers as shown in Step 8 
12.2.2. No comparison made with Total Officers and Administrative 

Support as shown in 8.10 
12.2.3. Determine Equivalent Patrols as in Step 9. 

12.3. Policing and Patrolling Positions 
12.3.1. 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 

12.3.2. Divide Miles to Be Patrolled by Average Length of Interstate 
Patrol entered as a parameter to yield Interstate Patrolling 
Positions 

12.3.3. Two-lane Primary Patrolling Positions are found in same 
manners as 12.3.1. and 12.3.2. 

12.3.4. Two-lane Local Patrolling Positions are found by dividing 
Miles of Highway - Local by Average Length per Patrol 

12.3.5. 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 
1.2.3.5.4-. Constrain State Supporting Patrols to the 

Minimum/Maximum State Police 
12.3.6. Add all Patrols 
12.3.7. Reduce Equivalent Patrols by Free Time as shown 10.6. 
12.3.8. Compute Officers Allocated to Patrol as in 10.7 

12.4. Print summaries as shown in Step 11. 
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APPENDIX C 

PROGRAM LISTING: 

PACTORINPUT 
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... 

~ c;:: 
C":) = =-_. 

J:: = '-' ; c:rq 
10 

-= :.;~O I» 

~ '-)1::-
Jo"..;.J 

=- :26 - 30 I» = 35 =--
36 
40 
50 
60 
70 
fiO 
';.i () 
100 

:1.10 
120 
:1.30 
14,0 

.j:::> 14,1 '-J 

14·2 
JA5 
:t ,<~.q. 
14· ::i 
:I. ,<~6 
1.4-7 
1::',iO 
160 
;1.70 
175 
.1.80 
:1.90 
200 
2J.0 
~~15 
:~20 
:~~ :!tIJ 
"')'7 c;' 
o\~.\.J~1 

\ :~:JI·O 
~~4~.i 

,:.:SO 
:~! t..O 

FACTOR INPUT 

REM LOAD rARAMETER AND VARIABLE DATA 
D$ = CHRS (:1.3) + CHR$ (4)tRl':::: CHR$ (:l.3):ES$ = CHRi (27) 
I\S~i ::, CHI:;:~I; (:3)tFS~;::: CHF~'~; (2:1. )tBL'~; :=: ., " 

REM 'PARAMETERS' IS FILE OF PARAMETERS 
REM 'VARIABLES' IS FILE OF VARIABLES 
NORi"l(.~L tF~li(:I.) =:: "P(..IF«(~i'iETEF<S" SF~li( 2) :::: "!.j(.~IFo~I(.iBLE~i" 
REM LIST OF PARAMETER AND VARIABLE NAMES 
REM IS GIVEN IN REPORT ON OPERATING PROGRAM. 
DIM ~1Hi( ·4, )d"12'$( 25 ),i'13~i( :I.!:i ),F:"¥( 200 )YXUi( 10 ),F:'U;( 110, :1.:'5) 
GOSUl! ElOOO 
POKE 34vO: POKE 35,24: HOME: REM SET INITIAL TOP/BOTTOM MARGINS 
e R I NT' "f' (.~ B < 8) V " UP Ii (~I TEA L L 0 C (; 'j' ION F P-I C '1 0 I:~ S": r:' r:: I N T 
FOF: I "": 1. Tt) 4 
':'I:~lNT Tf~IB( ·4· );r11.~i( I): PF:INT : NE><T 

PFn NT T AB( B)j," USE I~:ETURN TO !3El...ECT" ~ I::'rn: NT 'U~I:£I( D H "01\ SP(~CE :O(.~I\ T 
o ADVANCE":FT = 1 
VTAB 1. t FT * 2: HTAB 4 
GET A$: IF AS = RT$ THEN PRINl A$~ GOTO :1.50 

FT = FT t 1: IF FT > 4 THEN FT = i 
(~DTD :t:/.O 
I~:E. i'l I) (~I:;: I (~l:{ i.. I::: 'FT' II ET I~:I:;: i'l I N I:: G VJ H I~~ I' ~,UB F' I;;CJ G F( 1::11"1 

REM WILL BE OPERA1·ED. WHERE SUBPROGRAM 1S PRINTING, 
REM THEN FUTHER CHOICE OF 
REM PRI~T PARAMETERS DR PRINT VARIABLES. 
REM FT - 1 PARAMETERS, 2 VARIABLES, 3 PRINTING, 4 STOP 
REM 'FT' - 1 PARAMETERS, - ~ VARIABLESv 
REM - 3 PRINTING, OR - 4 STOP OR R~TURN TO MANPOWER. 
HOME : IF FT = 4 GOTO 300 
IF FT = 3 THEN GDSUB 4000: GOTO 60 

(~'I ,,' ::: :I. t l,..'X::' "':1. 

R~M START EITHER PARAMETERS OR VARIABLES INPUT RDUTINES 
H1AD :I.: HOME I INVERSE: ON Fl GOrU 190,200 
Pf;:INT "pp-lr~(~i'lETf::F~S" v SF:'C( 21 )v"F' :I. OF 5" t GOTO j,~:I.O 
::'rn: tn "\~IAIU f~IBU::S"? BPC( 22) ~ "I:' :I." 
NORMAL : ONERR GOTD 250 
REM OPEN EITHER FILE, PARAMETERS OR vARIABLES. 
eF<1i''1T i),:li"OPI:::I'! "yF'':li( F'T); PIUN"r li~)"F<I:~AI:t "vF':/i( r:'T) 
:,:NI"'UT X 
REM READ IN DATA FROM EITHER FILEv PARAMETERS OR VARIABLES. 
POK~ 2:1.6,0: ON FT GOSUB 6000,6500 
!:;;E i~i (;; (J 'r CJ I:~ I 'r HE 1:( I,:' (.il:;: (~II'1CT EI~: DF( l,.' FII:<::: 11 1:<1...1::. ~i ~j LJ H F( CJ UT I Ni~: • 
POK~ 216,0: ON FT ~DSUB 2000,3000 
~F y, < > "Y" GOTO 60 

L ______ _ 
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FACTOR INPUT (Continued) 

~."": .. ,~ f·r'~.J.;'''~ I .U';t:·HUi-'L.r'{ II !!F'~ f~ I" 1)+ 1·'I·~.l:i'~·J .ci·;I:"'t.\:I·:~l i'e . :.tj: j") 

.;.;/ ~.; I~L 1~1 (.>,'FU: rc t:;ul;:r':l~:CT I:::X:I J N j': (JI:;:I'~(n 1 L N UlJ'i 1 (; 

~~v UN FI ~US0B ~~OO,6700 
:,:.~ ~~f (; G.; L r [.1 C) (I 

2~~ ~CM DS1~RMrNE IF '0AC10R INPUT' LALL~D BY 'MANPOWER'. 
:~''7'6 1';:[1"1 :rl~' ~~,C~ rHI~:N 1;:LJI'l ·'f1f~NF:'C.lvJCi:;:···. 

:;()(l :1::::- r·'cc;\ (BOO) >- 0 TI·IEN PF::IN'i :01;"I-.:UN l"l(.·lNPCt'JC,f::" 

:1.00(,' 
.t 00 ~::.; 

1('·<\ (. 
105·;) 
:to-!~(: 

:1.0/(; 
.i.08(..1 

r::EI"l 
REM * ~ * READ DATA FROM KEYBOARD * * * 
F·:Eh f;:I~F,It;:) ONi:;. CH(il:::ACTCF: e, T t, 1'11'11::: FF:DI'l 1\ I::: Y I:< 0 (.:) I:;: 1) • 

G~l A~: IF AS = ~T* COrD J080 
IF At ~ ~ BGt GOlD 1030 
P~iNl ASPIII = II 
f..,;C:TO :1.(;:1 t 

It IF :~:I <. :::: 0 

J.I;;· i;,',I;::~ F~:l':I) "I'HLN II ,",:t:I i' :I.~ F·I~:.l~NT 

10 ASC (A$) < 46 DR ASC (A$) } 57 
ef;:J:NT (.~~;? t .;:1 ,.: II + J. t ·:\I...~lil: :I. :::) ". i~i~l, t 

f."~) :::; "". F-'l)l~ ,J,} ::: 1 'j c) 11 
1':', ~:) ::" (.~ ~I~ + )( !.. ~:; < ,.J ,j ) t N E X 'j ~ 1\ [: r LJ I:;: i'~ 

"iHJ::.N :1:1 :~: C 

>( I ... ',j; ( .I.]. ,);:: G Dr 0 
bO': () 1 ().1. f,) 

L,O'I'O ;l.O:!.O 

.1. 0:1.':) 

.l.~.()~. r;;I::.I'/1 *':{< W l<:i::.f'l .I.NT"( .U~'!'I;.: I\C'f'.L-L.:nl:-:.t1 c..ei.~I\td·J:\~(N ;t'.){;r 

14v~ R~M R~AD riRST KEY~TRO~~ ENIL~LD. 
::,.<j.1 ,:. J.1:.' :l.! Gl:::t' r::,j!>' iF ,·;~ .. :i; ::" l~'i~h lA·: h~" ::.: i:;.b·:;l cr;: (;~'.I; ". H( ... ('.d:: h~:" '.t:;" C~(l",C.1 

J+:SC· 
.:. Cj. "1. ;:..: 
1-i· ::'~J t·: J. I:' l: "~ !::~ (; l' !' t I::, f't :~:I ~~ ~ :;~) :::: j{;. ~1~ 

I. It c· '\) J ;:: I.: .. {.: 1 "1 -i ': ~: ;\! I'" 1 :,. ( i. y 2:) :;' r I ':I~ 

1·48(; I~', X'::' :i.: i:~ 'v' ::.: :I.! I r (~)':j'. :~: "'j:' II 'j 1"1 E:: 1',/ h X 

!. r f 't :I~' ::.< II; "I, U ;~l~ (~i~' :::' 1i.0 II r 1"1 E i\~ I" i /\ :;.: 

1 / J. (1 Ii ." (:1 :tl ~\:: .. ii t :1. f'~ ' . ./ i~ f( ~j E ~ 11 1 (:,', t: ,~ . 
. J.. ~'~\' j"ld ;', 'I "!' I·· ... '!'-. lli: .. LP ,I i' + I'\CJl:;rH~il. .. 

.:.? ':::J) !.! 'I' I,;! f; .L~: r'D :\t~. ...~.:j iJ ~~!~:) ~ f~r:. 'f u:~ N 
f 1 i· r', 1", .;: '" 

•. , '" ., \\ '.,1 , 

J ,,1, \}~ 
,'. "1' 'f' 

.. 
'0 

•••• 'J 
., .>G. 

~~ t j f (i ':1> '. ;·,.1 .. 1 il J::.I'\ .i \. 
.. , 

---------------------~-~~---------~-----------~~-. ----~---



... 

,j 

,I , 
I -

20()?' 
2008 
2010 
20~~O 

2030 
204,0 
:2050 
2060 
2070 
2080 
20()l0 
2100 
2110 
2120 
2130 
21400 
2l~:;() 
.-)" l () 
.~ .... \.) .... 

2170 
2180 
L j, "1'0 
2200 

.f::> 22:1. () 
lO 

2220 
2230 
224,0 
22:'i() 
2260 
227() 
22~:JO 
:~! ~'1 () 
2300 
2310 
::~32() 

232~(} 

234,0 
~\~!3 ~j () 

\ 2360 
2370 
~~380 
:,~3S)() 

24,00 

:~4·07 
240~:~ 

.. 
FACTOR INPUT (Continued) 

REM USES FIVE SCREENS WITH PARAMETER NAMtS. 
REM USER ENETERS DATA OR CHANGES PAGES. 

VX = VX + AV:AW = OlAV = 1: IF VX < ° THEN VX - 0 
ON VX + 1 GOTO 2050,2170,2170,2290,2410,2030 

VX :::: 0 
REM PAGE 1 - GENERAL PARAMETERS 
VTAD 1: INVERSE: HTAD 15: PRINT BL$;BLS: NORMAL 
INVERSE: VTAD 1: HTAD 15:ZZ = ° 
PI~:INT "GENEI:::(')L" y: HT{~B ~~4: F'FnNT "1" 
Nor~i'i(.~d_. : V'OI\E 3.<\·,2 
HOME: HTAB 1: FOR I = 1 TO 20 
PRINT M2$(I);: HTAB 26: PR1NT P$CI): NEXT 
COSUS 1700:VT = 1 
VTAD VT + 2:Z = VTI HTAB 26: CaSUB 1400 
ON AX GOTO 2140,2090,2010,2590 

VT = Vl + 1: IF VT < = 20 GOTO 2120 
GOH) 2010 
REM PAGES 2 AND 3. PAGE 2 - ACCIDEN1S, 3 - CRIMINAL COMPLAINTS 
VTAD 1: INVERSE: HTAB 151 PRINT BL$tELS 
VTAD 1: HTAB lS: ON VX GOTO 2190,2200 
PI:;:INT "ACCIDENTS" ~: GoTO 2210 
Pt~:INT "CF::IMINAL. COi'\I::'LNT " ~ 
HTAB 3·<1·; F'F~JNT t,;'X + :L: NOF;:I'1c~~I_ 

HOME : FOR I = 21 TO 25 
PRINT M2$(I );: HTAB 261 PRINT PS(I + (VX - 1) * 5): NEXT :vr - 1 
!,!T(.iB \)'{' + 2tZ "" \,,'1' + ::.~O + .: \.)){ .... :I.) * ~:;; HT(~~B 26~ GClSU.l:~ l·~·OO 
ON AX GOTo 2260,2220,2010,2590 

V1' = VT + 1: IF VT < = 5 GOTO ~240 
G,; 0'1 Cl ::,; 0 :I. (l 
REM PAGE 4 - SHIFT STARTING/ENDING TIMES 
VTAB 1: HTAD 15: INV~RS( I PRINT BL$;BL$: NORMAL: CALL - 958 
V "fr:~J ~:( :I. t H f(.~d3 :l ~.;: I N \ .. Ij::J~ t) E t r:' rn NT I. t\ I'{U; T ~) "U~ rcr / I~: NIl" v 
HT(.~llI 3.<\,. PFUNT II .<\." t NOI~:MPd._ 

HOME I HTAB 1: FOR 1 = 1 TO 3 
F'I:;;INT "FDf~ ShIF', "?I~" ~:lT(}JI:~.'i"Y: HTA£( :;!<:i: PF~J:I\jr 1~'!I;(~~r; + ,I, ~" :~) 
F,oV~INT TA1~( l~~),IIE:Nn"~t HT(.~IH 2':): PI~::tNr 1"'~;(30 + I :t~ :,;~) 
NE)('j' tl,Jl"= 1 
V1AB VT + 2:Z = Vl + 30: HTAB 26: GOSUE 1400 
ON AX GOlD 2380,2320,2010,2590 

VT = VT + 11 IF VT ~ = 6 GOlD 2360 
ClI'] C.! 201() 
1:~Er'\ p{~"jGE:'5 ,.- (3HIF<'( C()\)El:;:c~GI::. r:l,\CTc)I:<~3. 0 .... NO C.ClV'::.F~c~GEY :I. .... ONI~: OFF:!: 

CER/POSITION, 2 - TWO ClF0ICERS/POSITION 
I:~ I::. i'l D I:~ T E ,:;: I" I NI::: LIIH[ '1111::,1:( l. N F 0 r~1'1 (~ r I Di'l EN I~:r i:: r~ 1:: . .0 , 
REM LINE SKIPPED, PAGI::. SKIPPED,OR 

\ 



"" 

\ 

CJ1 
a 

FACTOR INPUT (Continued) 

: .. <\·0'/ r;: L 1'1 f.i (yy (:~, j D Ii E ;.~ (.) l) 1::,.Ct (-d\d.l 1'\ E: rt.J I': N "f 0 l"j I~, N U • 
:,:~:·9·1::' "'""ifiB.I.; Hr(~,:c: :i.~.:.1 ~ If'.j\)CF(~;iL: : Fr~INT ,I SHIF') LD\)LI·~(::,L:.C "y 
~,:.:: ·'1· 2 () HI (~) :c: 2; "\. ~ P r;: :, N 'j "~i)l t (:; ~'J :::: ). 

~(fr:;)(:' V'ldNT "DI:rrl,,(CT :I. ,f" .:;'' i NDI:~I"l(~L 
.::. ,1, 4- (; h r t·:) l~\ :1... h (H'H~ ~ I :::. (1 

~4~O 1 = I + 1: IF I > VAL (P'C3» GOTD 2490 
:.:-4,c~l) i.·~: ::!~ 1:~1{;1"1·'f ':(;. (I' 11 "1' ~:~Ti:\~I~ (:J:) !'·\t:> t 1::'r~J.Nl .2:;I~;; ~~'f"L( .;/:. ~i 
:,:~ ·4, ? (I ,J 1 :::: (:I: .... :I.) * ~,i t F C) I::: ,J :::: :l '1 0 3 
.,«1·80 1:'I:nNT u::I~'r$ (F:'1i( 36 + ,J:I. + ,J) +" II vA·);: ~ NLXI ,n F;'F::INr 

() 

.,:.~ ,~, 9 C· I,' "( :::: J. 
~5CG vTAB Vl + 2: HTAB 12 
~51C FOR J - 1 TO 3 
~~20 L = ~6 i J i (VI - 1) ~ 3: LOSUB 1400 
2530 ON AX GQlD ~~40r2440,2010,~590 
~54~ If A$ = RT~ GUrU 2560 
~~~0 MTAS l~ + 4 * J: ME~I J: PRINf tAw = 0 
:,~':;,6() \/'1' =: 'v'T + :J.; IF I .... T::: .. " Ih:~d ... (F"H ,;S » (.,0 r () ~::~:iO() 
o\~~ ~.~ 7 () 
~:" ::~ ~:s () 
~:;!::t 9 (; 

GDlD ~:.~030 

F;~ I::' I'l I::: N Ii .( N G l:~ D LJ TIN I::. (.~ F "I' 1::.1:;: L H (:~ N L·; I N G ;:' (.) ,':: r~) i'1 E r 1:'1:'; ;:~ 
c...CJ~:)u:t-:{ :~800: IF L.I;;:F"r~; (n;~:I.) :::: "C"fHCN 1.,-1)< ....... It CU"iU ;.;:(11(: 

:,~8·:) ~.;.i F< !.:: 1"1 * * »: EN:O]' N (~ F(O L) T I I'-l C, ~;T L) F: I:: l)(:~lr I{~ 'i' * lj'. :t 
.:~\:{06 1:~I:::lv1 1;~Nl)ING F:DUT1NC J:G L(.H"L:~::O BY PI:~I::::):':;;:l:NG .' I:::E< .. · • 
~c0j kEM C~N REINI1IATE LORR~C1IONS CR 
~808 R~M STOR~ DA1A UN DISK . 
• ;! d ]. .;;. H (1J"ll... ~ :"IU NT: J. N f' UT' "(..;1';: r::. 1'10 I:U:: (,0 j::: r~!:: c r H.H'l ~.) I Cl f. L :-/,':' .. \., t:,; ":! ',1 
.,2(J~~!(l H;' I...I~J:hl; (Y~I; d.) :::: "1'" T HLN Y ~il :::: I, c.:" t HC'f UI'':N 

.,~: b :, 0 1 1 c.: l'l C : r ' I:~ .l N T t P f,: Ii'.! r II (;:', f;: 1::, 1.1 (.:', r f~i T D B I~ S; T D f~ E:.:C: i' ", i'·· f;: J N " i' ;",1. ,; ~,) :; " v~ f~ Ii; 1\, .I: 
l'i l,. t ('I l N U" r.'I~ L i~: T I.:. b 1\;, I... L. Ii (.'i I {', II 

,:.'.:;"1";:' r'·I:O.Nl "[':;1:>', :~.):jl',jU~)'f LNlE:.f;;CJ:' UN 1\E::Yi::CJ,:l,h.C!"" :"1.1.;',1 Iii .• ,:.'Ji": .,.I\,'t.:f ,:1· 

\.:. tj (> ~: .. j I:': t:. j\') 

~. 0 (; \.) F~ l:. i\"~ 

~l ;:., (! ; f:; I::, I"i 
.:f.! l~. 0 {:; f < E:: I'''' 

* * * CORRECt VARIAbl...~S * * * 
~NT~R ME~ VARIABl...lS GR CORREGT [X1STING (NCS. 
uSCSrHR~~ S~TS OF SCREENS. 
F· 1 f(~) T ~5 H () V,I ~~ N U 1'1 f, l~: Fi: [) F L DUN 'T J: I:,l:l AND l:i I (:i 110.; .I. LY b (. 

.>n () I:" CI)\ L :;;'1 ~ ~~!: h U i"ll;~ • H r (d:l 1. t ,L<': :::. I) 

~~l+ RCi1 SSCOND Sll' UF SCR~lNS SHUW ~OJNIY/~ISf~l~: 
~01.6 RlM C~DSS RCFCR~NCE lABLES. 
.. i':':!::.' 
:.: .. 1 .. 

f;; ,:. i"~ 

RI:'.r"l 
Fo: E:. 1"1 

, . 

I 1'1 11'( 1.1 !5l:.1 ::l!·j (1 l\j~J \,/ f:~ 1:< ,i: (0'1 D 1...1:: E r Cl j:;: I::. r;'1 I:; h 
(,)1' , .) I"i I~. Uk' N f .:: L. ~;; • 

CNrE~ NUM~lR uF GOWN'TIES AND UISrRIC1G 

,\ 



~ , 

~ 
I 

"" 

<.n 
I-' 

\ 

::j03 () 
30·<j.() 
305() 
,7;060 
~507() 

~i)08() 

3090 
3100 
3110 
3120 
3l:W 
314·0 
;'1>:1. 50 
3160 

::;170 
3180 
:U90 
3200 
3210 
324·~:i 
325() 
~12c)O 

~52l0 
:~2flO 
32~1() 

,BOO 
,:13l () 
~3:~2() 

3~330 
3340 
33~j() 

3360 
3370 

:3380 
~3!?0 

:~'~rO () 
::~"HO 
:·~4' ::! () 
:5·(l·:3Cl 
;3A··!1·0 
34'~JO 
::1461~) 

:'3'~7() 

FACTOR INPUT (Continued) 

F'I:~ nlT II NUi"Ii.q:::f~ UF CD LINT I ES 01 ii; HT (~.o 26 t r'Fn I'~ "I' i""II(:';~) 
p i:~ J: I~ "r If N U 1~1 B E F< C) F :0 I fj T I:;: J: (~ T 8 II !i: H T ,.~ I< 2 C>; P H 11\! T I:;' o;l~ ( :~~ ) t ~J 'r .... :~: 
GOSU1:{ :1.700 
1,,1 l'Af.l Iy'T + :l::Z ::~ lyll ~ HT(~B 26: GOSLm ;L4.00 
ON AX GOTD 3080,30l0v3090,3660 

VT :::: VT + 1: IF VT < = 3 GOTO 3060 
IF AV < 0 GOTD 3010 
PF(INT t \,ITf~B :l 
INVERSE : HTAB 15 
F'fn NT II (~!Ii'HN + SLJPPOFn 01 y SPCC 6 H III~' ~~" iI 
NORMAL : CALL - 958: PRINT : INVERSE 
Pf.:INT II DISTIUC'I''', ~3PC( :I.!:i) Y II F'Ef~SONSIi t NOI~i"I(~L 
HOME: HTAB 1: FOR I:::: 110 VAL (P$(3» + 1 

L~i:::: r-u GI-IT~li (" II + S'n~~~i (I), ·4· ) t IF J: > l,,\(~1... (P'i!i( '3 » THEN 2::li "" ,1 CE 
NTFU~L " 

P I:~ I N T Z '¥?: H TAB :.;! 11): :::'1:-': I N T P ~i < :L 0 + I)! N EXT t \)']' ::: :I. 
VTAB VT + 2:Z = VT + 10: HTAB 26: GOSUB 1400 
ON AX GOTO 3200,3150,3210,3660 

VT = VT + 1: IF VT < - VAl... (P$(3» + 1 GOTO '3180 
IF AV ~ 0 GOTO 3100 
REM SHOWS COUNTY NUMBERS FOR EACH OF THE DIS·I'RICTS. 
HOME: VTAB 1: INVERSE tzz = 0 
I·IT(~~B :U:itl~'~I;( 50) .=: "Oil tpx:::: t.)(~,L (!="¥( 3» 
F'IUNT II DI~3'T • /CNTY )<F~EF /1 

Fc:rF~ I =~ 1 TO P)( 
3: N V 1::: F( G E : V T (~ El :l ~ H T (f~ II 32 : F' F~ I NT" P 11 V I v II 0 I'; "v P)<; P t ~\! C) I:~ i'l (~) L 
CALL - 958: PRINT : VTAB 2: INVERSE 
HT(~'IB 6: PF< I NT II1IISTF;:J:CT "t I: NOF~M(~IL. 

PY == 1y1(;L 0: F'~i( .q·9 + :£»: PZ :=: l,,1(:~L (F;'~I;( ~~JO .!. I») 
l"IT(.~IB ~~; PI:~.[NT I1C::ClUNTIE~) IN :OISTI~ICTlot: H·l(;~.i:l 2.4~ 

Z = PZ - PY: IF Z < 0 THEN Z = 0 
PRINT LI If ~ :::: 0 ~OTO 3390 
V1AB 41 HTAB 4: FOR J :::: :I. ro PZ - py 
P j=;: I N 1 l.. E F l ~h (F' ~I; ( (:l () 1 r' Y ·t· ,j') 'f II II , .<). ) (,: 1 j=;' ,j ;' .'1. :::: I NT (,j' / .q.) ",' 1"1 I::: N 
F'FHNT ~ l'IT;~B 4· 
NEXT ,J: PI:~INT 

VTAB 3: HTAB 24:2 = 50 t It GOSUB 1400 
ON AX GOTO 34:1.0,3330,3470,3660 

PZ = VAL (P$(Z» + PV:P$tL) = STR$ (PZ):AW - :I. 
VTAB 41HT = 4: FOR J = :I. TO PZ - py 
HTAB H1:Z = 80 + PY t J: ~OSUB 1400 
ON AX GOTO 3450,3330,3410,3660 

HT = 1"11' + 4: IF J / 4 - INI' (J / 4) THEN ~~INT ZrlT = 4 
NEXT J:AW = 0: PRIN1 : GO TO ~490 
IF AV ) 0 THEN GOTO 3490 
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FACTOR INPUT (Continued) 

... ~t 11 .l .;" () bL~·f·l.J :":,::.( 1) 

3500 ~~M VA~lABL£S FOR INDIVIDu~L (J~~TICS 
2i:; J. :.) I.) r {~j.l, 1 t ~;~ N V i: h: ~ . .IJ:;' ! t,! r (::, ~B 1 :f 
:,;::J20 :'),:INi "GOUNTY I..(.,I,')t, I,;. 

v'fr''l1!. 1: HTXt: :,:9. I:"FUNT "I~'''~J:~" (.)1' "y 'v·I~:ti". 1,1·:I,(~:.));it NCH\I·'il.),L 
C~LL 958; PRINT : INV~RS~ 

\'5~6(; 

::}~?() 

:~I ~.I ~:5 <) 

~:;~ Si (~ 
2:.c)O() 

H 'j' ()j h b t f'1:;; I N r 11 C; 0 U N T Y II ~ I t NO I:;; 1'1 f'~ L. : L:Z: :"' :I. 
HOM£ : HTAB 1: FOR J = 1 TO 15 
F' I~: I N r 1'13 ~i ( ,.J ) ~: H T I:~I D 2~) t F' F< J: N T r'·:I. '.1; ( I y IJ ). N f:, Xl ,J t '....!T ... ,I. 
vr~B vr t 2;l = Vlt HTAB 26: GOSuB 1400 

~610 vT ~ Vl t 1; IF VT < = 15 Goro ~S)c 
~620 l~ AV ) 0 Guro 3640 
3630 ( ~ i - ~: If l < 0 GOIO ~220 

,1, Ij 0 () F\ t:. 1'1 

(: ....... : 
1\1 ••• 1 t 

fI ,"0 
,~ 

;. i~ J. NT L II I'll::F< F' i~';:':I~ i"i C T;;:: r,~~;:· l.,.1: 
uS~~ S~L[CTS ~IL[ '10 kIT . .... 

! . {'I: .I r~~ 1 I;:..U '" 
,:',010 
"1,';; {\, 

I"; 0 f't! C ~ f l'~ 1 p; } T PI B ( ~:;) ~. " r 'l~< I 1\: "f (" i;'. oJ' ;~~. J i, I;' h .i. N r 
: c',: ,I. ::.: :;. .'( I) ~: 

·'1· 0 ,3 () :::. ru i'1 "i r ':1.\':" tl,) H1:I. ~f>( ]. );: (. i<I:i"1I r 1"1 .. " I ~ i:: L ::" 
.,).1,·'4 ,~; (/ 'I ;;"it·; ;' \..i ,:r. :\': 'f J. ~ h"' (.:11) .<j.~' C;E:" h'::. 

4090 lN~Ul' A~ UN FU GOSUB 6000,65C0 

,<]- :I. I C i",.I" I" l.. l'JU b c,.:. ,q.~!. 0(; y ·'1, 6~i'l) 

l:':1 :~ (I :"\d. i\i} 1:: li; " f' I;: '5: 0": F.: E:: r u rw 
,.,' ... 
,'j!. J I 

,+ ,;:U:" :.;: I;, 1'1 ij' *)~ I;' F<.1. NT r:' r4 f':(.~I'lE:: 'f CI'( F 1,,, L '; )\'. ;1' 

,q, :'.: () .; i r< C rl r·' I, .ll'!·1 F:I. I. .. E t:i F P ~I F~ I~f 1'1 E T 1:: F~ ~3 ,I 

4·A·'~'i.'.. :"·:?:.N"'( 't rl!J< ;o3)? ·'r:-:",':;~,f~il"lf.~··1 J:::r~ f '!.{,.f: . 1'\ ;'(j~l; j·'f\J.I\ll' 
.(, ..:: ;,,: ',I j:' \) ::.: ]. ;:: 1 r U :.;;) 
:\ :.:.! ~ (I \' 'r,' J, i\ I I'i :;. ':1, ( .1: ) ~! h 1 (1.0 ~,:. C) t F' I,: .L N'I j .' '.", j : ~ I'i E X \ 
'!i •• :-q ~ ! I:' ;'..,' J. I't' i ~ 1 f h' ~ :~I ) 
4~~U f~~ V) ~ v ';u 1 
~·,~~60 Ur'l \.'~\ + :I. be)'! U ·<1270, <l',::,~U() 

~------------~-------~-----~------~"-------

1'1\ 

" 
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\ 
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·<}2?O 
4200 
·429() 
·<\·300 
4310 
·'}3;';~0 

.<\·330 
·'j·:540 
·~·350 
04·360 
·~·370 
.<j·3ElO 
·j.390 
·<\ .. 400 
·<1·410 
.tj··q·::,~O 

·<1··~30 

,'\·600 
4·60~.'i 
'1·606 
lj·6 j, 0 
"1·620 

(J1 -,}b3CJ 

W '(1·64·0 
·q·6~:i() 

,'1·660 
4·670 

··j·680 
4cj 90 
.<\·700 
.<\·710 
·<1·/20 
lj·7::50 
"1·7·q·':) 
·<\·750 
·<\·7 (,jO 
·<j·77 0 
·47BO 
4·790 
·4·800 
'1·81 () 
'j·820 
,'i·a~~O 

~jOOO 

. . 
FACTOR INPUT (Continued) 

F'r;:INT "fr~rB( ·4·)~II(~CCII:lENT~:)"~ PI:<INT t GOrD ·<\·290 
F'I:~INT -rAB( 4· )i;"CI~:Ii'1IN(.~L CCli"jPL.r~INTS" t ei:<IN)" 
FClR I = 21 TO 25 
PRINT M2$( I);: HTAB 26: PRINT P$CI + VX * 5); NEXT 
pru NT t F'rn NT t NEXT \"tX 
PFUNT T(~!l( ·1·)Y "SHIFT t.1T~rI:n/I:::N:O": F'F(l:i'lT 
FClF< I :::: 1 TO 3 
PRINT "Fm;: SHIFT ", I y" STr::rFn' lI v t HTAB ~.~6 t r:'FUi'n F'~i( 2<») + I )« 2) 

PF~HiT lAD( 13);"END";: HT(.~rB 26: f'lUNT F'~i(30 + I * 2)t NEXT 
I~'I:~INT ; PF<INT 
PFnN"1 Tt-r£« A·), "SHIFT COt,.Ij:J~(.~GI::.": PI:".:INT 
':'IUi\lT "lHSTIUCT :l 2 :3" 
FClR I = 1 TO VAL. (P$(3» 

Z~li:::: 1:(1 GHT,ii (" II + ~3H;:~~ (I h "I·) + I ": pn J: NT 2:~H 

.Jl ",: (I -- :I.) * 3 t FClI:~ ,j' ::: j, TD ;:0; 

p F~ I NT S P C ( :3) ~ P ~Ii ( ~ti 6 + ,j 1 + ,J) v t N EXT ,1: P I::: I NT 
NEXT I: F<ETUI~:N 
F<E~'l 

REM * * * PRINT VARIABLE FILE * * * 
REM PRINT FILE OF VARIABLES. 
PF<INT : PI:~INT "('ABC 8)f "DATA FHOM \,'(.~I:;:I(~)BLE FIl.E" t PF<INl' 
Pf~INT I'NUi"lBEI::: OF CClUNTIES'1 ~: HT('~B 26t PI:;:INT r'~I;I: 2) 
F' F~ I N "(' "N U ~1 B E F< 0 F [t I fJ T F~ I C T S" y: H T (.~ E< 26 t P F~ ::: NT I:·' ~I; ( :5 ) 
F'FUNT ; PF;;INT Tr.d:« B) y II A[ltHI'l. ~3UF'pmn" 
PI:;:INT "ltISTF-:IC1" v ~3PC( 1.: .• ) ~"i:'I::F;:~'lONS" 
FClR I = 1 TO VAL (P'(~» + 1 

L~i"", rn:GHT~1i (" II + ~)"f'Fdi (I)y.j·): IF:r > \.,I{)L (P~li(3» THEN :Z~I~ ,,- "CE 
NTF::r:)L" 

PRINT L$;: HTAB 26: PRINT P$( 10 t 1): NEXT 
PF:INT : PF<INT TAB( 8)~"ItISTI~:ICT/CUuNTY )ml:~F.'1 
F'I:~INT "DI\:iTF;:."; SPC( .fj.)(; "CDUNTIES II tP'r' :::: 0 
FDR 1=110 VAL (P$C3» 

Z~;::: rn: G H T ~I; (" II + ~3 n-:: ~Ii (I) y 3 ): I-I T (.~ I{ 2 t I~' F~ I NT Z ~h Y ~:, P G( :-!)Y 

PZ = VAL CP$C50 + I»: FClR J = :I. TO PZ - PY 
~:. ~i:::: F: I G 1 .. 1 T ~; (" II {- P ',Ii ( B 0 + F·' Y + ,J) y .<f. ) ~ f:'I:".: H1 T ,_ ~I; fi 
IF J / 8 = INT (J / 8) THEN PHINf: HTAB 1 
NEXT J: IF (J - :l) I 8 ( > INT «J - 1) / 8) THEN PRINT 

PY = P:Z: NEXT II PRINT: PRINT 
prn:NT Tt-rB( B) Ii II CDUNTY nATr~" 

FClH I = 1 TO VAL (P$(2» 
e F~ I N 'r t F' j:{ I NT T r~) B .: 8) y II CD U N T Y "y I; I::' r~ :I: N r 
FDI:~ ,J ::: :L TO :l~:i 

PF:IN'l i"l3·'li(.J),t HTAB 2c): F'F~INT 1~'l~li(,[y,J)t Ni:::)<T .J11 
F:ElUI:~N 
j:;:Ei'1 

o 

l'i\ 

\ 
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\ 

FACTOR INPUT (Continued) 

it" :j~~. j"j CJ f ;;;: :;i 
r"uI":' f:: ~::4"? 2. hUi";[ ~::: (; 1 (j 

~~)02() Pf;:lN"r 
r"'F:: I N"J' 

r pd:l( G:> i; II cu;:;:~)m;: lYIUlvll;~~3 II t I'Fei. NT 
II} C! C I'll'~! i'l C;t:~ U(.~I r (.)? 'r Y f" E" 1\ C ~'J N tJ 1"1 HL (, !:i ,I ! 

:",(:,,'1.{) F'f~lNr "1~:c:.TU::':N r;'I:Lt\·'(';NC;C:3 LUF<bC:I:;:" t r·'F::.i:N'! 
::,()~.i() F'!~:IN"j lip fYi.I'){~II'iCE ONC !='(::G[" t 1~'I:n:NT ":::; X~(.·ILI\ UNC f'I:~GE";: 1'·I~:.i.NI 
;7;1)6(; 1::'j::;1 NT "1::~)C ~i"l DPb J Nel..t"1' ,I t F:r~ I NT 
::.070 PFHN"f T{~)rH .Il· )9" I"'I'<E::)ti r:'lNY I~,EY TO LDNfJ:NUE"li 
5080 GET B$: PRINT B$: HTAB 1: RETURN 

600~ RCM * * * REnD PARAMETERS * * * 
6006 RlM READ TO AND WRITE FROM FILE 'PARAM~rCRSJ. 
;!1010 for:::1,:::::1. 'iLl 36 
6020 lNPUT r~( 1): NlXI 
0030 FUR I = 1 TO VAL tP~(3» * 3 
6040 INPuf P$(I i 36): N~~T 
.~) (l :,;0 I~' fd: N r i.t :1," t:; L DG I:: ,,~ F':;.·'. j·r ) t r< f::i U Fa'l 
'::.,:200 F::t.:i"\ 

,:) :~ ], 0) f' f~ .:.t',(j ".1. II 

62~:.~:') FD~:'~.I: :::~ :1. 'ro :'5\~, + l\}i~1... I: p .. ~)( :~ )) }~ :'j 

623~ PRINT P$(I); NeXT 
I':; 2 .~. () e i\ :t I\~ "I £) ':~ II C L. en3 i;;. Il:J i:~ ';t~ ( f; r ) ~ r;~ I::. r tJl'~~ 1'~ 

050~ RCM * * * READ vARIABL~ LATA * * ~ 
6~06 ReM R~AD 10 ANU WRlfE rRDM P.l.LE 'VhRlkDLCS • 
6510 I N I::' U'i r:',:j,( 2 ) ~ IN F' td P ';1, I~ ~~; ) 

0520 FGR 1 ~ 11 TO VAL \r*t~» t 11 

\..'(:11.. 
, \ \ . " 

(P~I;';3) 

NI:::~:T 

<.; ;:, I::' ( f \} I; ::: '" J. I ,J '/ r:~ L :. (' ~:. f, :",: ) " 

6;'5/(; J. NF·'ur j="l}( ~-j1J i ],) t NEXT 
~~20 fUR I = 1 1U vAL (~*~~») 
o~~0 FOR J = 1 lu 15 
(,'j0(: I NPL, "I' r"l ~I;~ ). ? .J ) ~ NF:.Xr ,.I I' .I. 
I;' ,;;. 1. (, " f.: .J: 1'1 r Ii ~I> " C L (I ~i E "? ;::. ~i, l i "'1' ) 

6/0~ ~~M f ~ W ~RiIE VAR1~DL[ DAIM * W ~ 
<., i 1(.' \' I:'; .i. I" 'f " .•.. ~".. I' FO.i"1 t',I>, ~.: J: r:- r:: .I: Nil'> '~) <.:., ) 
'J/"'!O FOf;: I ::~ 1:1 'r 0 V (':1 I." ',I:"~){ ;:; ):> ,to :l..1 
1~} ;,. ,3 () f' f~ :i~ N '( f~fo:ll- ~ ]. )! i'! I::: l~'j' 
(~i /.<) ',> r U I: J ,:: 1 T t.J '.,; (:iI. "1"',\>". ,f, ) J 

~l/::IO 1~'I:::J.Ni' I':'~~\ ~:iQ 'r .l.)~ NC)(", 
.. 

\~ 

'\ 



... 

" 

U1 
U1 

676C) 
\~)770 

67DO 
67S>() 
6ElOO 
ilEl1.0 
c>82() 
8000 
8005 
800.1) 
800? 
ElOl0 
E{()20 
El030 
(;;: 0·4· () 
80:'50 
8060 
8070 
1'000 
S>OO~.i 
'~iO 1 0 
9020 

.. 
FACTOR INPUT (Continued) 

P·ClF: I :::: 1 TO l)r~L (F'~li( 2 ) ) 
PRINT P$(80 + 1)1 NEXT 
FOR I = 1 TO VAL (P$(2» 
FOr;: .J =:: 1 TO 15 
PF~INT Pl~~(I"J)t NEx·r ,J\,l 
PF;:INT It~I;IICLOS[ II ¥F~I;': FT) 
F~ETUI~N 
F;:EM 
REM * * * READ DATA STATEMENTS * * * 
REM READ IN DATA STATEMENTS WHICH CONTAIN 
REM TITLES AND HEADINGS USED ON SCREENS. 
FDF< I :::: 1 TO 04· 
READ Ml$(I): NEXT 
FCH< I :::: 1 TO 25 
READ M2$(I): NEXT 
FOf~ I :::: 1 TO :I.!:'i 
READ M3$( I): NEXT 
F~ETUf~N 
RErl 
F~Er} * >:< * DATA STr:iTEi"lENTB * * ){( 
DATA 1. PARAMETER FILE,2. VARIABLE FILE,3. PRINT DATA,4. STOP 
DA1A TOTAL TO BE ALLOCATED, NUMBER COUNTIES,NUMBER DISTRICTS,MANHOU 

R5 PER YEAR,ENFORCEMENT TIMC,MINIMUri RURAL ISP,MAXIMUM RURAL ISP,RURA 
L PERS. PER OFFICER 

DATA % ADT SHIFT 1,% AnT SHIrT 2,% ADT SHIFT ~,MAX. RESPONSE - 1, 
MAX. RESPONSE - 2,MAX. RESPONSE - 3 

9040 DATA PATROL MILES 4-LANEfPATROL MILES 2-LANE,PATROL MILES OTHER, 
% PATROL INTERSTATE,% PATROL OTHER ROADS,% PATROL RURAL 

9050 DATA PERcaNl hANDL~D,lIME TO HANDLE,% QUEUED - 1,% QU£UCD - 2,% QUE 
LJED .. 3 

9060 DA1·A ACCID£NTS - SHIFl l,ACCID£Nl'S - SHIFT 2,ACCIDEN1S - SHIFT 3,CR 
iMINAL COMPLAINTS - l~CRIMINAL COMPLAINTS - ~,CRIMINAL COMPLAINTS - 3 

9070 DA1A MILES - 4 LANE,MILES - 2 LANE,MILES - OTHER,VOLUME - 4 LANE,V 
lJl..LJlvl~ .... 2 l-r~NE, I.,.IOLUI"l/::: .... DTHE::F~ 

1'080 DATA RURAL POPULATION,AREA,LOCAL LAw ENF. 

\ 



Preceding page blank 

APPENDIX D 

VARIABLE NAME 

CROSS REFERENCE 

57 

APPENDIX D 

VARIABLE NAME CROSS REFERENCE 

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

AC%(z, j, 0* - Number of accidents (z = 0), or criminal complaints (z = 1) for shift j and 
county i, and for i + 1 10, for each district i. 

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

o - Accidents: 4-lane patrol (the first is calls for service routine; the 
second is policing and patrolling routine.) 

1 - Criminal complaints: Other highway patrol 
2 - Minimize response time: Rural patrol 
3 - Calls for Service 
4 - Policing and Patrolling 

DF(k) - Equivalent free time for patrol, district k. 

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

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

L%(i)* - Local law enforcement persons for county i. 

M(z, i)* - Miles of highway or vehicle miles for county i, where z represents: 
4-lane roads: 1 - miles, 4 - volume 
2-lane primary roads: 2 - miles, 5 - volume 
2-lane rural roads: 3 - miles, 6 - volume 

NC% - Number of counties. 

ND% - Number of districts. 

O%(k) - Number of administrative officers in district k; central office administrative 
staff is 0% (ND% + 1). 

P(j, 1) - Percent of ADT for shift j. 

P{j, 2) 

P(z, 3) 

P(z, 4) 

- 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) 4-1ane roads, (z = 2) all 2-lane roads, 
(z = 3) rural law enforcement support. 

59 
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;1 

f 
I 

P(j, 5) 

P{j, 6) 

P{j, 7) 

P{j, 8) 

PH(z) 

('\PPENDIX 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: 1 - percent, 2- time criminal complaints: 1 - percent, 
2 - time 

PN('(M) - Parameter names for all m parameters. 

- Area of county i. 

- R ural population in 1000's for county i. 

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

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

RX - Rural popUlation per police patrol per shift. 

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

SR(z, i) 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 = J) other roads, and (z = 
2) rural patrol. 

T A Man-hours per position per year. 

TE 

TT 

U 

Y 

XC(z, j) 

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%(1, j, 110 + k), L%(I10 + k), MO, 110 + k), Q(l10 + k), and R(lIO + 
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 1, 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) 

If. to If. +'Z 
Number of administrative staff for each of the z districts plus 
administrative support for central office 

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. There are 15 
records per county. These data start at record 5 + n + 3z. 

Field 

1. Accidents, shift 1 
2. Accidents, shift 2 
3. Accidents, shift 3 
If.. Criminal complaints, shift 1 
5. Criminal complaints, shift 2 
6. Criminal complaints, shift 3 
7. Miles of road, 4-lane 
8. Miles of road, 2-lane 
9. 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 
11+. Area in square miles 
15. Local law enforcement officials 
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