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POLICE I PLAN ~ AN EASY·TO·USE· 
RESOURCE ALLOCATION SYSTEM: 

Executive Summary " 

PrcPINd under ONnt Numb,u 7SIIlI·AX·0015 IroliNho NaUonl1 In8I11UI~~(Ifb."'\';! Enlore.mlnl Ind 
Criminal Juatleo, Lew Enlorcllm.nt ASllatanee AdmlnlstraUon. U. S. DIPlrt;n'ilf 'ell. JUIUCO. 
'Pointe 01 vl;w IIr oph~lone atotld In this document are thOII,O! the authora and do not n,calo:!IlI" 
rapr.lsnt the official P~,pollcl'8 01 thl U. S. Departmant of JUIUee. " 

COPYRIG.HT 'tHE INSTI~tiTEI:OR PUBLIC PROGRAM ANALYSIS 
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This report presents a sunlIDary of the products and findings 
of the project"Easy-to-Us€~Q..lice Reso~lrce Allocation Planning 
Tools--Practical Derivatives Of sophist:ilca'tsd Computer-Based 
Plal1ning ,Models. " The proj,ect was conducted by The Institute for 
Public Program Analysis, with funding from the National Institute 
for Law Enforcement and Criminal Justice of the Law Enforcement, c 

Assistance Administration (g;.:lnt #78NI-AX-0015).' Q 

The primary proQuct of the project is POLICE/PLAN, an easy­
to-use police resource" allocation pla,nning system which runs ,. on 
low cost ($300-$3800) 'tlnicrocomputers (sometimes called "personal 
computing' systems ill. or- a programmable calculator. The .system has 
been field tested in i;.hree Pb~\ice' d~paFtments, at1c1 prototype 
y:~rsirJ.1sh9-ve been obtainediby 29 a~di~ional agencies, manY'(Jf 
which ,have Olilsed them quite successfully. Field experience has 
shown that PotTCE/PLAN,Q,an be used by persons with no prior data 
processing experience andcaCrtbring~,!3Ephistica;ted planning 
capq.bilities within the reach of srnall"a'hd~me(iium-sized police 

, departments. , " ' ", 
\\ 

Q 

'1' 

II">" 
contents of the report include: a summary c:)f project proQuc.ts, 

activities, and findings; a descripti0nof POLICE/PLAN'S capab,ilities, 
and a comparison of them with the HyperCtlbe and Patrbl Car Allocation 
Mod~ls; a discuss,ibn of the caf5abilities'and limii~ati()nsof micro-· ' 
computer and p::cogrammable c&l~;Lator equipment; ari assessment of 
the equipment and computer ..... progra:ms, fielq( tested during the proje,qt; 
and a discussion of how law enforcement ~i~~~~s can assess the 
feasibility ofu.sing the POLICE/PLAN system. /1 ~~~""-_=== 
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PREFACE 
\) 

ThJs report presents a s~ary of t}1e \i'~¥",~aucts. ahd fihdings 
-of the' prbj'ect "Easy.:..tO-UiSle Poiice ResourceC-Pollocat;i.on 'Planning '. 
Tools--Pract,ical De:givat~r(~s of Sophist;fcatea 'Computer':"Basea <) 

,Planning Models .~" The pr~5-slect, was conducted by The Institute 
for Public Pr8gram AnalysJ.EI, a privcate non-profit research, firm 
locatea £n St. Louis, Miss',O:uric

." The pro'j,ect ~as fu~ded by 
the Nat.ional"Institute for Law Enforcement andoCriffiin~l J'!lsbice 
of -the Law Enforcement f\ss.i.:stance A,dministration (gfant #1'78NJ:-AX .... 
0015) • /i ' 

1/ 
'i; 

)} , ,The' primary product of the project, is J?OLICE/PLAN, ,an easy~. 
to-,~se police re~ource' allocation plannin'9' .,system whidh ~uns on, 
lpw cost ($300-S3800) mi,crolc()mputers' (s,ometimes ca,lled "'personal 
dbmputing systems"). or a pro Hr.'amrtl.ab Ie ,calculator. The find,ings 
and products of the, study are" presented in five reports: ' 

I', 
o ., 

',' " "" ." r, _ " ,... 
, r C '"" 

spoLfcE/PLAN.,.-An Easy--i.:o-use Resource Allbcation ," 
System:, ExecutJve S1..unmary, Richard A. Kolde, Wi).liam 

-",~,w_. Stenzel, Allen P. Gill, and Nelsorr B. ,Heller, ·St. 
" LOt:i'is; The Instft,ute for Public FrogJ;am, Analysis, .. _ 

• 
Octqber 1979;" " ,.... -

POLICE!PLAN--Art Easy-to-Use Resoux;-ce Allocation 
System: User I sManualandTraining ~raterials f,or 

O"PATROL/:t,',LAN,.-,spftware onTI Programmable ,59 Calcu­
IatO£, Ricliard, A. Kolde,Nelsono Be Heller, 
William W.·' Stenzel, ahd Allen D.Gill, St. Lquis: 
The Institute for Public Program AnalysiEI, October 
1979; i' ='i¥' 

• ,gOLICE/PLAN-·-An, Easy-to-Use Resourc~ Alloca-tion 
"-"~ Sy~tem; User t s Maru:ral and 'rrainirigMaterials for 

PATROL/PLAN Software on TRS~80 Microcomputer, 
William W. Stenzel.'1 Richard ·;A. Kolde, Allen D. 

'Giil, and'NelsonB. Heflez', St. Louis:" 'I'.he .. 

• 

• 

Institute fur Public Program Analysis, October 
1979; -

PQLICE}PLAN-:'-An Easy-to-Use Resource Allocatit>n', 
SYDtem: User i'oS Manual for PATROL/PLAN, "BEAT/PLAN " 
and' DATA/PLAN Softwarefi' on Apple-II Mic,tocomputer , if 
Richard A. KeIde, William W. Stenzel, Allen D. 0 

Gill, and NelsonS .. HeJ.ler, St. Louis: The Institute 
for Public Program ~nalysi~, October 1979;,and 

POLICE/PLAN--An Bas -to~Use Resource Allocation 
System: ,0 Training Materials .,for Pl' ... TROL PLAN, -BEAT! 
PLAN, and DATA/PLAN, Software on Apple;"I.I Micro­
computer, William W; Stenzel, Richard A. Kolde, 
Allen D. Gill, "and NelsonS,,' -Heller, St. Louis: 
The Insti,tute for Public Program Analysis, Oc,tober 
1979. " 
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'! The _ authors g,re tefullyacknowted~ethe cooperation, as:?i'is l!.ance, 
and ~upp6rt of Dr. D:flvidFarm7r~~s. ~ay~onte,an?,Mr. "George 
Shollenberger of th,,~ Police D~v~s~on,cY:iiat'2onal Inst~ tlfte of Law 
Enforcement and CrimihalJustice, Law Enforcement Ass1stance 
Adrninistratfon. ':' The authors also acknowledge the assistance of 
. tl\e p,roject's adv:isory b~a;t;d: .,' 10) 0 

..• Dr.c'cJan Ch~ik~n 0, 

The~Rand C!orpo,rat~on,; 
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!I • (I \. " ' 
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" The authors also exte'nd their app~ecia,tion 1:"0' the xq.any oth~r 
persons w;ith whom they corresponded duringOthe project and to the 

'many ,law enfor-cement training institutions which permitted projeot 
staff to lecfi:ure on and collect valuable feedback" about POLICE/~;r.AN' s' 

r, ("I.~ ~ II .,' 

n 
n I' , 

,II 
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seque!Jceof" prototype versions from pol"iceprofesSiona,;J:.s. atbenping 
,r~gularly scheduled t\:aining programs. And finalfy, a' ~special 
note 'of~t\lanks ,is 7xtel1.c:ted to ~s: Yi,c,ki 0' Dell, whotype,9~!J1£~~-of 
"t~e mater~al c:onta~ned ~n the proJect's reports and aply Super- > 

v~sed the typJ.ng of the remainder. ' .0 

d 

" 

. Information about how to obtain the POLICE/PD~'"softw~~e and 
documentation i9 av~ilable" from": 

or 
,." 

• 

Executive Director ,0 " 

The Institute for Public Program Anal-ysis"O 
230 South Bemiston, Suite 914 II 
Stq Loui!%, MO 63l0S.=~~,~~~~~.;,J,,', 
(314) 862-8272 

Director 
Police Divisioh 
Natipnal~Institute of Law En~orcement' 

and Cr ~minal, Jus tice. " '( 
Law Enforcement Assistance Administra~,ion~ " 
Washington, D. J~. 20531 ,. ')) 
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': \1 "" b' cibinPuterize~ planning tools, once valid:~ed,ld(j Il'lt ' n "'\:1 
" ~\ \ 1\ nj;ce,ssariJ,.y "require the user to have a, thor9ugh under-. Q 0 "d lJ ,.'. 
I '*' , " \standing of how all qf, the caIC~tatiori's arei' .p~rfo:rmed; Ii j 

gii h ,i' '. tri:any pol:i.C'e departI!tents now have,' routine access to data U "P' 
~ . pro<?,1=ssing services.'" ,." . 1 ",' C "'jll,] 

\\ Disadvantag~?:SA:ri~Using computers'.~l!'ne disadvantages of using ~ '., ff! 
"" ,,'~ comput:E __ ::J~asedtInodels r,esult inainly from the'ir complexi:t~ and 'cost: 17 U I', l{ lJ 
~_' ,'.:. ---=-",_ --A:~;'/"~'--"<"'-~. computer hard":~re "nd c01l1ll1ercial data processingser,;-" : n ''',,,It.,~,.l'I'~,' 
~-====- l!.' \rices are often; expe,nsivei U-
, " fl' , \ " ~ , , " 

~ \- .. ; \~any computkr models require' i9:l."geamounts of input data o. n -,,',;1 ,I 
"ii' " ,which are:ndt routine,ly collected i"n many police depart- u} 

~~='~~-i~~··~"'=~<= :\", m~nts; \' " '" L "u III 
' .. "1 " -='~";" ~d~mputer cP:l~ulations( are of 'ten difficul~~;for patrql 

,~ I., '~ :' I '~'~l ,::' 'x 'i~~:~~~~l~;O t~~~;~~f~~~q and, therefore ~ay nqt be. .~ ,Ill 
\) l! "." ,'" -,- --- ,<",' - n 0'--1.,.' 

~ ~' ~phisticat~d aiti.lytical skills may be\~equi"ed. ,~ /J.";!',.'{, I 
Ii P '- \ { , cur~h~l;avaiiable field oper,ations model~. '''References listed} 

ji at the end 'of the, report present a review of ,the computer-based fl' :':""'.,' .. :1'".1'11, J po,+i5;:ef,ie'ld Ol?er~i:i(:ms mo~els whichha? beefi ,developed. prior t<;>,:, ~ . lfI 
~ ctijEt'initiation of ~ th1S pr?Ject. Thosr'> most. rele:r~ntfor,;potel!t:tal 
~ - ~~;~=r~~h~~e POLleE/PLAN program~ are :ie~cr:tbed :tn the follow:tng U'1

j

' m 
~ t ~ 
r;,,' \ Patrol car allocati~n models are, used to evaluate or speGify \il'J 

-~--. ~r.~:" ;::~i~~1n~; ~~tt~! ~:s a~:; ~~/!:~~~~~~ o~a~~/:~~~~ t~g!~n c: be U 1 g 
, jl. ,iised tq\~nalyze, P9licy,isfltiiis '()fthe ~ollowi~g types:' (1) det7r-:-._ ~ 

". :OJ.)b~ , mining 11:he totalnumbe1:'·"of patrol, off~cers~n~~e.de~.,todmeembt specf:tf:ted ill ':, j 
,<;~ ~ patrol performallce oDjectives, (2') allocat:tnlJ a r ;Lxe . pu er o. lU.'J' 

\, ~ off:lcer;~among~9.l.'S£i'nctgeogr~~phica.l regions r (3) determining how ~, 
. ~manYofficers in ~i' region' ;·shoula'W(Tr"C.~~~e.ac:h tour or shift, and (4), !fl ~ 

.. '~ -,' determining the hours at which sh,j.fts shot:rl~fl·l>~9'in. "The most widely IU "~,:~,:,' 
il used., model of this tYP,e ,has been the Rand Corporai!i.QU~s P~trol Car j fij 
H Allocation Model (PCAM) , whi,ch is, discl1.ssed in'Chapter-IV",,--Q£ this ., 

o ~,ill_ ~~~~~;'rJ~~. require~ a fuH. sized com~uter, such aJ; the IBW3.7Jl...:.., '"n J BY" 
Patrol beat desi'gn ,models ar~ used for evaluating al terna,ti ve il' -~~' j 

w,:.0 

, ' 

r, 

~\-
If ;,,~ . 

, (Y 

work Shifts and day's off, I~nd, for "i;chedul:es·.util~zing, robating 
shifts" When he should" rotate from one shift to all'other. f These 
models are especially useful in pla,:ming work schedtil~sc. when the 
number of on-duty o,fficers varies by day of the weekanti,§hlft, 
but they can also yield ,improved schedules when manning..leV',els are 

,. uniformo I The most widely usea sa.-,t of S'phedu;l:.i'ng models is the 
SCHEbuLEfpLAN system developed by The Institute? for P~blic Program 
Ana'lysis. UnlikePCAM and Hyperd!dbe, verSions ,pf SCHEDULE/PL,AN 
are. available for operation on. someo low cost microcomputers and 
\' . 

a prqgrammable calculator. . 0' • 

Disappointing Resul t&,. of Previous ' Models 
( . -'" ;. 

Despit~-pheir mc;tny ady:anta~~sJ n,one o~ the fforementioned .lar~e 
computer-based plann~ng t.6bls h~s_yeb;reae:tvedw:tdespreadappl~catJ.on 
police departments. In addition -to the di,sadvant~ges. c~ ted above ( 
th~se ,pisapPJ>inting result.s can-be atotributed to dond:t.t1:ons such < 

as the following: 1\, . ' ,~ 

• Use of these -systems somet:dnes amounts ,'!=-o "pilin~~~' 
high technology on relat'iyely,:pri;mit~:ve'management 
systeItiS, .. II 'The majority of the n_at,.ion,Lspolice 

,~ "agencies' db not have the, cap~ill.t-}" t() <Sperate 
---::Sophistiqated ,pompu\ter models. \'- G '",\ 

'."~- -:.":;-s.· Outside researchercs and t~~hnical cons~l tants have 
often played signiiicant roles in syst~m development 
and implementation.~\lhen. their participation termi­
nates, ~se of the systems has o£.-&en prove:.) too com"\ 
plex for local "agency pe:rsotmei. ' . 

• 

Continued use of a planning model can be easily inter­
rupted by the tr~nsfer or departure or· the in-house per~ons 
familiat- with"~ ts ope'ration." , ( 

" " H. 

Propel,:" computer suppo;t may be lackilig"eVe!l in \:iij~ncies 
having access to ~uitable software and equipment. In­
"houSle staff are unfamiliqr with complex models and . 
dftenhes.Itate to try them. Also, routine processing 
usu.ally bas fi.rst priority, ~o new l.I'Qplementation 
(especially complex ones) may qe relegated to low 
level status. " ,?o 

" '" 

C. .. Project Findings a:Q~ Recommendations ,-;1 ~~ 

\\ " 

Ii- !l bea t bOl,mdaries, cd¥l' assidgnme
h
' iltS:l:thc)" bea"bts , anfd d:t

t
' spaltch~ntg PtOlbicies. 'o~-;"I~~;'>~~l" 

o II 1 They are most rea :t' y use wen, :,'e' num er 0 " pa ro ' un:t s .p ,e IDi 
, ,; j f;i.elded for each day of the week, r,egion, and shi;Et have already, n l'~;inaj:ngE_ of Interest "iK> Dprospective Users. 
, Ilt been determined by some other method, but it is also possible to U ,~mi . 

-;" 0 ~. f 

J ~ Use them as patrol car allbcatiorr''''o''Ucdru.s.' The Hypercube model '1 ill! _ J?rOj~~"'t"'flruuJl,gs of particu,lar ~nterestto p~ospective POLICE/ 
~ developed at the. Massachusetts Instituf\e of Technology is the' most • PLAN users include t:he'(Ql10wing:o 

, : . 

well kho'"l11 inodel of this 'type, . and is also discussed in Chapter IV. n '.' 00,';' 
It too reqqir,es a full sized computer fbr 9peration. U ~~ 

MatJlPOwer schedu.1-ing modelsa'r~~ ti~ed',,) to assign each 'officer 's "', fl.,' :;:~ 
,ft!:;~ Q: 

(-- }I. ~...", . ,'1: !!J 
',"'l, , .. 

.' "1\ ' 
. --------1 {.o1.~_~~ ... _-_~"~o>,~.'.~ .... "' 

, L::::: . -
_.,. ••• ..,.: 1f'. ~ • 

, " 
;~" ...... T--e-.,4-.. ,,_ ...... "'~~"-~""".~. 

The POLICE/PLAN' system'wa.s.gsed successfully as a 
decisibn..;tnaking· tool in three"'f·ield\ test police depart­
ments, and, of 29 additional agencies which .obtained 
copies of prbtotypeso~tware during the project, a 
considerabte number achi~ved impressive results with 
,little o:r;, no assistance from the project team. 

5 

~t (p 
'l j 

,) 

" 01 

'j~ 

by 

f' 

: ~ 
/' , 

,', r , 

I 

.; 



,r:~'l 
" 6,: 1 

.,,,.-~-~--.::-~-'---;":::',,,-~.,.---_'C' 

, '~ ! 
...• ,,\ 

.. ' \ 
~ \ ~ 

• . Persons with little or no previous"~~ta processing . 
experience easil,y a.earn~d to set up~nd operate t'lhe = 

microcomputer an.d calculator' equipment .Q,sed during 
the pro[ject." In contrast, users of PCAM and!lyper- , 
cuBe normally, require as'sistance from data processing, 
per sonne1::"~to 'set up and run, the software. 

•. The system prGved to"' be useful, in departments fielding, 
'r.,i as' few as 3-4 patroi units per watch. . 

• 

• 

,: II ' ~~ ,'I 

'f 

POLI9E~4PLAN.; is the "first software packa%e r which pro­
vi~des data tabulation, patrol car allodition, and 
aea.t design as part of.' an integ~atedand cohesive 
planning, system (e.g., Hypercub~ and ,PCAM are writt~n 
in ~~rent language$, require 'different amounts 
of core-storage, 'and utilize diffe~~nt command codes 

(lfor problem definition) • ", 
-~-~ . 

'>.' 

ThEt:cos~ of the equipment n~eded to operate pbLICE/ 
PLAN, whic~ ranges from §lbout ,$30.0 for the calculator­
based system to about $3800 for the most powerful 'micro­
computer-based system ("including the cost of a good 
printer), is so low tha,;t many police agencies which had 
p):"evioasly thought computers and computer-based planning e­

to be far out of their reach now are reacting favorably 
to purchase 9f this type of system. 

~e system' was demons't-iated'to be a val)uable field 
. operations management training aid, regardless of 
whether the trainees' departments later implemented 
it. 

• Formal tr.4ining in the use of POLICE/PLAN 
, essential~ although some form of training 
cal assistance may'be necessary for users 

), ,pletel§') utilize all its cap~bilities. 

is not 
or techni­
to com-

There seem .to be many other .~,aw enforcement applications 
for the type "of microcomputer systems used by t;.nis proj­
ect, and poli'ce t.lsers of such systems, many stimulated 
;i>n part by this' project, are already writing their own 
programs in areas such as crime analysis and tra~fic 
accident analysis~ ,It should be noted,- however, that 
sof}tware developed for one brand of m.icrocomputer may 

,noe be easily transferrable tb another brand of micro~ 
confpute+" and, that the equipment used durin9:'i~\ thisproj-. 

.' ect is not appropriate for use as a management informa­
tion system (1.. e;, large dat.a base manag~ment) • 

'7 

Poli9Y Fihdings and Recommenda·tions 

In additiori to the findings list,ed above;' the project's outcomes 
sugges1l::;, several "policy-related findings" and recommendations : 

•• SOPhi~ticated large-Compu~er:".basedmOdels can be adapted 
for us~ on low-cost micr090mputer': equipment while 

• 

• 

• 

II 
! 

n 

o 

opreserving the essential capabilities of the original 
models~ 

There appear to be additional resource allocation and 
decision-making models which could also be successfully 
!'adapted for use on ~microcoI'nputer equipment. " ,.' 

The adaptation of sophist.icated rqpdels for use "pn micro­
computers requ'ires sub9.tantial effort, ,sophisticated 
progra1llI11ing skills" qnd~. a thorough knowledge .of micro..,. 
computer capabilities; thus, microcomputer adapta'l:::ion' 
of a model.will often require skill levels similar to 

, thos;e',needed: for (development of,A~he original ~odel. 
-;/ 

PerSons wit.h flo 'prior data processing experience, who 
thought th~msel ves incapable of ,using compu!termode'ls~ (l , 

have successfully applied POLICE/PLAN programs to 
actual patrol J.eploymen~ decision-making processes. 

To achieve maximum benefits to the law enforcement 
community, dissemination of POLICE/PLAN programs needs 
to be coord'inated with a program of 'education related 
to the potential.benefits of USing computer-based models 
for police planning. . , 
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CHAPTER II 

tNTROOOCTION TO POLICE/PLAN ,I 

i) 

:-:::: 

--~- 7 .. ~ 

~.!,:" 

The POLl;,CE/PLAN system was designed to allow potential users 
a range of choices regarding equipment costs, equipment manufac- . 
t~rer, and system capabilit4es. For this reason th.e use:r;; has thl1ee 
versidns of t?e system from which to "choo$e: ~ 

• a programmable calcu1ator ... basedv.ersion h~;vingpatro1 
car allocation c\"pabii,ties, which requires; equipment 
costing $300-500(~a,:ependiJlg on whether an ,?ptior"a1 ~ 
printe,'!:' is ohtained: ,~ I, I' () 

~'-• a microcomputer-based version having more poWerful 
patrol car allocation capabilities, which req~ires 
·eguipment costing $988-2240 depend±ng9n whether an 
optional printer is obtained; and ' , 

an extend~d micro'computer-based ve.rSi)~ having the " 
more powerful patrol car allocation diaP~biljties 
and also cap2.bili ties "for, <:lata tabul~\tion and beat 
de,sign, which requ;i.res equipmerlt cos~ing $2180-$:],25 ," 
depending on wheth~ran optionaI p~ter is obtained. 

The component of POLlCE/!?LA~Lused for~ p~tWcar alloc9,tiori is , 
called PAT~€}I.fPI.AN; the one for beat'planning, BEAT/PLAN; and 

/', 

Jf 
d 

the ,o'fie for data" tabulatipn,DATA/l?LAN. Each "pomponent" is a 
software pack~lge «=, ='1'he=°capabilities .bf these packages (which are 
sometimescsimply calleq. "progra.rns") ar~sumrnarized in the following 
discussion,: they are described in ~ detail in the related ,. user's 
manuals ref~repce~ in Chapte::r I. ~or convenience, a 'summary of 
POLICE/PLAN's hardware and., software alternatives, is presented in 
Table 2-1." ~, 

A .. ,~ PA'1'ROL/PLAN 
I 

PATROL/PLAN is an easy-to-t,lpepatrol car allocation model used 
chiefly for evaluating and improving the deployment of police field 
operations unit~ by,t.ime and g~ograpliic area. The program, versions 
of which can be run gn either the TRS-80* or Apple 11** microcompu.t.~s 
or the Texas Instruments ,,,-Programmable 59 calculator, ~* uses" basic " 
operations data supplied by the user to produc~estimates of 
'numerous field operations performance characteristics including: 

11, "'~"''''',~.,' '. • " , 

>~~""----
~~-~-

*Requires a. minimum o'r IGR ,~ and Level II BASIC. 
'~ .. ''''''' II ' 

, _ ~'t... L "_' {l 

~*Requires a minimum of 32K RMl, on~isk drive, and. APPLESOFT 
BASIC. ' ~~ 

,\ ~ ~··-~~~c,~. .;'1 

***The calculator version lacks a number ofthe~f~u~esof 
::f;:he microcomputer version. See the calculator software uf:fer' s i' '.' . --ruanual for details. 
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n ~ I J "'4, ' ' '\' y .1 .' 

[-, llt be numeric f,e;·g •. , i;'"ne of the data items to be en~~d is a shift . ~ 
"-'1~;'1 IJ , indicatqr, cmd shifts,~are norm~lly designated as "A," "~::~ and "C," fl 

--~=-- ~ -~~~--- ' --~ ~ !--

pr~,scriptive Beat D~slgn'\, 

To utilize BEAT/P~AN's'"p:liescril'tive features, which are appli-, 
cable only to the additive per'f,pr,mancecharacteristics, the user 
must supply (1) the value of th~"characteristic' of interest for 
each reporting area, (·2) a prelimJi~c;iry beat. plan, "and"" (3) for each 
r;eporting' area, a list ofJ:he repdrbihg.areas adjacent to it. The 
user may als{J':sp~cify groups of )repor't4-ng,areas that must always 

, I, 1; ;, this i,tern IUl"lst he record~d as n 1, It "2, ,,- and "3," for example, ~ 
".' [','I' h"i rl before inputti,n£L.i~ t,~) DA'1:AI-'J?~N)~ 1!nlik7 BEAT/PLAN, c.t vaD.i~,;" , ;. 

= c~ Inti need not be spec~f~ed for eacn'~g,ta ~ tern ~n every record.. '" 

[~IJ",l"'-O{I-'~'i_'.',},'t',t 'lI",l,'.· - The tabulations 'desired willd~t~rmihe'which input data ite~:" l' 
be assign'ed to the same· b~at.~' .~ 

Using these "±nput$, BEA1!/PLAN sUggests ambdification to the 
:" ~.,. current ~t.:plan which reduces the imbalance' among, the., beats in"", 
tG:-;;'='~,~c~-~~3~ne=c1Laracteristj,c oof interest, "while ensuring t.l1a,tthe reporting 
~'i are~s in each oftQ~ modified b'$ats rema,in contlgu0.lls." The modi-

" fication suggested consists of the transfer ·of a single'report.ing 

." 
I' 

area, or group of areas, ~rom One beat to another~'The'b~at designer 
9an accept. Or ,r~ject each suggested modification. In either cas!e, 
~EAT~PLANcontin~es .tosugg~st modifications until the 'imbalanqe ~ 
~n tne character~st~c_ca:p,not be reduced1:;>y moving a single repo~j.hg, 

Jt::,,:,~~~a, or group of reporting areas, 'or .unffltbeuser terminates:; . ". 
'/;""~O=C"r -=-tl~~ process. Q ,,",-- ~-- f " ~ =~~:; 

'\ 
\~' 
\ 
i 
\ 

iJ 

I ( 

.~. 

C. DA'rA/PLAN 
.~::.~- ---."'=~ ~=--

<"';;"',·,>,<,.:o~7PIJAN*· '.:E,S the' co:tnponento~ the POLICE/PLAN system de~J.gned 
. for u~n tabulating., the field operations data needed as input to 

PATROL/PLAN and BEAT/PLAN .. It can also be used fox:. tabulating 'any 
other kind of nume,rical data. For police departments which do not 
routinely code their dis~tch tickets or incident reH9rts for' ., 
machin7proces~ing, DATA/PL~~!, .'will greatly simplify ~~ob ,of ~ 
p~fpar~ngthe ~nr:ut. data requ~red by 0 th~ othel:"c,omponent.s--=o.f 
po:lhICE/PLAN. The us,e ,of DATA/PLAN cons~stS\ of two .steps. First, 
the, user enters the value$ of selected data items from the set of 
dispatch ticke1;.s or )iricident r~ports.selected for tlleanalysis. 

',.This data <;::an then bed.i,.splaye-w' in s.everal cdiff:erent formats, 
-), errors' can be- co.+rected, and the ':data can he stored in a disk file 

. for;,later use..' Second,the various'data items can be tabulated" 
ina v,ariety of ways (e.g:, to yield the'C'ipputs needeo. by PATROL/ 
PLAN ah-d ciBEAT/PJ:.AN). In tabulating these data items, all of the 
previously input data can be used~ or the;, tabulation can be limited 
to a specified subset. of the data (e.g., callsf0J; s(Hwice on the 
afternoon sh.l.ft, prIority 1 calls, or calls' in as'ingle beat). DATA/ 
PLAN inputs and outputs aradiscussed below. 

Input Data '''\" 
'.'~;~"'" 

o ,~ 

There ar~· nO' specif.ic in.f>ut data items required to use DATA,}(PJ ... AN, 
although each. ,data r.~cord must~g.n.ed a uniqueidentificatiorr'" 
IDlmber{an existing numbering ,,system used in manual record-keeping 
systems;. such as a complaint n~..J will usually suffice). The 
only re~trictidn on the data items used is that all data must 

"~'~.... '" - :b . \ II , 

\ *DATA/PLA~"'"i..s currently available only for the Apple II micro'" 
\ computer. The program requrres a minimuin of 32ro- RAM, a disk, and 
\\APPles,oft BASIC (see-Chapter III). " . \ 16 

"~.' 

!i. I must be specified. For example, to determine the percent of calls " "~ I 

1 
-J for sefrvhicedWhicI:tare, prsi,?r~tlY 11, 2

t
, or

d 
t3 , p~ioritYllleVaetlsm~nsdt be '" 

f' one 0 t e ata. J.." ems., ~m~ ar y, 0 e eJTTIl1ne ca, r e .... -', 
fl f I non-CFS workload, an'in .. dicator :E,er ty'pe' o"f incident is required ' 
~J tt,' (e.g., 1 for CFS incident,£o:and 0 for a nOn-CFS activity).. To com-

~ " 

nj. 
JU I 

I" 
U, 

Ul 

'0 

h pute average service times, the'.i,pput data items must include 
l,;l,~,il I ei ther the actual service' times for~i,ndi vidual calls, or both the 
it time the unit' was dispatched and the tlme'~s.erv:ice was completed, 
hJ and so on. Additipnal data items may also')je,r,eqtiired if separate 
:q " tabulations are to' be performed on SUbsets of the'~·data. For 
!!. example, if sever~ltime blocks are to be analyzed, some.~j-?dicator hk' ! of time of day -and/or day of week may be required. Other data~,~ d items that might be needed in compiling input data for PATROL/PLAN r 'I and BEAT/PLAN include .the number of units dispatched, service 
,'i IJ times for the second and' subsequent units Q.ispatched, the report:-
L: ing area in which the call occurred, and either the travel time 
'~ I or the .times of !iispatchand arrival at the' call location. 

a l~ Output. Staftst~..£s 

fJ m w us'ing DATA/prolAN" three types of data tabu'La,t;i..2!ls can be 
~,p@,rformed: '~ ~ .... , 

. ···E~~ ~ 
':\ W 
'1J 

Statistics such as the'total, average, median, minimum, 
'zand maximum values of individual data items can be 

() C~Jllputed. For exam:gle, this type of tabulation could 
be used to determine average service times, the maxi­
Irlum response time to priority 1 calls, or total tim~ 
spent o'h rlori-CFS"'"activities • ~I"" 

rIm 
fl ~l ~ 

'1 l;ll 

~j !' 

The frequencies with which individual data item values 
occur in data records meeting user-specified crit~ria 
can be counted .. This,type of tabulation could be/used 
to determine the number of calls for service, number of 
non-CFS incidents,~or the .. number of prior,:i,ty 1 calls. 

~ 

n ,,~lm 
'I- f~ 

(] H rm 
IT ~,~"]f1m 

B[-~~ 
T "H Qlll, 
~ ~' l)l"'~M 

T-f:' ~ ~1 . 
LJ ' 

e' •. Pairs of data it.ems can be cross-tabulated. For example, 
"~'<'-e,,~.average service ,'time can be computed by time block, or 

/;;/--the,J:Hstributio~~ of calls for service by priority level 
I or reporting a~ea can be determined. " . 

\. 

For any of these tabul~tions, DATA/PLAN also provides a qount of the -== 
number of data recordf5 proce.ssed, the number which met user-specifiecr==­
selection criteria, a,hd the number for which the data item being 
tabulated was missin~. 
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CHAPTER III 

M'ICROCOMPUTER ANDCALCUItATOR EQUIPMENT 

This chapter briefly summ~rizes the characteristics 
tn!crocomputer ,andprogranunablecalclllator eC,luipment, and 
the~specific systems, used during the field test project. 
tion, thepid'cedureltsed by the project team in assessing 
equipment, conf.i.gurationSisdisql,lssed. 

of 
describes 

In addi­
alternative 

A. Characteristics of Microqomputer and 
'" programmable Calculator 'Equipment 

In the last seve;al ye2l:S, the data processing indtestry has 
been'revolutionized by the development of microprocessors or so­
called "computers on a chip",\\mich have enabled the production of 
microcomputers and pr-'pgrammable calculators whose capabilities 
rival those of large computer systems of a few y.earJ; ago, and 
which are available for a fraction of the cost. characteristics 
of the resulting microprocessor-based systems compared to m~ni­
computers and larger systems include the followIng: 

• 

• 

" -./ . -, ' 
storage capac~ty--The program and data storage capacity 
(termed random access memory) of microcomputers usually 
~ahges from 4 to 64 K-bytes (characters) where one K~byte 
equals 1024 characters. Larger computer systems can . 
have memory capacities of O1').e million characters or 
more. ": 

Auxilliary storage--Microcomputers typically use audio 
or digital cassette tape recorders or one to four floppy 
disk storage devices for offline storage of programs 

,and data~whereas larger computers use much la:r:ger ':' 
"magnetic tape or disk units. ThecC!.pacities ofauxilliary 
storage devices used with theolow cost microcomputers on 
which., the proj eet focussed ranged up to several huridredK­
bytes of information (this is-likely to increase considerably 
in the near future). 

processing times;;"-Microprocessor-based systems require 
'more ti~e to perform,,"calculat.ions and other, operations 
th,an do larger computer systems. Similarl,y, peripheral 
equipmedt such" as printers, tape units, and disk storage 

,devices used in microcomputefcsystemsare much slower ~"~' 
than those used with larg'er comput.ers. However ~' for the 
types of c:alculations and input-output activities utilized 
in an interacti v:e planning system like POLICE/PLAN" the 
speed of the microcomputer is more than adequate (e.g., 
500 additiqnS p,er second). 
'-

Reliability--Many electronic components of new micro­
computer I?ystems are more r~liable than those of older 
large computer systems. Mechanical components tend to 
break down more frequently. Maintenance is less Fea~ily 
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available f~r micrecpmputers than fer large cemputers. 
When r~pairs are needed, micrecemputers must usually 
be returned to. the manufacturer or distributor for 
service. ,> Manufacturers ef larg~ cemputer'systems 
usually previde en-site maintenance service! 

-7 

• Installatien--Installatien ef micrecemputers seldom 
invelves mere than cennecting cables between system > 
€ompenents such as the keyboard, cassette recerder, and 
video. display uni ts ~,' By fellowing tHe instructions 
previded by the manufacturer fI, this installation e;a.n p 

easily be ac?;emplished 'by persens with no. specitil .,: 
electrenic er computer-related skills. . 

• Higher-level languages--unlike large cemputer systems 
which may suppert several. highen-level languages, micre­
c~mputer syst~~s in their minimum cenf~guratiens usually 
suppert enly a'versien ef ene higher-level language called 
BAf?IC. Wit,h the additien of several disk units and extra 
randem access'memery, seme micrecomputers can suppert 
other languag~s sU9h as COBOL er FORTRAN. ' , 

" \ " 

.. Size--M.::>stmicrecemputers are small in size (mest ~Teigh 
less than 50 peunds and can b,= setup en a desktop) and 
C~Il easily') b~(\traltsperted frem ene 'lecatien to anether. 

\1 \\, ' ........ -- ....... 

• ~~ .... E1i~;ic i~icrecemputer systems can ilbe purchase'd 
f.,~:::as little as $500 and,femplete systems with several 
d~sk units, pripters, and"large amounts ef random access 
memery seldem cest mere than '$10,000. 

~, .. -- . -

B. Micrecomputer Equipment: Dseq, During ''''~'' 
the Field Test Projec~ 

In erder to. assess , the 'adequacy ef low-cest micrecempui:,er 
e9uipment for use by pol~ce departments in resource allecatio.n plan­
n1ng, and to. d~termine the m~nimum system features required for 
sucl; an app~icatio.~, the field test: preject used a variety of 
equ~pment w~th a w~de range of capabilities. The equipment tested, 
which has l:!~en mentioned briefly earlier., included the follewing 
systems: ". 

., ~, 

• ~;'le TI .mi,?recempu~er wi~h 32K bytes o~ ra~.de~ access 
'",emery, a s1ngle fleppy d1sk sterage un1 t, a v~dee meni­
ter, anci fleating ~eint (Appleseft') BASIC in read-enly 
memerYi ' d" 

• , TRS-80 micrecemputer with 4K and 16K bytes ef randem 
access memery, cassette tape sterage uni t'~ video.. 
display, ~nd level II BASI~ in read-enly ~emery~ 

• Cemmodere PET micrecemputer with 8K bytes ef randem 
a:ce~s me~ory, cassette tape sterag~ unit, buile-in 

,¥1dee men:t:ter, and extended BASIC in read-enly memery; 
("and, '" ' " " 

to 

{} 

o 
o 
n 

o 
o 
D 

n 

• 

" 

Texas Instruments TI pregrammable 59 calculater with a 
capacity ef up to. 960 pregram steps, up to. 100 sterage 
registers, and magne:tic card sterage system. 

"I 

In additien, each ef these systems was used with and witheut printed 
eutput. 

The Apple II, TRS-80, and PET were selected fer use in the 
field test preject because, at the preject's eutset in December 
1977, tlley were (It the :rp.est readily available (demand for 
micrecemputer systems at "'that time preduced delivery delays ef 
up to. six menths, for seme types, ef micrecomputers), and (2) ameng 
the lewest cost syst~ms en the market, ranging from $500 fer 
the 4K TRS-80 system te!>apprexim~tely $2200 fer the App1e II sys­
tem. The TI pregrammable 59 calculater was selected because ef 
its lew cpst ($500"'with and $3QO witheut an eptienal printer) I 

a~d unique features such as a relat1vely large sterage capacity 
fer programs and data, and, if the printer was useq, alphanumeric 
print capabilities. . 

Equipment as~essment was accem~lished by develeping versiens 
of the POLICE/PLAN,' se'r\tware which previd~d the. maximum resource 

.allecatien planning capabilities ~n an easy-te-use ferm fer 
each ef the alternative equipment cenfiguratiens. The equipment 
and seftware was then used by pel ice, persQnnel :in training 
pregrams, at the project's test sites, ancf elsewhere. This 
procedure and the equipment cenfiguratiens tested enabl,ed the 
field test preject to. address the fellewing questio;ns: 

• 

• 

• 

i,' 

Can micrecemputer and calculater equipment be set up 
and used by perSens with no. prier cemputer-related 
exper ience? :::, Q 

What are the' minimum system capabilties and capacities 
a:-equired in using microcemputer and cal,culater equipmen·t 
fer pel ice resource allecatien\flanning? ' . 

Hew reliable are microcemputerand calculator equipment 
fer these uses? 

• . Are maintenance services available when needed fer these 
types of equipment? ; 

Hew mu~h training and technical assistance is required 
to use the equipment? 

The results ef this-~ssessment are summarized in Chapter IV • 

I 
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CHAPTER IV 

/' ~ 

D ,~' ;/ PROJ~C'l'o~A-SS~MEfNT~:'--'=-~~-~ __ 

,~~~~~=~" ==~l1,_tJ )'-<~, -~ <'0' ~-,= ,- '~---=---'""'--~,~_~-
=--,- n"t,_! 11,- :,,-~, -"--,.---'~~;:-~<']jhis chapter provides an assessment of microcomputer and 

if If ' calcu~~ equipment and its uses in police resource allocation 

(I
' 'Iplanning,~~ed on the experience of project staff in developi'"'.g 

>", 

o 

;:,-! r J," the, POLICE/PLAN so~:tware, and of users "of the software and, equip-
"-1 ment at ,the project' s test sites and els-ewhere.The POLICE/PLAN 

~:t," :,:,1, ;;oitware i~, also evaluated and compar~d to large-computer-based 
~J re'Sou,rce a;llocatioh moc;lels such ~as th,e patrol car allocation" model 

'"S.,\ ' ,(PCAM) and the Hypercuoe queuing mOdel. The final section of 
"r! this e.hapter dis,cusses implementatd.on experiences of the field 

',~ lJ :test agenc~es and other POLICE/l?LA~ users. I 
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A. 
I', 

Microcomputer Equipment 
~ ; --':-~---~ " 

'Dhe experience o~:L-p-.rOject staff and most users of the equip-
-ment durihg the~f~e1d test project support the following conclusions 
regardin~' th~~e of microcomputer equipment for police resource " 
allocatip:n planning: "n 

-(/ . ' 

.loue to the low cost of the equipment, polic~' depart­
ments appear to be willing to purcfiase microcomputers 
q,r programmable calculators if relevant software, is 

'/ \ 

• 

availabl~. For example, at least 13 police depart-
ments purchased 'microcompu:ters during the" project as 
a result of the availability bf pro,!:otype vers:ions o"f 
POLICE/PLAN and other software. At least 12 other 
departments purchased programmable calculator equip­
ment for the same reason. These departments ranged 
in size from very small, such as Glen Ellyn and 
Carol Stream~ II~inois, to very large departments, 
wi,:th existing data processing faciliti~es, such as 
San Diego v California, and St. Louis Cou~ty, Missouri. 

Microcomputer and calculator equipment is s~fficiently 
reliable tone used for plannirig'a:9't:ivities where· 
occasional interruptions i,n eqUipment availability 
are tole,;;,rable. Equipment breakdowns do ocCUr peri­
odically, however, and repairs generally require several 

" days to complete. Service is usually provided through 
equipment distributors . 

., Microcomputer and calculator equipment can be s.et up 
and used by persons who have no prior data processing 
experience. 

• • The efficient use of microcomput:er equipment fo;rdata,. 
ma'T\agement activities' requires a diSK storage capa­
bili ty.' . The storage of data files 'on cassette tape 
is unreliable and inconvenient. Tape storage of pro­
grams is 'usually acceptaqle, alth.ough problc:;ms in load­
ing programs into the midrocomputer from tape "are not 
uncommon. ' . 
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• Printed output is de!sirable, but not essential to the' H l' of/field operations perfo;nnance characteristics, and .', /t:'. 
effective use qf POLICE/PLAN. Departments considering U L~t~ ~. /' ",lSelieve that estimates obtained from the software "are oy I 
the purchase of a printer will n~~~o. asseSs the addi- /', -r.2.. sUfficieQ.tly accurate to 1:>e used for planning purpose~~,j//,7 ".~~~ 

-.c·--tiona;1~-e~p~nt co§.J:s=~pproximately $lO,Od)versus-the, p 11 v 

cost of staff trrne-= requirE;!d to copy information from ~ 0_ '.. .. 0 ,'. """1.,3.
1 tI '" • Of users, who experienced.. problt;ms in.u. sing the POLj:eE! . ~ 

the video display I plus the pO,tential for error in ' I" ill" /7 PLAN s~~tware, the "mos~ c0lJll!l0nly repor~ed di~2ufty 
transcribing this information;,. \ f~J /' concerned data colll9ctJ.on--~nput data J. tems~uchas 

'I, 0 f~_r response ,speed, pat:=o.l speed, and non-CF~orkload 
• ' Software developed for one micro~omputer (e. g., the j /JI are sometimes nO,t available from any,r;-eutinely main..;; 

"TRS-80) may not be easily transfer~able to another y/,~~\~t~iiIed record,., . .' // 
microcompu ter (e. 9 ., the Apple I I) I even though both '/()'k/' h I / -' 
,systems support v.ersions of tJ:1e s~me",language (BASIC). 9~t11!" tl '. .The microcQmP'hter versions/9'OOLICE/PLAN are Il'ior'~ 
,As _~ result, departments consJ.derJ.ng ~he purchase of -7~'/ - , n powerful and easier to ~/ than the programmable I tp:~,~~~~. _~~f~~~~r_~~~~!~-s~!_:~~~fY~~ft~~~"d-=~~~.~~~- ... ~~c.-";~4(,:~:;'~:~ .~-=H! Ji J ,,:, calculator versio~ , .0' /~)~f 

l -~-~:o~:~o::i~::~~:=~r:or~&~:~/ flU I , 'l(.,.f;~·7~,·~,~.~ .. ~.~.~~;~--
.... f );trogrammable calculator equipment. On the o""'he"'~~hand" , I / 

.;, tJ:1e calculator equi1?ment is morse portable~/R;'~r- ' - . r~ compariso~£PATR0L/PLAN and PCAM ~~ 

1.~ ,,- -- r-~-=:::::" ~~.~ 

I 
I. 
I 

f' · ::::~:g l::S th:P:::~::::::e t:;p::c:~7u:~~:g::~:::~ "o,i, II'J~ m .. ~ .. ~:~3;;J. ;~~.:f~~?:f~i.~1t~:~e;~~~ a~!~*6~~a..~i~~~C~ ~~c. ." 

ti ful, but-not essential.. {J / .• /,'~ .. ~:>'/ n;'·' .. )1 IIi ,//,tJ.etatrol char- ALtIlho:~!'Mo~~;170* ("pPCAM).Q "Wr~tt,en J.n FORTRAN ~br COJllPu-
II) 7' .,' Uj···' "~ Iil~/-;-/ er.l3 s. no .' a. s" e.··.:i;Q, .:JW~",' ~AM was d.eveloped by DrJ~ J. fin. Ch,aJ..' ken /' 
i, __ /' V'/~ , .~ !,i.7 and Q'rhers ,at the, Rand ' Corp~~J.on. PC~ addresses the problem ._ . ~nL/ 
H \~, B. POLICE/~V'software . . ~W.' of al~ocat~ng, avaJ.lable patro~ cars. among ti.me .bl.OC.kSl ... an,f;i./o.r geb- r------> r: /,'/ /~/ = " M I/~' I,~ U1 ,?rapluca~ regJ.ons (e~g.J precJ.ncts). PATROI./P~~t-1 __ e!l1l:ll~l~~~';:; .. P~~ //6"[ , . Thrc;>ughout the. f~eld t~project, the POLICE/pLAN software .. /iJ ~ Il! ~n that ~~ h,:,s both d:sc,,:!pj;j,lre.,and pr@q!'11>tiveca~abi'nt:1:e~o-"fiI~~ ',7' r 

l~"~' 

i'i vJ.ded the basJ.s .~ the followl.ng 9bservations abou:z::the,~6ftware: \ . 1 block~" 7~ght cars ~issJ.gned t<? tJ.me ,block 2~~nd soon). I In t9-e, .. ,I 

l
iJ, p /' //, ~ prescrJ.pi:f:J.ve mode, PC-AM determJ.nes (1) the mJ.nJ.mum number of C~TS =' ,",,,--= r ,,=, 

: • P9L~PI.AN can be' us
7

d succeJ?~.,,, ... J.lY by P.~6ns who have . n ~ III neQeded to m.eet ~ser-specified con~t~aints on. perfo. rmance '. <:~t};1iiafe .. ·.~.,_- .. ,,-~,- .,~~ 
f/:~~rJ.or data processJ.ngexperJ.,ence.,. -~' u. l' U (2) the al~ocatJ.on of a user-specJ.fJ.ednumber of c;ar. s .. Wh .... J. ... cb:op~:LID.)..~es-- . ~, 
II . .// " "./ < " '. th, e ,re,sul tJ.ng value of one of the performance est~mat~s. _(,e"~('f";'~ lJlini- ' I 

,11, ~ Formal training in theu?use of t~ _;PQLICEjPLAN is not ~ mJ.zes respopse time), or (3) the best allocati,gn-~or1in:i,~t's which also~ -: 
.11 " /9'/ essential (e.<:!-., nine of 19~rs q.f·pr.otot:YP~.;lIi9ro- == 0 ~ /. ~.. meets user-specified constraints on ·thep..er-f6rmance.,-,~stimates. q. "1' 

\l /? / computer versJ.ons of POL~GE1PLAN q'nd 13 .~~user~ . ~ 0" ~'~:, " 

. . ~ "",,:~z"/ of . proto~ype cal. CU.l~~ . : . ICE/PI.AN had 0'. U.J tni. Principl;e differences between<PCAM an(l, PATROL/PLAN include the " <~ -~-=' !1?r- nOL L~~e:rveCl 7xte!V'AVC: tra1 , Training or some f1.~ lUl following: .. , "'- I '?1 / ... ~ form· of technJ.~1: ,as ee, q6wever, maybe U t·. n ~ . '7 0", 
/./ lJ" necessary, f?~ mo::;,.;-#,· ers to cqrllpletely utilize al,l ~ .. /' • Diff.erences in -,:neperformance characteris,;tics computed" // 
/.? J the ~/~?>~ of POLJ:CE/P/I,I\N'o .. 0 . .;".1 ~ . ~:l:;!" and PllTROL/PLAN, which are sun;~ri~ed in TalTle" ~ 

II! • P9l':~{;" ... LAN ~s the. fust, software package ",hich pro- ' I .. i5- ft·~,··· 
'f1 ./Alc::s (lata tabulatJ.onlE:-~trol car allocatiofi,an,d beat Jim • PCAMutilizesSQme input data tha,t"isno,t require!i to. II 
1;'/~' de'sJ.gn ~,~' part of a .. n ip.!ceg~ated andcoh

7
sive 1?lartning 0 '. UlJ use PATROL/PLAN. Inadc;:l:i. tion, some common input data t! 

r. /' system ~e.g.,Hyp~~cupe and PCAM are wrJ.tten J.n' ~ items~re specified in sligh.p.lygifferemt form in the ~. 

i.' . ,/yP ~;;. ;e. ~:~;ag.l:~g.~~. ~e}~'~er~It~~~e~~f~~~~~d a~~. ~~;s f~; 0 '. In' ~ 
f .. / Q. Pri~blem defini tipJl) • ,. . -: " U *l-1any ~f PCAM' s formulas",for computing performance estimates' -tc 

/1 " · :~i.~~~~a;~~~~~~,:~~:~r~'t~aig~:~~:~~s u" 'n ::::i;~:;~ui;~~:;;;:;f:~~u~=:~~~ manua1~ fO~ a d~tailed diS~a'.<· 
L
: " ~ .. <ft 24 0 \ M 25 H 
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Q "Table ~-2 
Ij - -

INPUT DATA ITEMS U'S~\D. BY F';ATROij/~LAN AND PCAM'!. 
Q 'j 

Data Item 

Block names 

Nurnberof uu.its 

'.Average call rate by 
time block 

Aver~geca11 rate by 
hou17 

Fraction of call!? "==,-=. 

requiring one, ,two, ••• 
gnits to be dispatched 

Average service time 
by time b10c~. 

.~\\ 

Average service time 
by hour \ 

Average service tim~ 
for first, second, 
unit dispat9hed 

c 

Average non""'CFS:work 
per unit ~" 

Unavailability parameters 
used to' cOnlpt;,te non-cPS 
work from CFS work 

Fraction of calls whic,h 
are priority 1, 2, and 
3 

o 

PATROL/PLAN 

Yes 

Yes 

Yes 

No 

c 

Yes 

No 

No 

Yes 

Yes 

No 

Yes 

II 

PC~~ 
-'--

" " II 

Yes , 
II 

" 
Yes,\ 

Yes 

Yes 

:~ 

/;' 

Data IteJll 
===-

Area o.f region 

Numl:>er of miles of 
patrolleD. streets 

Average response 
speed 

Average response 
speed by priority 
level 

Average patrol speed 

Yes 'procedu:r;efor handling 
calls 'when all units 
are busy 

Yes 
i Average number of sup-
"pressib1e crimes 'by -, . 

No I: time block ~ 

Terminology used to 
refer to .divisions, 

No precincts, and tours 

Maximum/minimum accep~ 
Yes; table values for user­

se1ectep constraint 
varia.b1es 

Yes Mihimum and maximum num-, 
ber of units that .can 
be allocated to a time 
block"'" 

Numbe~ o~ units to be 
allocated among time 
blocks .~~ .... 

0 
P~TROL/PLAN PCAM 

Yes yO; 
Yes 

YIT 

No Yes 

U 
Yes No 

cU 
Yes 

.Yes,. If 
" 

\, 

iJ 
No Yes 

" n 
No '!les 

U
1 

B 1] 

iD I' 
~~ 

U 
C 

:0 

,'] , ~~ 

*The Ilootation "yes" indieateEP that. the ~a:!:a item must be specified ,in order to ';1se thII 
program. "No", indicates that the data ~tem ~s not used by the program. \ Other notat~ons, JJ 
as "B" and "C," identify performance characteristics (see Table 4-1) for' which the 'da.,.ta it'em i'l .. 

is, requir:d. If th,ese performc;mr::e characteristics are . not, of interest, then the data itemO" '--. 
cal1 be om~tted. " F~r reqtrl:red J.tems, fairly rough estimates will suffice in some instance::; 

" (see the user • s manuals for details) ~ '\ 
'\, 28 U .\ 
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may hot be avail'able to department planners when 
needed .. Since PATROL/PLAN is used on a seoarate 
compu ter , it is always av~:dlable to the" plinner, 
except when equipment breakdowns caUSe a temporary 
interruption in service (see Sec.tion A of this 
chap:\:er) • 

Fe'atures of PATROL/PLAN which are not available in P~llclude 
the following:' ·.Co 

• PATROL/PLAN provides three options for handling calls 0 

for service which arrive when all unft:s are busy: 
(1) all calls, regardless 'of priority, are queued 
(stacked)., }:;t,nd s.~rviced on a first-come, first-
Served basis by- pri.ority~ level, (2) all calls, regard .... 
less of priority, c.re inunediaj;~ly dispatched to baqkup 
units, or (3) priority 1 calls.are"'--.immediately c;lis':'" 
patched to backup units, while priority 2 and 3 calls 
are queued (stack'a<1L=, PCAM assumes that all calls 
arriving when lall units are busy are queued (sta"cked)" 
and :krviced by priority level. . 

'\ 

• " PATROL/PLAN can allocate units i\i,amo~g time blQcks on 
the basis of average unit worklbad, uncommitted time 
per unit, travel time to priority 1,'2, or,3 calls, 
response time to priority 1, 2, \pr 3'calls, and 
patrol interval, in addition to the performance .' 
characteristics usable for allocation .in PCAM (i.e., 

• 

°fraction of calls queqed v average ~ueue delay, 
queue delay for priority l, 2, and .• ~ calls ,and 
average response::time).\ \ 

. ., " ~ 

PATROL/PLAN provides two options for ~llocating units 
among time blocks: (1) units~an be a'11ocated in a 
way which minimizes (or m~imi~es) . the \~verage 
value of a performancecharacts)ristic over all time 
blocks, or (2) units can be~al1'\ocated in'\a way which 
minimizes the maximum value (or .~aximizes'\ the min:i­
mum vglue) of a performance characteri'stia over all 
time blocks. .; '" 

Features of PCAM which are not suppoFted by PATROL/PLAN include 
the following: 

• PCAM utilizes hourly call rate and se:r:vice time data 
c;in computing its estimates of 'performance statist.ics. 
"The res1,ll ting, estimates are, more accurate th?ln thos~ 

computed. by PATROL/PLAN, which uses an ayeragecall 
rate and se;rvice time f0lj' the entii'e time block. 

II ','. 

.: PCAM allows the amounto~~ time ~perit on ,non-CFS 
~:tivi ties t.o ~arY,Wi th . ~he amount of time un~ts 

speniL9.n==e'aJ,l.s ~'for jlservJ.ce. PA'l'ROL/PLAN assumes 
that non-CFS wbrkload is constant by hour anQ'unit 
for a time ,block. 
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• PCAM allows one overlay shift to be used. 
does not allow time blocks to overlap • 

. .' 
.:-// 
P~TROL/PLAN 

. '- -

• };-CAM' s database can include any number of "tiTne blocks 
p.nd geographical regions. A PCAM analysis can cover 
all time blocks and regions, or be limi'ted to selected 
regions, days of the week, 'or time blocks. PATROL/ 
PLAN allows a maximum of seven time blocks, and 
separa te analyses of sele'cted time blocks' may not 
be possible without reentering some of the input 
data. 

Comparison of BEAT/PLAN and Hypercube ~ 

BEAT/P;LAN emula-ees the Hypercube queuing modell in that it is 
a computer-based resource allocation planning tool which addresses 
the problem of q.ssigning patrol units to geographic areas (beats) 
for Cl specified time block and region. Developed by Dr. Richar~ 
Lars6n and at,hers at M. I.T,., Hypercube was originally written in 
PL/I for large computers. Since its 'inception, several versions 
have evolved,lk including one version written in COBOL~ Themost 
powerful version of Hypercube curren€~y available ~s an interactive,­
user-oriented version intended for use on a time-sharing-type 
computer system accessed ,,,i th a teletypewriter-type data terminal. 
Principle differences between BEAT/PLAN and thi.s _~?l_tt~~. version of 
Hypercube include the following (the oj;:her. versions of Hypercube 
lack many of the features identified beilo\>l) : 

• Hypercube provides more detail€~d performance charac-
'teristics by computing many pE~rformance estimates at a 
report;ing area level. Perfornla:ncie estimates at the 
region, beat, and unit levels-,-\.,hich are the estimates 
most frequently_ used in desigI).il:1g: beat plans--are 
provided by both Hypercube and BEAT/PLAN. Hypercube 
and BEAT/PLAN outputs are summarized in Table 4';'-'3'. ** 

• Many input data items requif~d 't:o use BEAT/PLAN and 
Hypercube are quite similar, a,H:hough the format of 
the inputs diff.er slightly in some cases. In addi­
tion, each program can utilize opit:ional input data 
itf.:!ms to produce additional oui::pult:s or mote accurat,e 
estimates of performaflce charac:1t:eristics. Table 4-4 
summarizes the input data used by BEAT/PLAN and 
Hypercube. 

• To use Hypercube, beat designers: must familiarize 
themselves with a number of conUllle'mds used to initiate 
various features of, the system (''=.9., -the· command 
WORKLOAD is used to 'specify or modify the average 

*See How to Set Up Shop for Use o~ the Hypercube System for a 
discussion of the characteristics and (?Ieatures of the various versions 
of the progFam. . 

!' 

* *See the B~AT/PLAN and Hypercuhe user's manua.l.s for a detailed =­
di;soussion of program inputs 'and OUtpt'LtS. 
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Performance Characteristic 

A. Region, Unit, Beat, and Repo~i~g 
Area Performance 'Characteristics 

, <~ 

1. Average workload per unit 
• Region-wide 
• Unit 
• Beat 

~"~ Rep()rting area 
2. Response/travel time 

• Region-wide 
• Unit 
• Beat 
• Reporting area 

3. Cross-beat dispatches 
• Region-,,-,ide 
• O,nit 
• ,Beat. 
• Reporting area 

4. Patrol interval/fre~uency 
" Region-\lide 
• Beat 
• Reporting area 0 

5. 'Disp?tcH" error probabilities 
.' R~gion-wide -
• Reporting area 

;-:' 

4iPJ 1 

o 

Table 4-3 I 
" I 

PERFORMANCE CHARACTERISTICS COMPUTED ",I 
BY BE~:/PLJ.l.N AN9 HYPERCUBE 

BEAT/PLAN HYl'ERCUBE 

Yes Yes 
Yes Yes 
Yes Yes 
No Yes 

Yes Yes 
Yes Yes 
Yes Yes 
No Yes 

, -
Yes Yes 
Yes Yes 
Yes Yes 
No Yes 

Yes Yes 
Yes No 
No 'j Yes 

No I}::" Yes 
No Yes 

- Performance, Characteristic 

"" -. '~-d . 

B. 

Reg~on, Un~t, Beat. an Report~ng 

Area Performance Characteristics (cont'd.) 

6. Miscellaneous statistics 
• - Inter-reporting '?rea 'travel 'times 
• Average unit-to-reporting area 

travel times 
• Unit-to-:'reporting area traver 

timeis p~.rceived by dispaf:cher 
'. Fracti6n of each unit's f,ree 

time spent in each reporting area 
• Percent of time all ",units are busy 
• Average travel time f07 queued 

calls 

Reporting Area Data Aggregated by Beat 
d, 

1. Region-~lide totals, beat ,1;:utals, and 
perceni: of region, b;ltal jJn,~ach beat 

2. Beat index values \,i' 
C. Prescriptive Beat Plan Modifi~ati.::'~. 

1. Suggested transfer of reporting areas 
from one beat to another' 

it, 
Q 

No 
No 

No 

No 

No 
No 

Yes 

HYPERCUBE 

Yes 

Yes 

Yes 
Yes 

NO 

No 

\? 

J 

-, 

"/) 

o 

o 

~)' 

o 

,~ I' 

-
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INPUT DATA :t'l'EMS useD BY BEAT/PLAN AND HYPERCUBE· 

DATA ITEM 

Reporting area idenii~iers 
r '.l~, 

/ 
X, Y-coordinates Jf 
reporting area ce.llters 

! 
SiZe of ~eportiJg areas 

( , 

J 
,RelatiV'e repo7t:ing area 
workloads / 

/! ' 
II £" " 

Number of ml.lies of " 
patrolled streets per 
reporting area 

AVe'rage response speed " 

Average response speeds 
in X and Y directions 

Average pat~ol speed 

Average service time 

., Average service time by 
unit 

Average call ~ate 

Non"CE'S workload 

preVentive patrol 
factors 

'" Inter-reporting area 
"tr;av91 times 

. Average unit-to­
"reporting area travel 
times perceived by 
dispatcher 

.'-.' 

c 

BEAT/PLAN 

RequiX'ed 

A 

A 

A 

A.4 

A 

Not Used 

AA 

A 

Not Used 

'" A 

A 

Fixed 

Fixed 

Fixed 

HYPERCUBE 

Required 

Reciuired 

Required 

Required 

A.4 

Required 

Optional. 

A.4 

Required 

Optional 

'Requil;ed 

Required 

Optional 

Optional 

Optional 

PATA ITEM 

Dispatch~r knowledge of 
call and unit locations 

Dispatch procedure when 
a unit other than beat 
unit appears to be 
closestr to call 

Procedure for· handling 
calls ~llen all units 
are busy 

proportionality con­
stant used to compute 
intra-reporting area 
travel times 

Terminology used to 
refer to peats, u&its, 
etc. 

Beat identifiers 

Beat n~s 

Report~as 
assigned to each 
beat 

values, for each 
reporting areat of 
other data items 
to be aggregated 
by b~at 

Data item weighting 
factors used to ~om­

",pute beat index values 

,Prqcedure for handling 
repprting areas as­
signed to more' than. 
one beat when a9gre~ 
gating data 

Reporting area adja­
cencie.91 

, ';~--' 

BEAT/PLAN HYPERCUBE 

Fixed ~quired 

A' Required 

A , 'Required 

Fixed Required 

Fixed Optional 

Required aequired 

Required Not Used 

Required Required 

S,C Not Used 

B.2 Not Used 

B,C Not Used 

I c Not Used 

'*The notation "required" u':7icates that the data item must be specifiedoin order to use 
the program. "Fixed" ihdicates that the program assumes a value for the data item which cannot 
be 1l)odified by the user. "Optional" in~cates that the dat.a item can be specified and will be 
11sed by the program if avail~le. If om!tted, the program will assign a value to an optional 
data item or compute its value from other usef' inputs. tlNot used" indic'l-tes that tilere is no 
provision in the program to use a ~ta item, even if i~ is available. Other notations, s~ch as 
itA" Ctr "A.4," identify performance characteristics (see Table 4-:t~}' for which the ,data item is 
'reqUired. If these pe,rformance characteristics are not of interest,l then the data item can be 
omitted.,; 
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call rate and service time). Once one of these command;:; 
has been entered., the user is prompted "for any ~~~gditionaL 
input data items that are needed. BEAT/PLAN, onl::he, 
other hand, does not require the use of a command lan­
guage. Instead', BEAT/PLAN identifies the options avail~ c' 

able to the beat designer at each point of an analys£s, 
and prompts the user for tqe option selected, plus any­
input data required. Both BEAT/PLAN and ~ypercube 
perform extensive error-c~ecking of user fnputs. 

o 

• Like PAj'ROL/PLAN, BEAT/PLAN cap be loaded into .;i .micro­
computei~'afid ~run<by persons with no prior computer~:t;;elatede 
experience, whereas Hypercube must first be installed on 
a l'0rger computer system by data processing personnel. 

; " 

• Like PCAM, ~yperoube usage is limited to police depart­
'mentswit;h access to large computeh' systems.' Even 
departments with in-house computers will probably be 
able to use the most powerful version of Hypercube only 
through commercial or university-based time-share. net­
works because! (1) the language in which the programs 
are written ~s not supported'by most police department 
computers,~ q~) iniaeractive Ei:-ogram operation is rarely 

'suI>ported, aifld (3) the large amount of core storage 
that may be irequired to use Hypercube is seldom avail­

~~able (see Hdw to Set Up Shop fcir U'se of the Hypercube 
System for a discussion of system requirements). 
~'-

'0 

• When large a:qlounts of core storage are available, 
hYP,7rcUbe can be u~ed to analY.Z~t 1, ar~er regions (i. e. f 

hav~ng more report~ng areas) an<l larger beat plans 
(i.e., havi.ng more beats) than ,dan be analyzed with \"-, 
BEAT/PLAN. ,. Fore example, HypercJlbe has been used to ' " 
analyze reg'ions with as many asj!249 reporting' ~reas 1) 

and 29 beats. With B~AT~,PLA. N, ~)po:rnparable analyses 
ar.e limited to approxima~ety lp~ reporting areas and 
10 beats. (If fewer be~ts arcirs::!,!uired, more reporting 
areas can b~ us.~d and v~ce v#sa.) '~~'. 
,) f"., . '.' , 9 

Fea'tures of BEAT.~-~~~ not provided by Hypercube include 

• BEAT/PLAN, ha \. pre,scriPtive, as weil as cl'escriptive, ,', 
capabilities.\ That is, given a proposed beat plan ' " 
and an addi~~e p~rformance characteristic ~o be -. 
balancedamong·the beats, BEAT/PLAN can suggest mod~­
fications "in the £orm of reporting areas to be moved 
from one beat to another which wi.ll reduce tlte . 
imbalance among beats in that perfo:tmancecharacter­
istic. Hypercube has no prescriptive ca:p?bilities. 

"" BEAT/PLAN can be used to automate m~nual beat design 
methods, including thos'e based on workload or hazard 
.formulas~ Factors such as beat size, population, or 
the number of businesses_in a heat are not eas;ily 
included in H:ypercube analyses. ~, 
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o if! ;...J Selection of the Three Field Test Departments 

I f:1~:1 f) Il " 

[rl, · .. , .. ·.'.·1~\: .. ].·.> ... 1. The three policeOdepar(bnents selected as sit:.':,.~s for the field iii 
l test of prototype versions bf POLICE/PLAN were participants in th~~ 

LEAA Integrated Cr;;iminp.l Apprehens;ion Program (ICAP). ~Because th:i:s 
wh1.·ch are not provided by BEAT/PLAN ]ieatures of Hypercube .. 

t' s for computinaperformance ['\ j program required participating departments to conduct a' compreheri~ive 
. Hypercube .prt<?cvi~es (~w)o s~~tt~~ics ca.n be com~ilJted "exactly"* ! llreview of their patrol functions, these, departments we~e deemed 

~~a!~~::~t~?~~~c~o~k~~~f~s~~~ ~:~~~~~tT~~~eit~~;:~y r~ I ~ I.' primeI:a::~:a:::8 f: ::~::::::C:~:::~ abOut POLICE/PLANW~S ' 
r~~ucing computing time and COE},t) and ~r~~uc~e~:~~;t:sti_ U· 1>1 ijdis.tributedto the approximately 30 police departments then involved 
which are usually within two percent o.~ rformance \. ':; l Hi in the ICAP program. The","enc~osures detailed the potential bene-
mates. BEAT/PLAN produces only the approx1.mate pe ['\: l.,'~ f~tsoO'f using POL+CE/PLA~and the .pr~jected obligations of the ~est 
characteristics. ."', '.';~ m. 51.tes. Interested agenc1.es were 1.nV1.ted to attend a demonstra:t:J.on 

, ~. 11' ~ . of POLICE/PLAN in Arlington, Texas, on August 29th, in connection 
Hypercube provides greater flexibilit.~r·in mode· 1.ng . f "' [, .1 with a national meeting of lCAP project participants. . 
dis~a tCh operations. For example, the user <?an s~ec1 y l 'i "'0> . 

include the following: 

• 

.. 
-- f 

./1 

how precisely the dispatcher. kr;OW9 the ~oca~:-o~ ~h a !L'" ~.~ ru.tt .'" FOl.lo.~{ng the mee'c .. lng , fourteen·, ICAP ag.encies .expressed interest. 
call (i e whether the report1.ng area 1.n w 1.c, e 11 n.1 " in participating as test sites. These departments were asked to 

:~:~~~l'~~t~:~t)hfe;piE~g~E~~~-~~~~~I---l~~-=~d'~=1~d~ls~~b=~h~S:=t~mb~5~h~d~d!~1'~===~~=-· 
the exact 'oca 1.on, . . ) BEAT/PLAN assl;lrnes . ~ IU subm1. tte.. comp ete app l.c~~,-1.ons y /c e ep e . er .; ~ '. ea 1.ne: ·-·~."c.,~~ 
which the unit is located l.S known " . ' .,.. n; East Providence.(RI), Law!.ience (KS)", New Orlei3,TIs (LA), Norfolk (VA), 
that the dispatcher .. knows, tJ:1e reI?ort10g a]:'ea. ~nb~h1~~it U i ~ til Pontiac (MI), J;lortsmouth (VA), Racine (WI), Springfif.:dd (MO), and 
a call is located and beat l.n Wh1Ch eacJ:1 ava1.'i a e I Ij til St,pc}{ton, (CAl';. ~ 

is located. [1! b Revi.ew of these applications was accomplished/by having them 
Hypercube provides greate:: oflexibility in spe~~fY~~~ j i l~ iiI evaluated by seven m~..Iribers of the Project Advisory Board, two . 
the preventive P.fltrol pol1.cy used. For .examp ~ . .,~ kJ members o~ LEAA' $, +CAP management team, the NILECJ project moni-/ 
~ser can indicate the relativ,e amour;t of ~ree t1.me ~l( :1' 1~ tor, and t.hree meIttbers of TIPPA' s research team. Applications. 
units spend in each reporting are,a ~n the~r beat. j. ~,j, Hi were rated on fyJe issues:. (1) the department's.need for an 
BEAT/PLAN assumes that preventive pa~rol 'is propo:-- .~ IJ.li imprOVed f;i.eld'Qpera.tJons deploymeIit planning syst~m" (2) capa-
tional. to the relative call-for-serv1.ce workload 1n fl! 1 bilities of the department staff expected to be. assigned eto the 
each reporting area. U \' project, . (~}/ adequacy of the department' s data base, ( 4 ) probability 

. f' d l:~ TIl ,Q£~i·mpx-ementation of' f1,eld op¢ra~ions pla.nsc:based on PO:r,ICE/BLAN, 
Ii ercube allows an average service time to be spec~ J,.e :~ ill and (5) an overallassessmene of the department as a tes'b site .. 
f~~ each ';1ni t: BtEhAT/PLAeNfaO' :~uamlels u~~~; the ave~age fl" . 1 i Reviewers I rat~ngs we:-e

f
. sub~'¥.tuently tabu:J.atedhand, afte-: somhe , 

service t1me 1S e sam .... U •.. ·.l&. final .j.nfo~matl.on ver1. ~cat~ol\ by phope, the tree agencJ..es , aV1ng 
. 1 {"l t j ,. th~ highest total scores were:," se·l-ected as the test sites: Stockton, 

Hyperc~be ~llows the user to specify the term~no ogy i . ~ CAt Springfielq., MO, anclNorfolk, VPi. ICAP departments not 
used in program outputs to refer to beats, un1. ts,·· I . 'Iff i selected as.. test .si tes were invited to obtain and US(ia pro]' ect 
reporting areas, e~c: The terminology used in BEAT/ .~ i\' j .1 soft\qareon~thEdr own,. without technical assistance from TIPJ?A. 

• 

• 

• 

PLAN "~~nn::e:::::::::~ation of POLICE/PLAN\. 1[,]1 \ '~ __ .'~~ • \ :~:: ::~i:::~ ;:;;:ze:~~~:~a~:rs~ction of this ChaP:er. 
t "t Acti'yj.,~,;~of~t.he field tes1! component of the project· were 

This section discusses the POLICE/PLAN sy~tet;l field tes~. Te~ _._ t.'1' I pChlu
a
' sste-erI'eI~d.~--in,_.'/.t ..... 9 three time segments: 0l:i .. r"ientati.o. n .. " Phase I~., and . ..' d ddt 'I d assessment of the 1mplementat10nan --'C'- • 

act1.V1.t1es :vnclu/e. a e a1 e lice.d.e' artmenn-s,- ,and a--''Celephone sUl::,vey 
use of 'bhesYSLem l.n-thrs_e .p_o . .,' p. f the system n 11 

of 29 other agencies ~which used protot~pe ver~1.o~~i~n illustrates U '.', m.' 
without direct-project support. The f=!-nal su ~e of POLICE/ !!! 
~r1~c~:;s~~l t::::P~:~~i~;i~~~lnl~~s~~it~~ ~e~~~~e~~~~l.jg 1<he field rill· 
test. / W ··.1.m \\ ._______ . I 

a·.c·.c.urate mathematical model is used-­*A'more complex and more 
the It however, are not literally "exact." resu s', 

I 

"~ Orientation. Follo~4.ng selection of tne field test agencies', 
personnel ~rom each dep~rtment attended a g..,day 'Jtraining workshop 
at TIPPA,. lEach agency then receiveq, a PET microcomputer for on-si1;,e 
~se and a copy of. the·1.atest version of'the PATROL/PLAN program .. 
(DATA/PLAN and BEAT/PLAN had "not yet been written). The objectives 
of the orientation period were (1) familiariz.ation of test agency. 
,~ ~-..;.;:.---
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-;~t, perso::~:C with microcomputer equi~~ii~'f<!1d~ use', and (2) '. ~~r ,&~. , k' 

T. initial investi,gatioh of tbe a\1ailabi1ity'a,t,:the~eS,.~,,~.'td'.',e= .. sOf -the ,,' nil l,,9~'~]:lJl" ~1 

____ ~"';"'\--;:¥ Ii - j - . ,-
/ below f07 a mor~~s:r.red- ~~vi'E:w Gf, No.r~o1,k ~ s· an~lys;~) 0" Stockton -""''''''~~-, 

had st.J.l.d~ed ~~trol- perf~~anc~ l.mpl~eatl.ons~.nvQlved' ~n"S~veral :r~",. 
Ii prqposed /a--l'ferpatl y:es:"j:~or c1ep10yin,g seven new~~~hiteg g£ffCE!l~·S ~ I 
Jl and. regeploying a ~ spec Hi11y-t,rained group J:rf<lI s trikJa,'force" offi- "L 

I,: data needed as i input to'. PATROL/PLA~l.~~· '-r..-b- ':>.-~, ' 
" '< ~ -0- - ._.~(""';r- . _ -::'S--: 

+" t:Phase I. During Phase I, each field. test departnlEHrt ~~.s - ~. it 
I' re'quired to complete a"hypotheticalfl.e1d operations p1a:hnfng-ex~er- .~ I 
r, cise using project equipment and software and to develop a pre- ~"- Q Xi _ 
~ 1iminary' plan for study of their depart-ment's own fie·ld operationspr-~-e= ~1. I <-

,during Phase II. c\ '" -"''<.o'';/' :.J I: ';-"'f;f.j~. c 
~ . lli~J 

. ~ To initiate Phase I", a meeting of test s,ite repre'~e~tatives n "'" P I' . 

'1 was l1eld in'S.t. Louis on February·9, 1979. The agenda j~nc1uded: ~ U! ,I" f.·.~.:,i. : 

¥. review' of reqent project activities involving design bf additional, ,Ill 
'\ software ,and .expans,ionof the capabilities OI the existing software; - , 1:'1 
~ discussion of' the upcoming field test' activities and" ti,metab1ef~':'~ -·~"=U I R iii 
~ ,c'feedback from the test siitte per;;onnel reganc;ling the December> t:rain- I r.~ m 
~. ing program alld use of PATROL/PLAN one the PET microcoll.lputers; f11 t1 bvefvi~w of the Phase I 'field test exercise; and instruction in the n l

l
·., p,l,l! ~ 

use oftbe latest versions oftJie POLICE/PLAN package I s components u I' ~ !ill 
"BEAT!PL.A1I.'., DATA/PLAN, and PATROL/PLA-1\I) on the TRS-80 .. ,microcomputer. 'll 

, T(.st -, s:ite PElrsonne1 werl:' 1I1so asked to complete .. a questionnaire 0 i 'j U 
_ . ~ /' aft:er/they _+eturned home regarding the project so~\tware and their ~ 
'=-~o~ expel;l.ep..ee-wi th the PET microcomputers loaned to tn~m py the proj ect. q ! l 

~ "":~ -"'==' -~ =~, __ '. . 0_ ,. ",' t I \ U [l 
J Ii The Phase] <Field Test Exercise' (F'rE) was desig:Il~£t=~Q.-" be a~ J i ~ ru 

" ~ realistic simulation of a police department resource allocation ' ! [1 

~ problem which required the use of. fl.11 of the proj ect 's m:i,.croeomputer n i ~~ ill 
~.,,(! ,~ softwak~ackages. One aspe.ct of the problem a1s9 tested the ca1cu- . U \':11 

t lator vers'±oo ofPATROL/PL~"> TheFTE included a sample set of , ~ 
~ dispatch cardswqich formed the, basic source of operati0Ra,1 input of' n :.. 1 

~ data. ~A1so provia~ were draft user's manuals for the, different U ..... ,. 11 D 
i~, ,,' s_~ftwarepaCkage'9. "~"... \ 0, I, I ~i 
" ' -- n.!, i 
~ two T~~~~ ~~:~~e~:~e~; ~~~~:~t~~~~a~~:t h:~ t~e:~S d~!~!~~d b~y TIPPA U.I : U 
~ . to cov/7 ~he following areas.:, time .. ··· and cost -of completing the 1-.-1" =--'~''l1k.;.,~ ru 

.. "1 'FTE, . ab~l~ty of users to operat~ each 0; the programs and types i 
. ~ of equipment, quality cO'I the useri'-s man,ua1s, accuracy of POLICE/! 
i i~A~~StPe~forritance estimates, a.nd lqca1 plans fOl: Phase II of the t 

<::::. ;;j ,y_~~_ ~e Te:: ,;~ite responses to this questidrtnaire were then-used by 0 j 0 
'; ~; the project team tp structure the ;!,ext ro~d <Sf revisions to the 
I ~micro:::::t::. pr::::: _:::s:s::. :f m:::a~::1;; ~est. ea6h ~est depart- O'r;; :-"" 
.
j ment' used TRs-eo microcomputer' equipment and the newest _prototype 
I prog~ams to analyze al,ocal."~~source allocation' propl.eni-based on , 
~ theijlx-° own department! s data.. The'" resu'l,tSQJ thesee"fforts we:t:e I 

:,:J sunuiitarized at a. June 28, 1979, field test wrap:.;;up meli!:ing at 'TIPPA 
.-. ""j and II\wer~ detailed in written reports prepared- byeach<repa1?,triteJ1~ 

, "-At the meeting, p1anp,~:rs_f.IQlll .J:ha-~ee- -dep~trnents !:'cFori-,:oG~6Ceb~-==~ 
_~." -fu!appl,ication Q'f-the It:;oftware. The Norfolk E,Qlice Depa;rtment 

~-' !" ha~ already implemented new field operations deployment plans 
a '" r C(tver;rng-ene-'h~:t'Of':~~;~~~i-ty, designed with POLICE/PL{\N (see 

/ '~, ~~:'.'_-_. ~ (I - 36-~-~ , 
~ /{ 

" 

I' '. 
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llii 

~ 7' 

L 

I l 

1i gers ... ~. spr;ng:fi~ld repprteq, using~:E-'Q~I$E-tptAN ~pra.n extel1~,ive j, .' I 
\\aI\al~~i~ "of,' tn~i!,<pa~fJ... .... :fior";serv:i:Ce-·wOrkroad .. ana f.o~~ r~a.blr:fg:nrnent II 
, 0:& th€-,~ty' s -patrol ~ __ ~:~ts. = l ;' ~. ~ .r ,//"",= -~\', \. ._: .' 
. Telephone sur~~~ of ~"ther --trse-:r.~genci~cs ~?,v//'/;, =' 'l!f jcC 

, 

.~~ (By April 197'9-" \,29 other' p~:~ice, ~(ies. ':Thich , had ~ear~ecd 'f·· 
of'PO;LIG.Fl{PLAN . through the I?roffect;~,;'~k.--~nformatl.on d];ssem~natl.on ., . 
act~v:j. ties, 'hqdohtaineg,.c:::opies ,of prototyp~ versions of proj e~t cd 
Eioftware. qur:ing April ai1d=May:"19~19,ial-l;oftbes,e . agenc.ies"" were . ":iF ,'-' ~,t· 
contc;cted by -telephone and ask:ed to comment-on the-wa-y...a..in owhich, ? I 

~hesyst.em had b. een used, any Pt'o1;:lleID. ~,.e. ricounterec,l,. and Po.ssible - I> -'.1,' ',. 
~mp.povements to the programs and doc~ehtation •. The following 0 pi 

para::a:: :;r;~::e:~ 1:e::~:~J!::h~11;:::::~ PA;ROL/PLAN systems, I 
8 were using the lq,ictOcoIj\put.~r veEsion of l?;ATROL/PLAN-+' '(5 on TRS- ,: I 
80s, -2 on PETs, art~ one 'on a Honeywell minipomputer), and 6 were "\i 
using PATROL/PLAN-t~ (5 on TRS--80~ anclone oJl.a Burroughs computer) • * .... ! 
The smallest user deRaJ;;tment was. located in C?irol Stream, IJ.1inQi~",.~---~-.·,-~~ c ~=.~ . 
and had 24 swo_rn peFsonnel and 3"-5 unit~ __ fi~Uled-p~:r;--watch~-"'l'he " ." I 
largest was tl1eJa,pksonV'i11e, F10rida-, -·~heriff?1.s Departmeq'!:, which I cO 

had about
D

966.,sworn personnE;l and 66 .... 112 u,nits ~,ie1Qed per watch. 'j 
None of the 29 agencies was using DATA/PLAN.or BEAT/PLAN. ,Further I 
information regarding the 29 agencies gnd theiruseoofPAT~PL/PLAN . 
is, summarized i!l"tab1e,~ 4-5 and. 4~6. Several depaJ;tmel).;ts=repo-L·teti--=--~-,.?~.JO'! 
c;:omp1e~in~/succes~fu1 patrol a110catio~ 'sctudies uS_~~g PAT~9LlPLAN, ci'~ --'+=- _:.: 
~nc1ud~ng' some wh~ch had already .been ~mp1eJ:t\ented ~n the--f;J,.~J.d.. --c .. '-'.·r1--=c-'.-
and documen'ted in in-house reports • In addition, several haa=~used~-='~-_ ". 
~AJR9L/P,LA~' s",fie1d operations performance st~tistics to help.: .. ' ~ • 
Just~fy eXl.s,tl.ng or proposed depar~e~~t staff~ng levels and=budgets. I 
This l1admost frequently beep. accomplished by estimating the 
service levels (e.g.,' average response. times-~PJ~t.Q§Ilt~of cCjl,11s 
stacked,~·minimum patrol intervals) .,that could be expect:e-..'cr'with 
different numbers of Ji>atrol 0 officers. One po1iqe t'e.spondent called 
the system "an exce11~.J;l:t~ to.91t.Q!:.~§'!g1.l9at~Il,gthe City Council." 

The, p,rimarY-difficul ty encountered by-·tl1ese PATROL/PLAN- users' __ . 
re1ated-'fo co11ecting=the necessary input data, e.specia1ly in depart':': 

.··-men,ts not having automated management informatiori~ systems •. However, 
.sev~ra1 departments 1acking;such systems u~ed-PATROL/PLAN sl:lccessfu11y, 

o. "and the des.ire to use· P~ToRbL/PLAN had motivated some of them to " 
institute sys tema:tia'''m~nua'X'proccd~.e_a .. _L~.9-*_ . .£Q.l.Aec9ting th~. needed 

.i/ 
/11 

ca11-for-service .and other ·data •.... ' ----~-~-~~~ - ,- =~'-' -" ~.~-,= 

'mo~t 
The PATROL/PLAN output va.l:,'iap1e which was generally ,seen as 
val.uab1e was the "pe~C~Il-t,of time no units are free." Some 

----------!I =~",,," 
~ -

*The agencies which had implemented project software on the 
Uoneywel1 ,and Burro\lghs complltei:ls had trC1~slated. it to the approp:t:.j~ 
ate ~ip.1e.ctof BASIC the.It1se1ves6r\staJ:;'tinq with microcomputer code 
1istings~s~pp1j,.~.d-byTlipA. . "I" \e-nd "]I" refe;r:< tointerniedia,te prote:;­
type ver~j.ons of the softwar~ (the final ver,s:i.:6ns were iden'b.-;[fied by 
the°j,ndex "III," but this nas '$inc~ been dropped f+om the program 
names)'. ".-

:.p' 
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Agoncy 

Ann Arbor, HI, Police 

..Boca. Raton, PL, Police::: 

Bristol Twp., PA, Police 

Connecticut Justice Co.acl. 

Corvallis, OR~; Police 

. Jacksonvllle, FL, Sheriff 

~ 

Kent State Univ., Dept .. of 
CrJ..minnl Juatice 

MAdera~ CA, Police 

Maricopa Co., AZ, Sherl.ff 

pima Co., AZ, Sheriff 

St. to{us Co., iii;· Police 

San Diego, CA, Police 

Vincclm.s 'l'rai1 Law 
Enf. COom. (~, XL) 

washw)}r ~!;t..te Patrol 
';>.':";.;;" ( 

Hestehl.i.if!t.... -Co., NY. Ofc. of 
Crim.i.rJl\l. Justice Planning 

Pop. 

t!"!2us..:) 

106 

57 

74 

600 

20 

175 

600 

425 

805 

.... , 

o 

-.. :_._~~rlm~_ID.!! _ 
Uo. of Units Fielded 

Are. Officers For watch 
[~II}-.). ~liI'X02'.:) lIIin. -. '!"x'), 

24 102 4-15 

16 94 5-20 

71 6 [av) 

840 966 66-112 

10 37 3-7 

"9,290 358 30-40 

9,240 157 30 (av) 

350 550 37-61 

620 800 64-85 

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

~ 

POLICE!PLl\N TELEPHONE SURVEY: 
CALCULATOR IMPLEMENTATIONS 

l' . 

o 

.Systems Used·'" 
PATROL/I'LAN-l PATROI;iPLliii=iI· B~. -.-. Caoment:s 

Calc. 

x 

'x 

x 

~, 
x 

x 

x 

x 

x 

.x 

x 

" 
x 

x 

x 

PE1' F-80 ether 

l 
I 

0 

'IRS-ao other 

" x 

.' 

DATA/PI 1\11 
~ ?t1J!~1·· ___ -'-___ .-'-______ ,,,,-, ____ ~. 

" 

Used for occasional.· patrol analysis f;o ~ Co,..b:91 fraction of time when no units 
Uft avaUable to reDpond to incoming'? calls, 

, 1/ 
System used for· patrol MAlysis, aljlso uscs calculator software for budgot.ing, 
crime analysis, and scheduling., ji .? 

System not: yet used for patrol alloca.tiori, obtained PA'1'ROL/PLAN to supplCl3en~ 
calculator software for shift scheduling, 

System used by regional planners assisting aurll .. police departments throughout 
State, cities vary from 20,000 to 120,000 PopulationJ 

System Dot being used s~ce original user left deputment and Cit;:y and County 
iSepartments tmrqedl 

lCAP Depa:rtQent, calculator used extensively prior to implementation of PA'l'ROL/PLA."t-II 
on Burroughs c~lter: .) 

Systazn used as claSfJroo:t t.:taininq Aid for sj:udent analyses of rosource allocation. at 
loc.u police Agenebsl 

System. UDed for patrol allocation end budgetingJ studied patrol neaas througb 1981, 
pri.ca.ry staff uSer 'has written several ~ 0.:other calculator programs for police planningr 

System used for patrol allocation :;.a;~. budget justificAt.iofU estimat.ed tho benefits 
of hiring additional officersJ 

Systea not being used, duo to lack of int:Drest Jly fioid personnel, still hOPes t~ 
use system to improve manual. allocation methods, 

System used along with ·Hypercube and PCNl for'l"4trol alfocatioit planning b.l shift 
and precinct, 

System. ri~t being usQd ·duo to lack of data and reluctance to chango existing cleploy­
oont plans, s~tem showed noed for z:to.re sophisticated data collection, 

System not USed since oxpiration of planning grant for which it was purchaaed, was 
used Wldar grant for patrol allocat,Jon studtesl 

Originlll user left. o.lgehCN, and no ~o olDe has baen trained to UDe ..it, ~ould like to 
have PATROL/PLAN l.mplcmented on agency cocputcrr .' , 

System not being 'used due to lack of training I Otisf still wants :El:lstem il:l.plementedl 

System not being Wlod for poitral" allOCAtion, hoped. to clomonotrate 4pploication of SY8te!l 
to 1 or 2 depts. in County, 'bu~ none hD.ve valWltcerod, shift scheduling ~oftvare is 
being used 

Telephone interviews with software ,uJero conducted during April an~ May, .1~79. 
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"\users)tound the minimuI? pa~rc;>l iz:terval{ estim~te quite \lsefu~, . 
"e.specJ.:ally for budget Justl.f l.catl.on purposes l.n departments l.n whl.ch 
pr~'V'Emtive patrol was being emphasized. Likewise, some l,l$'ers felt 
the,a"erage travel time estimate to be most useful even though the 
emphasis on travel time has been somewhat lessened due to recent 
research findings on the subject. 

Use of POLICE/PLAN by the Norfolk Police Department 

As mentioned earlier, the Norfolk Police Department, which. 
served as one of the project's three test sites, used POLICE/PLAN 
in conjunction with its LEAA-funded Integrated Criminal Appre­
hension Program (ICAP). At the time of the_ field test, Norfolk's 
field operations commanders were confronted with two major 
resource arlocation problems--correcting an apparent imbalance 
in the distribution of patr:ol resource.s between the dePCiftment' s 
two patrol divisions, alld planning a chang'e from one-man (,to 
two-man patrol units. A decision was made to use' POL,ICE/PLAN 
to study both problems. The follcwing paragraphs, adapte,? from 
the planner's subsequent report, provide an excellent eXIDnple 
of police use of POLICE/PLAN 0 * \", 

The Norfolk Police Department employs 795 person­
nel~ (597 sworn, 198 civilian) of which 321 are assigned 
to the two patrol divisions under the Bureau of Operations'. 
The municipality contains a population of 281,000 persons, 
much of which is transient due to the large number of 
military installations in the area. This military-oriented 
characteristic also results in a high influx of people 
commuting to Norfolk from surrounding areas for reasons 
of employment. The other factor, affecting the population 
is Norfolk's role a'3 the center of economic activity 
for the Tidewater area. e ' 

Several major changes to previous deployment st£ate­
gies have been made during the last few years:~~to make 
patrol operations more effective. .In January 1973, 
the patrol districts (beats) were redesigned. This was 
again accomplished in March 1975. Other operational 
changes made during this time frame included the imple­
mentation of one-man patrol units an¢! the establishment 
of a sector command operational hierarchy. The city 
was divided intoQtwo'command divisions, North and South, 
with three patrol sectors in each division. Each sec­
tor consisted of 6-8 districts (beats). 

Although the sectors designed under the sector 
command concept had fairly equal "'..,orkloads I the· patrol 
districts continued to display an unacceptable variance 
of activity levels. It was not uncommon to have certain. 
districtp unpatrolled while units a,ssigned to them were 
working other distJ:::-icts. Along with this characteristic 
went a high level of back-up responses, and. numerous 

*Banwell, Albert, "Phase II Report: Field Test/Evaluation of 
Easy-to-tise Police Resource Allocation Planning Tools," June 1979. 
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units often responded as back-up assistance to sing~e 
calls for service. 

Specifically, the goal of the POLICE/PLAN analysis 
was to determine the minilJlum number of two-man patrol 
uni-ts required to provide, on an average: a) 30~minutes 

~ of uncommitted time per hour, b) 30 minutes per hour 
answering calls for service and administrative details, 
and c) a saturation probability (i.e., percent of time 
no unit:s are free) of less·than 15 percent. Also 
desired was the maintenance of the sector command 
concept with cross-sector dispatching being held to a 
minimum. Contingent on this determination was the 
redrawing of ,.patrol districts by sector to equalize 
patrol force workload. 

A major problem arose concerning the accuracy of 
department data on calls for service. First, no defi­
nition of the term "call for service" had been made. 
Officer-initiated work was not always coded as a call 
for service. Second, dispatches were coded to coincide 
with the responding unit designation, not geographically 

c to coincide with the actual location of the call. Thus, 
a major d.at.a collection effort was unde1.·taken by leAP 
staff. ' 

Calls for=service were coded geographically by 
location of origin (city planning district). Non.-call­
for-service assignments were coded by the unit assigned 
since these in-actuality did not have a geographic 
origin, or were not initiated due to any specific locality. 
The data base used for the POLICE/PLAN analysis consisted 
of all incidents',during the months of December 1978 and 
January 1979. " 

Estimates on the ,probable reduction in multiple 
uni t dispatches resul ting from the shift to two-man" uni ts 
were determined by examining the unit message sheets 
for notations on assist calls (10-2 code) indicating 
no assistance required, a minimal length of time spent 
on an assistance dispatch, or the requirement ~,f an 
additional officer and not a vehicle. These findings 
were reduced to percentages and applied to the one-man 
unit data to derive corresponding input under two-man 
unit operations. 

The actual PPLICE/PLAN runs were made by the staff 
analyst assigned to the ICAP program, but the decision­
making process cinvolved several additional persons, 
including Planning and Research analysts, commanding 
officers of both patrol divisions and the Special Oper­
ations Division, and the Deputy Chief of the Operations 
Bureau. Alternative district plans were reviewed in 
terms of the objectives listed above. 

During the course of analysis, it was determined 
that a totaL of 25 two-man units could provide services 
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Sector 

First 
Red 
Blue 

. Green 

Second 
Red 
Blue 
Green 

L 

QP] 

to the community on a city-wide basis within the con­
straints impo~ed if the sector command concept were 
not considered. Th,is'Was deemed to be a zero base 
level of service to meet citizen demana. However, to 
maintain.tJ:1e.integrityof the sector command concept 
and to m~n~m~ze cross-sector dispatching, each sector 
had to be treated individually. Under this condition 
it was determined that 29 two-man units would be required. 
Table 4-7 indicates the unit allocations lmder this con­
straint by sector. 

,\" 

The final proposal was acq~pted and implemented in 
t1!e Second Patrol Division (the "northern section of 
the city~ .. ~mplementati9n of this plan in the Fii;~t 
Patrol D~v~s~on (the southern sector of the city) 'was 
delayed, due to other patrol progra~sbeing implemented. 

Patrol 

Patrol 

Table 4-7 

NORFOLK POLICE l)EPA~TMEN'!' 
PROPOSED SECTOR ALLOCATIONS] 

Division 

Division 

Total 

Number of 
OJ~d Districts 

7 
8 
7 

7 
6 
6 

41 

42 

Number of 
New Districts 

6 
4 
5 

5 
5 
4 

29 
'i, 

Change 

-1 
-4 
-2 

-2 
-1 
-2 

-12 
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CHAPTER V 

ASSESSING THE FEASIBILITY OF USI~G PQltICEl/P;i:,l1\~ 

Thi~ chapter provides guidelines forpol~ce agencies,assess· 
ing the feasibility of using the POLICE/PLAN system. It is , 
suggested that such a ~easibility st~dy include assessment of 
the expected benefits of using PO CE/PLAN; estimation of ~he 
co'sts of impJ.ementing and using the system;' assessment of depart­
ment conditions which are necessary for succ.lessful use iJf the 
system, and a thorough review of system documentation. These 
topics are briefly discussed in the sections that follow, 

A. Expected Benefit.s 
') 

, The cidvantages of ';lsing POLICE/PLAN have_ beE¥l descrih,ed in '" 
previous chapters of th1S report. In summary, tney are as follows: 

• The use of microcomputer and programmable dalculator 
equipment can make soph~sticated planning capabilities 
available at greatly reduced cost. 

• The system can be-used successfully by persons with 

• 

• 

• 

. ,. no prior data processing exp~rienc~;· --'. ··0,' ' 

POLICE/PLAN provides estimates of field perf~rmafice 
characteristics of current or proposed patrol 
policies and beat configurations not otherwise 
available to police planners. Other types of 
estimates, presently available from large .... Qomputer 
planning systems like Hypercube and PCAM, are c 

made available for the first time in an integrated 
and cohesive system. 

Use of POLICE/PLAN enables the planner to estimate 
the effects of policy and deployment changes ort. " 
field performance before suoh ohanges are actually 
implemented a This can avoid costly and disruptive 
field experimentation. 

POLICE/PLAN automate~ most calculations normally 
required to design beats manually: as a re~ult, 
the system can significantly reduce the effort 
needed to ptoduc:e a new beat plan, even for depart ... 
menta otherwise uninterested in sophistioated patrol 
analyses. 

POLICE/PLAN is a useful tool for tea.dhirtq patrol 
managers and planners the fundamental Oonce~ts 
of patrol allooation planning_ 

43 

I, 
i 

~ 

I 
r 

4-

n r r .... 



, . ,.sZ%2 

-----
-~ 

B. Costs Involved in Using POLICE/PLAN 

The costs of implementing and using POLICE/PLAN fall into 
three categories: 

• Equipment and prograrns--The cost of obtaining micro­
computer or calculator equipment and programs ranges from 
about~$300 to about $3800, depending on the configuration 
selected: departments intending to use POLICE/PLAN 
on eqUipment other than the Apple II or TRS-80 will need to 
prepare a careful es~timate of :.he cost of reprogram-
ming POLICE/PLAN, since software of this nature is 
not easily transferrable to other systems. 

• Training and technical assistance--Tfuile formal train­
ing is not essential for POLICE/PLAN users, it is 
quite helpful for understanding the capabilities and 
limitations of the system and for speeding up the 
learning proceSSi likewise, some users will find on­
site technical assistance to be helpful and may want to 
retain the services of a consultant (e.g., to assist 
with data collection or interpretation of POLICE/PLAN 
outJ?ut) • 

• Personnel--Hardest to estimate is the cost of the 
staff time which will be required for planning, train­
ing, data collection, data ,analysis, preparation of 
reports, and implementation of any new patrol deploy­
ment plans. 

Full use of POLICE/PLAN w,lll require considerable information about 
the geqgraphy and workload distribution of the jurisdictio."""., the 
patrol deployment practices in use including the procedurl:::~ used 
by dispatchers to select patrol units for assignments, and the 
service times and travel speeds of patrol units. Since very few 
police departments rout:fnely collect all of the input data required 
by the POLICE/PLAN programs, m0st departments planning to use the 
system will find it necessary to initiate some new .data collection 
activities.. Depending Oh\ the available data resources, these data 
collection activities may\be quite simple or take considerable 
effort. Interested departments can probably get some help in esti­
mating the data collec'cion costs of using POLICE/PLAN by contacting 
previous users. Any such estimate should specifically account for 
the personnel time and other, costs associated with the following 
activitip.s:* ·f . 

• review of POLICE/PLAN input ~e.ta items; 

• determination of t~e number 9f distinct field operations 
plans to be exam±ned (as the.,'nurnber of plans increases, 
the amount of data to be collecte~ usually increases); 

*POLICE/PLAN'S user's manuals discuss data collection activi­
ties in more detail. 
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surveying existing department records to identify 
new data collection activities required; and 

preparation and coordination of data collection acti­
viti.es. 

C. Conditions Under Which 
'Use of POLICE/PLAN is Most Likely to be Successful 

Circumstances in which a police department is most likely to 
benefit from using POLICE/PLAN are summarized below. While these· 
circumstances are not necessarily prerequisites, some of them 
have almost always been missing in departments which have failed 
in their effOl:;ts to use computerized fie..1.:t operations planning 
systems: 

• Recognized need to improve patrol operations--A need 
to improve patrol operations will be most apparent 
in departments experiencing heavy workloads, frequent 
queuing delays, and other field operations problems. 
Departments which are generally satisfied with their 
patrol policies and deployments are less likely to 
benefit from use of POLICE/PLAN or to maintain the 
motivation required to complete the analysis and 
then implement new field operations plans. 

• Cooperat~on and communication betw~en field, support, 
and planning personnel--Field operations plans almost 
never succeed without cooperation between planning, 
field, and, where applicable, data processing personnel. 

. s 

, •. Agreement among adrninistrative,field, and planning 
personnel.on a set of objectives for patrol operations. 

• Adequate time for analysis--Allowing, insufficient time 
for planning, data collection, or analysis of POLICE/ 
PLAN output will lead at best to inefficient use of the 
system and, at worst, to erroneous results. 

• Acceptance of computers and mathematical modelling as 
reliable planning tools. 

• Availability of data and/or the willingness to commit 
departrnen t resources to data collectio!l- e££orts~ _____ _ 

i 

• Patrol operations satisfying the assumptions of the 
POLICE/PLAN model--The assumptions upon which POLICE/ 
PLAN is based must apply reasonably well to the 
department's patrol operations in order to insure 
reliable and valid results.* 

*These assumptions are discussed in the POLICE/PLAN user's 
manuals. 
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Obtaining POLI~~~~rOg~~~ and Documentation 

Executive Director .. 
The Institute for publ~c Program 
230 South Bemiston, SUl.te 914 
St. 'r .... ouis, MO 63105 
(314) 862-8'272 

Director 

~nalysis 

Police o Division -f ement 
N.ational Institute <;>f LawEn orc 

and Crjminal Just~ce Administration 
Law Enforcement Assl.stance 
Washington, D. C. 20531 
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