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SECTION I 

INTRODUCTION AND SUl\1f,1ARY 

o Background Of Study 

o Summary Of Report 

I 
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The Orlando area is experiencing a period of explosive growth which 
makes it one of the five fastest growing areas in the nation. Along 
with prosperity this growth brings with it new demands on the police 
and other service agencies of the City. This. was re~9gnized by Chief 
of Police, Robert J. Chewning, 1~10 initiated a study grant thru the 
IV Regional Office of the Governors Council on Criminal Justice to 
analyze his Command/Control System and develop methods whereby its 
effectiveness could be improved. 

Initially the System was defined using functional flow diagrams. 
Subtask activity elements were identified and timed by statistical 
sampling to provide a data base for the operations. This data was 
used to develop a computer simulation model ivhich was then exercised 
to evaluate a number cf alternate operational plans designed to 
improve the effectiveness of the System against both current and 
projected demands. 

A Command/Control management game was also structured to train 
personnel in the Complaint Officer function. 
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BACKGROUND OF STUDY 

The projected explosive sr01<lth projected for the City of Orlando within 
the next several vears 1'1111 be reflected in an accelerating rate of.de­
mand for pOlice s~rvice lvhichran only be effectively met thr~ugh use of 
advanced management tools and incorporation of ~Uipmenttechriology. 
The Orlando area has experienced a rapid increase in population, business, 
and industrial growth in the last decade which viewed statistically shows 
it to be one of the five fastest gr01vth areas in the nation. Unfortunate­
ly criminal activity has also sho,Vll increase and the requirement for police 
services must be expected to continue at a phenomenal rate. During the 
last 10 years, popUlation and area of the City of Orlando increased 29% and 
55% respectively; however, total annual offense incidents recorded by the 
Police Department increased 9.J%. This is a sharp increase but a more dis­
turbing aspect is that the curve has assumed an e)."Ponential fonn. If the 
rate is sustained, a conservative estimate of offenses shows a 44% in­crease OVer the next 5 years. 

Clearly, this increase in criminal activity will introduce a major demand 
on the City's justice agencies, creating personnel, facilities, and 
~quipment needs as well as increased management responsibility to organ­
lze and plan effectively. A major portion of this responsibility must 
necessarily be assumed by the Police Department since it is the front line of defense against criminal activity. 

This study was ba~ed on observation and recommendations assembled by the 
members of the SC2ence and Technolo~ TaskForce of the PreSident's Com­
ffilSSlon of Law Enforcement and AdminIstratIon of JUstIce. Their effort 
described how teclrnology and analytical techniques such as Operations 
Research could be used to increase the efficiency and effectiveness of 
police oper~tions in the apprehe~ion process. The apprehension process 
commences ~lt]l detectIon ?f a cr~lnal actIvity by a responsible citizen 
or automat~c alann. The 2nformahon is then cOmmun:icated to the POlice, 
an approprlate respon~e.d~te~lned, and an officer is dispatched to the 
scene. Follow up actJ.Vltles Include search, interrogation investigation 
data gat11ering, etc. hopefully culminating in an arrest. ' , 

Wi thin the appr hension process the COnmand/Control function was singled 
out as one of t),e more eff"chve are~s to consider for :improve­
ment, and a number.of cr2hcal Command/Control problems that limit'Police 
opera!lonal effectIveness w~re Identified. These are listed for refer­
ence In Table I together lvit11 brief comment on each pertaining to how the planned study might affect each. 

An effective measure of Command and Control effectiveness is response time. 
Response tnne can be cons2dered as compr2sed of two major components: 

1 Institute for. Defense AnalYSiS, Task Force Report: Science and 
Technology cwashmgton, D. C.: PreS2denf 's Connn2ss20n of Law Efiforce­~nt and AdmITIQstratIon of Justice, 1967), p. 21. 
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. "Center froin receipt of call !O dis-time required In the co~unlca~l~~ld response time or that requlred by atch of the patrol vehIcle an Ie 
"tte vehicle to reach the scene. . . 

, ~ time derives from its correl~tlon WIth The urgency to lffipl.·ove resp0l!se f ct. It was detenmned from 
the probability of appre~nston ~Ol~c~u~~;artment data that with a re­
statistics based on Los ge es nc calls ended in an arrest. 
sponse time of <l,minute ?2% of ~Je t~:e~~;rehension probability rap~dly 
As the response tlffie ~as Incrhease ulative cases exhibited only 44:0 decreased and at 14 mInutes t e cumrn: 
arrest probability. 
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Connnunications Center accoun!s for 30-In addition it was foun~ that the F ther examination showed ~t to be 
50% of total response tlffi~ del~Yd 11~~S to decrease response tlffie., Ex- . 
one of the best areas to Inves , 0 also cost effective but.typlcally 
enditures to decrease travel t~e ar:oach can be typified by Inst~l~a­~equire higher investments. T~slappLPcator or introduction of add2tlonal 

tion of an Automatic pat:ol Ve l~ e t d was designed to evalu~te the 
patrol vehicles. Ac~ordlngly t~ls sa~irity of the Orlando P?llCe Dep~rt­
Command/Control reqUirements ~ caP

d I Whl·ch could be selectIvely modl-f simulatIon mo e 
ment through use °d a 1 ate alternate improvement plans. fied to develop an eva u 

TABLE 1 

OPERATING PROBLEMS IDENTIFIED 
I) 

WITH POLICE COMMAND/CONTROL SYSTEMS 

Problem Area 

o CQ~/CONTROL 
PROCEDURES 

OPD System Comment 

AVERAGE 
USE MODEL TO IMPROVE 

INSUFFICIENT INFORMATION DISTRICT ASSIGNMENT 
o ON PATROL VEHICLE LOCATION VEHICLE LOCATOR NEEDED 

o COM-1UNICATIONS CENTER 
RESPONSE DELAY 

o RADIO SPECTR~l 
CONGESTION 

o STAFFING 
CAPABILITIES 

o CQ~ICATION CENTER 
DESIGN 

o STRATEGIC AND TACTICAL 
PLAN DEVELOPMENT 

AVERAGE 
USE MODEL TO ·IMPROVE 

GOOD 
P.R.E.P. SYSTEM 

LThlITED 
USE MODEL TO TRAIN 

GOOD 
USE MODEL TO IMPROVE 

LIMITED . 
USE MODEL TO DEVELOP 
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SUMMARy OF REPORT 

The research resulted in ff' , 
Command/Control System wh~ewa:ctlve computer slIDUlation model of the 
alternatives. In addition a traiu~ed to eV;luate several viable operating 
Eosition was generated and tested~lng game or the Complaint Officer 

In police operations the SUccess f h ' 
depende~t on the effectiveness of 0 th t ~ appr~/henslon process is directly 
concluslon derives ~ram th . e omman Control System. This 
arrest and response~tim~ t~ anrel~tl~dnship between the probability of 
the 1 'h h lnCl ent call' the q1.' k h llg er t e arrest probabilit R ' , - , l~C er t e response 
on the efficiency of the Command;C esponse tlffie lS ln turn dependent 
~ontrol System" must have the in11p~ontrol pr~c~ss. An effective Command/ 
~nformation assembly, decision mak~nt caaablllty,of rapid and complete 
ln response to the call. lng an executlon to minimize delay 

The primary objective of the r c' h 
~ystem of the Orlando Police D:-,earc was, to study the Command/Control 
~t;,e~f~ctiveness against prese~~r!~~nt~lth emph~sis toward improving 
~ lllltlon and analysis of tile Comm~~d/ ure requlre~ents. This required 

tlcal and system operational techn : ___ 1 Contr~l ~unctlon through statis-
used to develop a valid model 0 lques. Thls,lnformation was then 
~lternate methods of operati f tlle sy~tem whlch was used to evaluate 
~~ov:ment~ was focused pr~;il~~a~~! gn dev~/loPing current operational 

coo prOjected requirements were . amman Control Center. The im-
~o::~~3~ry objective was to establi:~ru;:~:~h ei~asizing the total system. 

, ontrol Systems which coul ' bOO ogy for modeling police 
;~~I~~~yr~giOnal police operations~ ~tU~~~ui~ ~eve~~p a,model for Central 

ments can ~~~Sn~~l~e~~~~~=IPolitical,bo~dariese~dc~~~::~sie~t,criminal 
system analysis ly effectlve If incoporated l' olIDprove-. n a reglonal 

A system analysis approach was used " 
~~:mt~:s constructed to describe th~ c;~~1~7~y an operational flow dia­
inciden~ expanded to define four basis 0 e~ati~ntrol System. The logic 
with~n thi;m~~~~~yw~dt~~te~al'o~e aciivitie~a;fr:~~~~j~d~S -t~outine, 
detalled time 0 0 s 1 entlfled by mode ThO unc lon 
plaint Desk, Ra~~~n~ed su~tas~ description for'each~a,:,as ~Sed ~o generate 
by mode I d ommunlcahon, Teletype ..... 0 .Jor unctlon ( Com-

o by stop~wat~ ei:~~~t task elements were se~~=l~~~l~n and Patrol Unit) 
were conducted on' a li~e~ . ~o ~ampling periods of a~~ut C~Uld ~e measured 
c~lls Were recorded and our aS1S. 0 During this time over wee ~ .eac~ 
~th processing each cal~Pt~e~O d~~reJe activity element~7~~s~l~~~g 

e mean and variance of ea h' lS ata was statisticall 
l'leek. These result c element was obtained b y analyzed. 
could be So were tested to dete 0 , Y watch and day of 
between t~!a~~ns~~lslicallY that there~~~en~O~gnld~~~e leve~ at which it 

e ~,or each element and th 1 lcant dlfference 
S e overall mean tim b 0 

everal other smaller s lin 0 e 0 talned. 

~~l;~So~fc!~sincomin~~ll fr~i~t~~s ~~:ec~nducted t~ de~ine other 
operators mean tlffie between calls and n~iulded ~lstrlbution of the 

. , ca Oadlng of the radio 
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A basic model of the Command/Control system was developed using GPSS/ 
360 simulation language. This was validated by statistically testing 
the hypothesis that there was no signifiance differences at the 10% 
level between response time simulated by the computer model and that 
obtained for sampling the real operation. The validated model was used 
as a basis for experimental investigation because it could be easily 
modified to quickly determine the effectiveness of alternate operational 
plans. This approach is especially appealing in the case of the Command/ 
Control system of a police department where experimentation with the 
real system might compromise the operational effectiveness and j eapordize 
the safety of the public and officers. In addition tactical and strategic 
plans to meet special situations and needs can be developed and tested 
whereas otherwise they could only be speculative. 

Several significant operational changes in the Command/Control System 
were formulated and tested. In the Command/Control Center the Complaint 
Officer and Radio Operator positions were combined. Output for the 
simulation model indicated that this was not a viable operating alter­
native. It did not significantly reduce response time and it also re­
quired special capabilities in the personnel which would require add­
itional training. 

The System effectiveness was also examined against projected inc~ient 
demands up to 1980. TIle model was used to evaluate installatiop )f an 
Automatic Vehicle Locator unit. 

A Command/Control mangement game was structured to train personnel in 
the Complaint Officer function. Although designed for manual implemen­
tation, it can be upgraded into a complete assisted training device, if 
desired. The game was set up in two rooms such that the instructor 
could observe and note the Complaint Officer performance without being 
in the game room. The game room was equipped with a Force Status Dis­
play Board of the City and a Complaint Desk Work Station Layout. 

The instructor may select from environmental scenarios which include 
tactual situations requiring immediate decision. After this is pre­
sented to the Officer by a briefing, the Force Status Board was keyed 
to reflect the stiuation and the game begins. The Instructor institutes 
the calls and tests the response of the Officer. 

The preformance rating is determined from evaluation of several effective­
ness criteria: Form Completion Time, Information Accuracy, Decision Cap­
ability and Tact. These were defined and weighted te· reflect through 
relative importance in job analysis interviews ,'lith Command/Control Cen­
ter personnel. A sta.ndard scoring profile was detemd.ned by obtaining 
performance ratings on Complaint Officer personnel currently performing 
adequately in the position. 

The game was used on several candidates and the resulting performance 
ratings correlated well with tile evaluation of supervisory personnel of 
the candidate in the actual environment. It is recommended that the 
game be expanded to become part of each police trainee's course work. 
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All police departments utilize some system by ,~hich they direct and 
control their field forces in a dynamic response environment. This 
system of Corrnnand and Control must have the inherent capability of 
rapid and complete information assembly, decision making and execution 
which will assure rapid response to the threat situation and minimize 
the danger to both citizen and police officer. 

It is important then that each such system be studied and alternate 
operational schemes be evaluated to improve its effectiveness. It is 
not generally f:~asible, however, to experiment with the real system 
since it might jeapordize the response capability. A system simulation 
model offers an attractive alternative. It can be used as a base for 
experimental investigation at lower cost and less time because it is 
easily modified to determine the effectiveness of alternate plans 
under a number of given conditions without risk to real system perfor­
mance. 

TIle lliwediate objective of this project focused on evaluation of 
methods to improve the effectiveness of the Orlando Police Depart­
ment Command/Control System. A computer simulation model was used, 
supported by a statistical data base which described the actual 
operation in sufficient detail that operating chfilges could be 
readily formulated and evaluated. TIle human factors aspect of the 
System were also addressed by developing a training simulator to 
familarize new personnel fild maintain/upgrade tile capabilities of 
on-board personnel in Conniland/Control operations. Future goals of 
the research include technological spin off to other police agencies. 
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IMPORTANCE OF COMMAND AND CONTROL IN POLICE OPERATIONS 

A Command and Control System capable of rapidly responding to all com­
plaint calls is necessary for the effective coordination and deployment 
of police operational forces. 

COIrunand and Control is typically a military tenninology f?r the activities 
associated. with planning, direction and control of operatl.ons. A Command/ 
Control System in turn can be defined as "an organization of personnel and 
facilities to perform the functions of planning, situation intelligence 
force status monitoring, decision making and execution. rrl All ?perations 
management ,,,hether industrial, military or law enforcement requlre some 
type of Command/Control System to perform these ftmctions. 

In most police departments, the Communications Center is the focal point 
of all puhlic cal1~ nnd other inputs to the system. The Center houses 
the persormeJ and equipment necessary to relieve and integrate all in­
fonnation pcrtaining to routine or emergency situations and control and 
coordinate the mcn and c{l.uipment needed to respond to the situation. 
Personnel typically jnclude Complaint Officers to receive the incident 
calls, ass('ss the force status situation and assign the necessary response 
and Radi 0 Operators to communicate w'l th the field forces. The corrnnuni­
cations systc:m consists of an integrated neuvork of radio circuits and 
land lines linking the Center with the public, the Deparbnent forces 
and other 1mV' enforcement agencies. Key components in a manual system 
are phone lines, VIIF/UIIF radio and control console, teletype links to other 
agen~ics, a force status display hoard, and a computer infonnation display 
tenmnal. A computer augTIlented system would include the capability of in­
tegrating a11 pertinent information on a complaint call lV'ith the nearest 
available approval of tll': dispatcher. 

TIle Figure on the opposite page is a simplified functional block diagram 
of the Basic Cormrullld/Control Process. The diagram defines the relation­
ship of the functions necessary to disr:harge a command responsibility and 
the importance of dynamic feedback from the field to control and respond 
effectively. The commander Jllust know the dynamic environment in ivhich the 
forces are operating as Ive11 as the plans, procedures and capabilities of 
his command. The threat is the forcing flmction on the system. Unfor­
tunately. it CalID.?t be evaluated until after the complaint call is completed, 
and the mfonnatlon must then be integrated into the overall tactical situ­
ation for analysis and decision of the type of response. Once the decision 
has been made it is executed by dispatch of field forces. As the forces 
respond it is vital that the commander monitor the field operations and use 
this information to ~)datc his estimate of the current situation and re­
spond accordingly. 

Any Command/Control operation must have the inherent capability of rapid 
and complete information assembly, decision making and of execution. In 

1 Institute for Defens~ Analysis~ Task Force Report: Science and 
Tec1mology (Washington, D.C.: President's Connnission on Law Enforcement 
and Administration of Justice, 1967), p. 21. 
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, d' _52 of the Los Angeles 
for example, stu ~e d 1 

the police apprehension hroc~S~at the communications Center e ~~llS 
Command/Control syst~~~so~wtile total response time on.e~~~~e~ call ~til 
accounted! for 3~ to. defined as the .... pleriod f~om recell? s a arent that 
Here response ~JJIle l.S . ed at thr .. C.omplaint Sl.te. It ~ ·feP method of 
the p~trol veh~c10 a:r~ jr.Qr.!!tl£'or proc~ss offers an. eff~c~~em. Again refer­
speed~~ ~p .tl~e £~~~i~~~ess of a po1~ce aI?preh~nSlOn oJ of arrests i~ 
:iJnprovl.ng,. tw.c e ec 1 study a corre1at~on a pe~c rest probabill ty 
ring to the Los Ange e~ sho~ed a sharp increase ~n a~. cribed as an 
relation to resp?nse tune e time. The curve coul~ be es )robabi1i ty 
\-l1 th a. d~cre~se f. o~e:~~~~i ting a s~art incr~ase d~~ tt~~e~~n~ calls which 
exponentl.al w;.c ~ f less than 4 m~nutes. n a . . tuations due to 
for ~e~Pt~nslelyt~~e~ routine, esca~atecinton~/~~~~~i ~~stem is a vital 
are l.m l.a. se An effectlve omma 
the delay In r~~I?on n ~nd police safety. 
part of both Cl. ~ze 
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2 Ibid -
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ADV.ANrAGES· OF EVALUATION BY SlMULATION MODEL 

A system simulation model can be used as a basis for experimental invest­
igation at lower cost and less time because it can be easily modified to 
determine the effectiveness of alternate plans under given consitions 
without risk to the real system performance. 

Simulation is essentially a working analogy of a system where ana~::,gy may· 
be defined as a simularity of properties and their relationship without 
regard to specific identies. The analcgous system can then be observed to 
obtain measurements and predict the reaction of the orginial system. 

A Simulation study then initially involves the Afwelopment Qf a working 
model which duplicates the behavior of the system under consideration. 
A model can be viewed as a simplified representation of an operation in 
the problem under study. It is noted. that the term "simplified" does not 
necessarly mean simple and further that many compromises and much effort 
may be necessary to obtain a workable model. Essentially th8 comcept is 
to develop a model which validly describes a complete system in its essen­
tial elements such that it can be used for controlled research. 

~bdels ~ave become widely accepted as tools to study complex phenomena 
and thelr form varies greatly. A physical model is most easily understood 
but ~s diffic~l t to change for experimental purposes. They a-r:-e usually 
physlcal r,spllcas often on a reduced scale, of the system under study. An 
abstract model is one in which symbols rather than physical devices are 
used to construct the model. It is generally more common than the physical 
model and more easily manipulated. 

A mathematical model is a special form of abstract model and one which lends 
itself well to simulation of a system such as the Command/Control operations. 

~oliie operations are partic~arly well suited to digital computer model­
lUg: The.r~dom nature of lnputs to the system whether from citizen com­
p1alllt or lncldent~ o~serve~ by.pat~ol vehicles can be closely approximated 
be well known sta~lstl~al dlstrlbutlOns. For example, it has beeH shmm 
tilat pattern~ of lUcomlng telephone calls can be closely approximaLed by 
random samplIng from the Poisson distribution. 

It.should also be recogni~ed, however, tilat exact mathematical modelling 
uSl~g closed ~orm expreSSIons would be difficult and extremely time con­
:umlng to polIce ?perations b~cause of the broad spectrum of possible 
lUputS. and responses. AccordIngly a computer simulation model is most 
effectIve. 

The value ~f a simulat~on model derives from its ability to improve our 
understandIng of behaVIor characteristics more effectively than ob . 
the real system. WJathematical simulation is typically used to stude~lng 
problem for a number of reasons: Y 

1 julius Surkis, Gilbert R. Gordon and Norbert Hauser itA S' 1 . 
Model of New York Police Department~ Responce S)Tstem II 'D' 1JIll.1t fathlon 
S d r' f fA" , 1ges 0 t e econ uon erence 0 ppllcatlons of Simulation (December 1968 
213-221) --, , pp 
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o For purposes of experimentation or evaluation to predict 
the consequences of a change in policy, conditions or 
methods without having to extend the resources or take 
the risk of actually changing the real system; 

o As a means of learning about nmv systems in order to re­
design them; 

o As a tool to familiarize personnel with an operating 
situation which may as yet not exist in re'3.l life; 

o For verification or demonstration of a nelV idea, sys­
tem or approach; 

o As a means for projecting into the future to provide 
quantitative bases for planning. 
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In sumwqry tilen plans, design or concepts can be tested and revised 
urior to committing them in real'terms, and throu~h the use of computers 
tile resul~ of several Years oueration under different conditions and 
assumntions can be obtained within hours. 

The concept of mathematical model application is illustrated by tl~ 
diagram in Figure 2. The real system is translated into a simpE ... ied 
model through observation and manipulation of tile variables. The model 
is then validated to ensure that it 1vill adequately respond to exogenous 
variables and inputs. After validation,controlled experimentation can 
be used to predict the response of the real system and evaluate alternate 
operational plans. 

This approach is especially appealing in the case of the Connnand/Control 
system of the police department. Clearly it is not possible to experi­
ment \'lith the real system since it might compromise tile operational ef­
fecti veness and thereby jeopardize the safety of the public. In addition 
it is highly desirable to develop tactical and strategic plffilS to meet 
special situations and future needs which at this point can only be 
speculated. A further use of the model would be to train Connnand/Control 
operating personnel prior to their encounter with the real system. 

Figure 2 

Complex 
Original 
System 

-D~vel;;VJ 
:NIatilematical 

_l\~~~_9_ 
I Simplified I System 

Validate 
Model I' .-1"-" cv~ 

~/ 

Modifications for 
Original 
System 

. Sim~l~;~-' and <> 
Evaluate 
Model Result ~ 

Experimentation J 
\'lith Simplified 
System 
--_._- ----

Simplified Flow Diagram Of :Model Simulation Show Basic Activities 
And Events Involved In Typical Application. 

;.1 
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OBJECTIVES AND POTENTIAL BENEFITS OF PROJECT 

The objectives of the study can best be des.cribed as multidimensional 
because'they include not only evaluation and improvement of the Orlando 
Police Department Command/Control System but also development of the anal­
ysis Eethodology such that it could be applied to other regional police 
agenc.ies. Additionally, the t:ilne d:iJnension was added to study, ,the opera­
tion in both current a~d projected situations and environments. 

The immediate objective of the proposed research is concerned with eval-
uation of methods to improve the Orlando Police Department Command/Control 
system to more effectively cope with the exponential rate of increase in criminal 
activity forecast for tile area. The effort included developing a valid . 
model of the operation which was used to evaluate alternate methods of 
improving operational effectiveness, tactical operational and emergency 
situation plans, and training department personnel. Future objectives 
focused on development of backgrotmd experience from which ,a model of the 
Central Florida regional pOlice operations can be effected. 

0J:l a regional basis it must De recognized not only that criminal activity 
wlll greatly increase but also that it does not recognize political bound­
ari~s. In d~te~ni~g means t? combat this tilreat all county or municipal 
pollc~ agenc1es Wltinn the RegIon should be vie1ved in their totality as 
a.pol1ce system. Each is established as an independent entity but func­
t10nally each is dependent on activities of the others to discharge its 
res~onsibili ty to the public. This interdependency network must be rec­
ognlzed.and defi~ed so tha~ it can be used to strengthen the individual 
and. reg~/onal pollce operatlons. This would be exhibited as improved Com­
~1~at1ons and Command/Control operations for all law enforcement agencies WI tl11n the area. 

Rec?gnizing h?wever, tilat a.mo~el of th~ overall Central Florida regional 
pol~c~ operat1on would be ~lffIcult to Implement initially because of 
pol1tIcai a~ l'lell as te~:1nllcal problems, the primary goal of this research 
was generatIon. of a val1d model of the Orlando Police Department Command/ 
Contro\ ?peratlons. ~t is expected that this WOuld be a'demonstration 
study ~n1ch C?Uld be 1ncorporated at a later phase into a regional police operat10ns model. 

The goals of ~h~ p:opos~d.res~arch can be Classified as immediate or fu­
tu:e f?r sp~clf1C 1den~lf1cat10n. The immediate goals were concerned ' 
pr1ffiar1ly w1th evalltat10n o~ methods to improve MUniCipal Police Depart­
ment CO~~d/Control ?perat:-ons. Table 2 presents a listing of goals 
and ant1c1pated benef1ts Wh1Ch have been classified as immediate and fut 
~es~ goals are recognized as Subobjectives which support the prima ob~re. 
Je~t1ves of evaluating. the Orlando. Police Department Command/ControfYre_ 
q~reme1.1ts and developmg alterna~lves t? improve system perfonncuJ.ce. A 
slmulat10n model was used to proVlde an 1nexpensive tool with wh' ch t 
analyz~ 0 e system under v~rious op~rating modes. It Ivas suppor~d b 0 
a st~t1st1cal data base. which descnbed actual operations and in sufficient 
d~ta1l such that.operat1ngchang~s could be readily formulated for evalua­
t1?n .. Inhe:ent ln tilese evaluat10nswas development of Suitable eri 
cr1terla wh1ch could be observed for tile effect of each alt t' P onnance t A f 1 b . . erna 1 ve on the sys em. . u. Jre. 0 ]ect1ve was to predict system performance . 
genous varlables 1ntroduced by the environment The result1' a~a1fnst ex?-· 

ld b . ng ln ormat10n cou e used to plCUl and,contro] operations to respond effectively to future 
\ 
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or other projected situations. T~e.huma~ factors aspec~ ?f !he system _ 
was addressed by developing a trallung slTIlulator to fam111ar1zenew,per 
sonnel and maintain/Upgrade the capabilities of on-board personnel 1n 
Command/Control operations . 

The 'future goals of the r'csearch are focus~d on ben~fitswhi~h will. ac­
crue as technological spinoff to other polIce agenc1es. Typ1cally ~t 
is difficult to adequately describe the. advantages o~ more abstract 
technologies such as statistical ana1ys~s and sPe~a~lons Research to . 
police administrators, who as action or1ented 1nd1v1dual.s, depend?n the1r 
more tangible resources. This study will hopefully.prov1de a ~ang1ble 
example of how Operations Research can.augme~t and lffiprove t~e1r capa: , 
bilities. As tilis becomes evident a slffiulat10n ~odel of reg10nal po11ce 
operations will become fe~sibl~. Such a model w111 offer tremendous 
benefits to police operat10ns 1n the area. 

TABLE 2 

LI5TI~G OF GOALS AND ANTICIPATED 

BENEFITS OF THE PROJECT 

IM'v1EDIATE: 

o ESTABLISH A VALID MODEL OF THE ORLANDO POLICE DEPARTMENT' COMMAND/ 
CONTROL OPERATIONS AS A RESEARCH TOOL. 

o BUILD A STATISTICAL DATA BASE TO SUPPORT THE RESEARCH MODEL; 
INCLUDING DATA REPORTING, VALIDATION AND REDUCTION. 
DEVELOP AND EVALUATE ALTERNATE METHODS OF IMPROVING EFFECTIVE-

o NESS OF DEPARTMENT OPERATION. TIIIS INCLUDES mENTIFICATION OF 
SUITABLE EVALUATION CRITERIA. 

o DEVELOP AND EVALUATE TACTICAL OPERATIONAL PLANS FOR RESPONSE TO 
PROJECTED SITUATIONAL ENVIRONMENTS . 
DEVELOP A TRAINING SIMULATOR WHICH CAN BE USED TO FAMILIARIZE 

o AND TRAIN NEW PERSONNEL IN CQ\~/CONfROL OPERATIONS OF THE 
DEPARTMENT AND ALSO MAINTAIN/UPGRADE DECISION LEVEL OF EXISTING 
PERSONNEL. 

FUTURE: 

o DEMONSTRATE lliE ADVANTAGE OF ESTABLISHING A STATISTICAL DATA 
BASE AS A TOOL TO MANAGE POLICE OPERATIONS. 

o ESTABLISH A SYSTEMS Jv1E1HODOLOGY WHICH CAN GENERALLY BE USED BY 
OTHER POLICE AGENCIES. 

o ACQUAINT THE REGIONAL POLICE AGEJ'JCIES WIlli THE METHODOLOGY AND 
BR~FITS TO BE REALIZED FROM A SIMULATION MODEL OF REGIONAL 
OPERATIONS. 
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PROJECT RESULTS AND RECOMMENDATIONS 
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The observations generated by a study of this size are not only numerous 
but also reflect a broad spectrum of existing and projected operating 
conditions. For purposes of discussion they were classified as those 
primarily related to management structure and those affecting operations. 

Administratively more emphasis should be placed on understanding the 
Command/Control System as a total entity in accomplishing the mission 
of the Department. In the apprehension process neither the Conrrnunications 
Center nor tile Field Forces can respond to an incident calIon an indi­
vidual basis; it requires the coordinated activities of both functions 
to form a strong team. 

The Communications Center assigrunents should be upgraded. It must be 
recognized by all Department personnel that the Complaint Desk and 
Radio Operator are key positions. TIle Complaint Officer is many times 
the first and only contact of the citizen seeking help. On the other 
hand, the Radio Operator may be the only link the Field Officer has 
with his source of help. These personnel must be selected on the basis 
of their job related abilities and trained specifically for the position. 
The Simulation Training ~bdel of the Complaint Desk work station developed 
in this report should be expanded and used both to train and evall' ~te 
the proficiency of the Communications Center personnel. 

It was noted that there is a need to establish Standard Operating 
Procedures to govern special tactical situations in the field so that 
all personnel understand the game plan. These would range from 
designation of an alternate field unit when the district unit is 
engaged to redeployment of all field units to meet a stress situation. 
TIle Unity of Command must be preserved at all times. 

A policy should be adopted for plrull1ed introduction of teChnology into 
the Command/Control System to improve its effectiveness. This would 
involve a technological "fusion" of personnel, technology and manage­
ment techniques toward eventual implementation of rul Automated Commruld/ 
Control System. Clearly this must be a long tern continuing commit­
ment. Initally tile computer simulation model developed in this study 
should be expanded to increase its flexibility and detail since its 
capabilities make it an excellent tool to evaluate and plan new 
system concepts. Spin-offs from the present simulation study includes 
a formative operations data base and basic Command/Control Training 
Simulator. 

The next major effort should be directed at defining an Automatic Patrol 
Vehicle Locator and Force Status Display System. A study is necessary 
because there are a number of alternate approaches and the design should 
reflect the specific conditions of the Connnand/Control System under 
consideration. 
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MAJOR RESULTS AND OBSERVATIONS 

The perfonnance of the Orlando Police Department Connnand/Control System 
generally compares favorably with that of other departments documented 
in similar studies; however, it could benefit from clarification of 
command-authority relationship through a better understanding of the 
total System, a subsequent upgrading of the Communication Center per­
sonnel and status, and introduction of selected technology such as on 
Automated Vehicle Locator on a planned basis. 

Observations generated by a study of this size 1vill typically not only 
be munerous but a~so reJ?resent a broad spectrum of operating condi tiions . 
For,p~rpose~ of dISCuSSIon they can be classified as tilose related to 
admInl~tratIon or management structure and those affecting field 
operatlo~s. Superimposed?n this list are the ramifications deriving 
from projected future requIrements or stress conditions. It is also 
noted that observations.res~lted directly from analysis of the operation 
as well as through appllcatlons of the simulation model. 

~enerally it was noted that more emphasis should be placed on understand­
Ing th~ Co~and/Control System as a total entity. The Field Forces and 
Co~unlc~tl?nS Center are of equal importance in discharging the primary 
pOlIce mISSIon. ,In the apprehension process neither the Communication 
Center,no~ ~he FIeld,Forc~s can :espond effectively to an incident call 
~n an,lndlvldual basIS; It reqUIres the coordinated activities of both 
unctlon~ to form a stron~ ~eam .. A provincial attitude between these 

groups WIll ~reate an admInIstratIve problem which is generally evidenced 
as an operatIonal problem and loss of System effectiveness. 

~e Co~unications.Center ~s expc:iencing administrative problems. The 
~mplalnt Desk asslgnm~nt IS. consIdered undesirable, and anIDng many of 
Of;·sworn personnel thIS aSSIgnment has the coru1otation of a punishment 

Icer~ are normally aSSigned for six month tours of duty and fel" choo' 
to rema~n.lon¥er; the civilian turnover is also high. Ps cholo ica se 
the posItIon 15 demanding with much responsibili tv Ii ttleY sta tug l~y , 
freq1!e~t abuse from both citizen and field office~~. Physicall s, i ~~5 
cO~1nlng ~nd does not satisfy the urge for action sought by th~'t ' I 
pOlIce offIcer. The use of civilian personnel in the posit' 0 yp1ca 
t~ ~~lrdcompoun~ the proble~. The ~ivilians generally lackl~o!l~~;~S 
0, Ie, op~ratlons and,thelr exerCIse of functional authority in 
dlrect~n¥ fIeld forces IS not readily accepted by the field ff' 
SIn atddl~10n th~ understanding of the law and total operationoof1~~~s. ys em IS margInal. 

It must be recognized by all personnel that both C . 
Radio Operator are key positions in fulfilling theo:J?la~nt D~skhand 
ment. TI1e Complaint Officer is mffily times the f' tlSS~on 0 t e Depart­
the citizen seeking help from the Department 0 Ir~l antJ only contact of 
Radio Opera tor may be the only link the Field Of~' 1e h 1er. hand. the 
source of help. Personnel manning t11ese os't' lcer as I'll th hIS 
selected foy their job related abilities p dlflon~ must ?e carefully 
duties to be required proficienc or r ,an urt er traIned in their 
Communications Center can be mol~~d int~Jectet,as unacceptable. The 
special uniformed units. an e lte group comparable to 

The~e.is a need for simulati~n training away from the real 
pOSlt1on. The present practIce of on-the-job training has ~~t~~erent 
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danger of a foulup which could endanger the safety of both citizen and 
police officer. In addition, the,trail}-ing scen~rio cB11l}-ot be controlled 
to include the necessary stress S1 tuatlon, and InstructJ.onal feedback 
on performance is not feasible. 

In the Uniformed Field operations there are several observations , 
pertaining to administration and organization which should be mentIoned. 
The field commanders may revise field unit assignments made by the 
Communications Center based on their knowledge of field conditions. 
This is frequently advantageous to operations but involves an inherent 
risk to the Unity of Command. It is very possible that a call may ¥o 
unanswered if the field reassignment is not made carefully ru.:-d conf~rmed 
by the COITDnunications Center. The field Commander must rea~lze he 1S 
assuming responsibility for all assignments '~len he breaks.lll and 
assumes command. Further, he remains in this position untIl he formally 
relinquinishes authority to the Center 

It was noted that there are no standard procedures for designating 
altemate field units when the district unit is engaged. Apparently, 
each field commai'lder has his own plan which is unknown to the 
Communications Center. An optimum procedure should be developed and 
adopted. 

Generally response performance of the Sys~em co~pares f~vorably with 
that of other similar police systems publlshed In the lltera~r~. The 
simulation model further predicts that, excluding stress,condltlor ~ 
the present Command/Control desi¥TI will suffer.only a slIght d~grega­
tion in perfoTTIlance when respondlng to the,proJected 1976 requlrcmen~s. 
However, as in the military and other publIC safety systems, th~ ~eslred 
performance should be measured against emergency or ~tress condItIons. 
This consideration will require that the System contlnue to be up¥Taded 
toward realization of the ultimate "instant cop" concept through lntr?­
duction of improved technology and trainin¥. It i~ noted th~t Complalnt 
Officer utilization in the present system IS relat1:rely low In the .pre­
sent system. It is sU'fJ,ested that some could be aS~lgned o~h~r dutIes 
nearby and called when activity in the Center reqUIres addItIonal man­
power. 

The PREP system provides good communications within the City and ~dds 
much to the safety of the individual officer. It can also 1::~ eaSIly 
expanded as the City grows and represents an excellent use 01 tec1mology. 

An Automatic Vehicle Locator (AVL) system 'vould be the most co~t e~­
fective capital investment in the Comm~nd/Contro~ System at thlS tlffie 
to meet the demand of projected operatlOna~ reqt.urements. Jy5 t~e area 
of the City increases it appears that contl~uat~on ?f the dlstrlct re­
sponse system will become more costly than lnstl~tlng an umb:-ella de: 
ployment system using AVL so that the nearest avallable u:r;.asslgned unIt 
can be dispatched. The AVL sfstem also o~fers the potentla~ advant~ge 
of faster response times and 1Jnprovement ln the safety of fIeld offIcers 
through knowledge of his location at all times. 

Addition of a third Radio Operator console station to handle cha~~l 
1 traffic appears to offer several operating advantages. All G:-lJ111nal 
Inve!?tigation Bureau communications could be handle~ tJlroug~ th:-s 
statlon. In addition it could serve as a 110t purSUIt coordInatIon sta­
tion without disrupting the other Radio Operator traffic. 



RECC1vMENDATIONS FOR ORLANDO POLICE DEPARTMENT OPERATIONS 

The immediate recommendations address upgrading the status and effect: 
iveness of the Communications Center functions and pl~nned l.ntroducat1.on 
of technology into the Command/Control System. To tIns end, several 
follow-on studies have been recommended in the ar~as of. Automated 
Command/Control and Computer Augmented Training s1.ffiulat1.on. 

The recommendations wllich resulted from this study are offered primarily 
for consideration of the Orlando Police Department and are anned.at 
improving specific problem situations. T~ sU¥gestlons do. not lnnlt the 
details of their implementation b?wevm: SInce l~ IS recOgnIzed that tbese 
will differ with the ind,vIdual SItuatIon and tllJUng and It was not the 
intent of tilis report to detail the actions. It is noted, also that a 
number of the recomnendations address problems of general concern to officials of all police agencies. 

For clarity the recommendations have been categorized as those prima:ily 
cOllcerned with adminis trative or technological aspects of the opera trans. 
Administrative 

Institute a program to upgrade the status and effectiveness of L"e 
Communications Center functions. This will involve a long tenn commi t­
tment in training and education of both on-board and ne]< personnel in 
the importance and operation of the Command/Control System with special 
empbasis on understanding the interdependencies of the Communication 
Center and Field Forces. It is emphasized that this must be accomplished 
on a planned continuing basis involving a number of paralled efforts. 

a Implement a SimUlation Training Model of the Complaint Desk 
l<ork station. The model Would have the flexability of different 
tactical situation scenarios representing degrees of difficulty 
for training or maintaining a degree of proficiency. 

a Select personnel to man tbe Communications Center on the baSis 
of their job related abilities and performance of the SimUlation 
Training Model. Each candidate must have a satisfactory know­
ledge of tile law and total System Operation prior to aSSignment. On-the-job training should be minimized. 

a Establish standard operating procedures to govern SPecial 
tactical situations in the field so tilat all personnel know the 
game plan. TIleso l<ould range from deSignation Of an alternate 
field unit to respond l<hen the district unit is engaged to re­
deployment of all field units to meet a stress situation. It is 
Vital that the Unity of Command be preserved in all situations a t all times. 

a Install a third COmmunications Console whic], lVOUld be deSignated 
to handle channell traffic. This typically consists of Infor­
mation Requests from the field, CIB and Hot PurSUit communica-
tions. The console lVOUld proVide. the focal point for Command/ 
Control of the CIB f,eld unIts wh,ch presently does not exist. 
Also it is important to ~stablish an emergency communications 
command post where a sellIor command officer can direct the field forces. 
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TecJmological . to the Command/ 
- . ed introduction of technoJo~e'~ires a te~-

Adopt .a pohcy of J?l":ve its effectiveness. ThI~ \ment techniques 
Control Syst~ to lll1p ss b which technology and eli lanned system 
nologic~l fusIonl:~~ an ~ffecthre. system, ~~~~all/ add the neces­
can be Integrat~e inherent capabIlIty to '~ the operational growth 
will also have and equipment to mee. cess reqUires 
sary components of men The technological fusIonlPro nt of new manage­
needs as they de~~lol'_ personnel traini~, de~e_~~ of which must be 
three areas of e o~ ecification of equ1.pment 
ment techniques, an slmultaneoUSIY. 

h d and yet occur s 

p ase . It' n model to 
d the computer S1.ffiU a 1.0 k' t Continued to appl~ ~n~ expan ail. Its capabilities rna e 1. 

o j ncrease i ts flex1.~ll1. ty alnd d!~iCh the three aspects of tge 
., 11 t plannIng too In d dministratlve, can e :ns~e_ ~~chnological, perso~e~as~ S~OUld also be maintai~~ r~lated and examined' e ~~ e::lidity of the modeido~~p~~d~~ied 

and upgraded to assum The computer program shou world 
environment cha1!-g~s. y d better reflect the real to run more efflclently an 

operation. . r AVL) System f~asibi1i~: 
. . an Automatic Velncle Locato t (effective equlpment Wlth a CommISSIOn t be the most cos t The study 

study. This. appea~~ ·e~ted operational -:equireme~mS for the 
which to satlsfy p J. the most feaslble syst f the Orlando 

to deterrn1.ne I uirements 0 is necessary. and environment a reg - The effort would 
specific operatl~n~om available alternatlxes . formance specifica-
l~~~~~e D~~~~~;~ent of a sy~tate:d c~~~~~t s~~ tu~e~iSPlay sys terns. h AVL and aSSOCl 
tions for t e 'ect which would 

Assisted Training (CAT) p:oJ 1 technology to 
a PreJ?are a compri~~tions of advanced i~truc~I~~athe increasing 

defIne the app 'ng training demands l1!lpose ld comence with an 
meet the IncreaSl histication. th,S wau . computer c~p-
level of equIpmeni :o~ Officer Training Model USI~is comtemplated 
eJ<pansion of Camp af;"ed in this report; however, /officer training 
abilities asdde~crldetermine how other Phases.o

ht 
include special 

that it w?ul a ~obY CAT simulation. ThesebmI~e_sible or easily could be ~p:ovesituations which could not e u 
stress tra1.lllng the-job training. duplicated by on-
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ADDITIONAL RESEARCH PLANNED BY ORLANDO POLICE DEPART.MENT 

The Computer Simulation Study of the Command/Control System at Orl~do 
POlice Department is part of an overall plan to effect.a technologlcal 
"fusion" of personnel, ·technology and management techrllques toward 
implementation of an Automated'Command/Control System. 

Police Administrators throughout the nation today are becoming increas­
ingly aware of the advantages which a teclmological "fusion" of men and 
new technology may offer their operation. They visualize th~ ad~ed 
leverage whidl the tedmological tools such as secure conmrunlcatlOns, 
autonlatic patrol vehicle locators, information storage and retrieval . 
and computer aided dispatching can contribute to their respon~e capabJ.l­
ities toward the concept of near instarltaneous arrival of offIcers at the crime site. 

It must be recognized, however, that teclmological fusion is not an 
instantaneous process. It must be planned and organized such that 
each COmponeu~ will blend into the total system. Interfaces must be 
recognized, defined and reflected in tile conceptual planning. A we11 
planned system should have the inhel'ent capability t'l incrementally 
add to necessary technical system support to meet the c~erational 
growth nt;eds. 111is approach is being used by Orlando Police Department 
to build t01'lard a fully automated Command/Control System which uses 
a digital computer to perform the overall integration function. 

Figure 3 is a logic diagram which relates the plmmed studies needed 
to implement an Automated Command/Control System wiHlin Orlando Police 
Department. The initial step is the Computer Simulation of Command/ 
Control Operation project which is described in this report. The 
simulation model cml be easily modified to determine the feasibility 
and effectiveness of altel~ate operational methods which introduce 
new tedmological concepts and field force aSSignments against emergency 
and projected tactical situations. Those studies which are undenvav or 
completed have been indicated by shading the area on tile diagram. 

TIlree parallel areas of effort are necessary for an effective tech­
nological fusion process. These generally can be defined as personnel 
training, development of new management techniques and specification 
of tedmology requirements. Too often the focus is OIl technology. 
This approach can only result in a less effective system since the 
personnel Jlave not been trained to fully utilize it and management 
may not have the knowledge or tools to direct and control the resulting system. 

Currently, as spin offs from the Simulation study, a Command/Control 
Training Model is in operation and a Statistical Data Base is being 
compiled. TIle next proposed study is to define an Automatic Patrol 
Vehicle Locator and Force Status Display System. This necessitates 
a study because there are a number of al temate approaches, and the 
design must reflect the specific conditions of the Command/Control 
System lUlder consideration. This system would continually update the 
location aIld. status ?f a~l patrol units in the field in a back lighted 
map of tile Cl. ty • TIns d:tsplay board would also be equipped to show 
the incidents to provide a visual correlation to 
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facilitate dispatch of the nearest available unit. 

. . 1 d to provide background for Correlation/Regres~ion AnalysIs IS p ~e rima objective is to 
a Re~ource N .. locatloI?- System ~~~; Ian ~d c~trol their resp~nse 
provIde m~agement ~th atmetI~ f~ecasting capability wouJd J.nclude 
to a predicted requlremen. . s time and encral locations for the 
predictions of.th~ nruribersd, ~nds, bel'S of p!trol units necessary for 
occurances of IncIdents an e I?-um h' d ds 
varying levels of service to satISfy t elr eman . 
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,. (CAT) tud- would be directed toward The Computer Assisted Tr~J.nlng . 1St chnology to meet the increasing 
application of ad,,:,anced lnstruct:ona ~n level of equipment sophis­
training c1emands llTIposed by th~ :ncre~ raint Officer Training Game 
tication. For example, the orlg:nal ~ flexibility and effectiveness. 
would be computer aUgnlented for In~rease in ca ability to 
This would also intrDduce th(. reqUIrement d of ~yp ct g inf~rmatio;l thus 
communicate with the computerdt~ ente~/~~nt~~lr~ystem. It would precede 
duplicating tile,real Automate omm~COUld be trained and available. the implementatlon so that personne 

I S r-t would require that the The Co~lete ~utomated co~and/i~n~~ en~~re~~e infonnation in the 
Complalnt OffIcer answer t e ca h its memory for any pertinent 
computer: The comp1f-te:-dWO~ld. ~ea~d also l~cate tile nearest unassgned 
informatl~)u on tI;.e InCl en d s~. ~nNould be displayed for decision Dy 
patrol 1.U1l t. ThIS recorrnnen a 1. ,. t if he choses. 
the Complaint Offi~er ~ll0 may °t~~rl~: ~~ ~~~~f:~ it to t11e Radio If the recommendatlon 1S accep a ~ 
Operator for transmission to the fleld. 

Figure 3 
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SECTION IV 

ORLANro POLICE DEPARTMENT OPERATIONAL SCENARIO 

o Organizational Structure of the Department 

o Incident Profile 

o Response Capabilities 

o Physical Environment 

o Regional Influences 
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A Scenario provides a composite description of the operational 
situation against which projected revisions in the Command/Control 
System can be evaluated. 

The Orlando Police Department uses a functional organizational 
structure. The major line functions are assigned to four Bureaus -
Uniformed, Criminal Investigation, Detention and. Administrative, 
each of which reports directly to the Chief of Policl;}. The Chief 
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is supported at the management level by staff sections in Inspectional 
Services, Research and Development and Community Relations. The 
Department presently has a complement of 333 sworn personnel. 

The Incident Profile of the Department is reported by Part I, II, 
and III classifications, reflecting the Uniform. Crime Reporting 
Program, and a category of Other Aided Cases. TIlis latter category 
includes all incide.lts which require a response and case number but 
are not identifiable under the other categories. Orlruldo is presently 
experiencing an exponential increase in the crime rate. A computer 
curve fit of the data shows a projected increase of 44~ within the 
next five years. It is noted also that tile Part I crimes closely 
follow this projection. 

The response of the Orlando Police Department is keyed to a distl 'ct 
system. The City is currently divided into 18 districts which have 
been designed such that the normal load bases on the number of incidents 
and service time requirements is relatively equal. One uniformed 
patrol car is normally assigned to each district ruld is responsible 
for all cOl1IDlaints within that district. There are four sector cars 
manned by assistant squad leaders and four sector station Ivagons manned 
by squad leaders. TIlese units are as backup for the district cars in 
their respecting sectors. III addition special service cars such as 
K-9and traffic control are used to handle special incidents; two 
accident investigation cars are assigned to each watch. Motorcycle 
and investigation cars are dispatched on incident calls only in 
emergencies. 

Demographically and economically Orlando has entered an explosive 
gTowth period. It is the Economic Center of the eight county Central 
Florida region which is one of the fastest growing in the nation today. 
It is proj ected that the population of Orlando i'fiJI increase over 40% 
ivithin the next five years; present population is 107,000. 

TIle topography is flat with many lakes which effectively increase the 
travel distance from point to point. TIlrough rulllexation of large 
unincorporated areas south and west, it is expected that the area of 
the City will increase approximately 30% in the next five years. 

The climate is mild and semitropical. Police operations however are 
affected by heavy percipitation and ivind from tropical distrubances, 
thund'3rstorms, and infrequent tornadoes. ' 
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ORGANIZATIONAL STRUCTIJRE Of THE DEPARTMENI' 

The Orlando Police Department is organized on a ftm.c~ional basis wi th s~ilar 
activities combined within four operating Bureaus wInch rep?rt to 0 e ChIef 
who has staff sections in Researcil and Development, InspectIon ServIces, and 
Community Relations. 

Organizing can be defined as the process of segmeI?-ting the ov~ra~l t~k into 
contrOllable sub tasks whiu~ are disigned to optimlze the speCIalIzatIon of 
labor. It thus involves a ITOUOinCf of activities to attain the objectives of 
the Department and delegati~n of a~tllQrity to complete the assignmel}-ts. 11:e, 
resulting organization structure nust effecth-ely define the resultIng aC!lVlty­
authority relationships and prol~de ~Q~ cC0rdination among the~ both vertIcally 
and horizonta.lly to ensure effectire C':7cT,ii::ation and team work. 

An organization chart is a graphic ;:rese-::-::a::ioTI. of the fonnal organi~ation 
structure, and is used to define tt~ ~T~~:ati~nal functions, functIonal 
relationships, lines of authority a::d l'cS;:'C':lSibility. Individual blocks c~ 
be used to show a functional resDcn.s::'1:::ilit";.- 01' title of the individual aSSIgn-ed to it. ~. 

The Orlando POlice Department uses a functicnal type organization structure as 
shown by the chart in Figure 4. The char:: identifies the major line functions 
as Bureaus and their subfunr::tions as sections. The rank of the supervisor of 
each section is shown together with the nu::rber of personnel currently assigned 
to the section; these figures include both Sl\om and civilian personnel. The 
Department presently has a sworn compleElent of 333 personnel. 

The Chief reports to the Director of Public Safety \'.'ho in tum is responsible 
to the Mayor and City Council of Orlando. The Department is also responsible 
to a Civil Service Board for its personnel practices. 

The Uhiformed Bureau is charged with achiev~ng a primary objective of the De­
partment - crime prevention. It is organized around a patrol section which func­
tions to preserve the peace, protect life and property and prevent crime. It 
also provides a substantial effort in preliminary investigation. Other acti­
vities of tile Bureau are organized to meet specific situations in dynamic environ­
ment where hIgh mobility and special skills and training are required. 

The Criminal Investigation Bureau is responsible for investigating serious 
crimes, recovering stolen properrj and preparing cases for C0W:t. Its acti­
vities,are tl~ically after-0e-f~c~ and consist primarily of identifying and 
arrestIng perpetrators of maJor crlffies, and collecting and organizin~ CdSes 
to convict these perpetrators in court. It is organized in five sections which are keyed to tile crime type. 

The Detention Bureau is charged with operating the detention facilities. It is 
organized arolmd maintaining the security and 1-:011 being of all prisoners com­mitted to th0 facilities. 

TIle Administrative Services Bureau is responsibl~ for tho~e activities which 
generally St~port the oth~r operati?ns: It ~aintains r~~ords, processes data, 
prepares bUdgets and furnIshes statIstlcal analyses on operations and fiscal cOmmittments. 
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,. onsible for conducting staff in-
The Internal Inspecti?n.SectIon ~~o~~l equipment, operations, and pro-
spections of,the C?ndl!IOn of pe 'nts'which allege misconduct by any 
cedures and InvestIgatIon ?f co~lal thering function is also located 
member of the force .. The ~ntelll~en~~ g~s involving civil disobedience, in this section and Investlga!eS InCl en 
subversive groups and labor dIsputes. . . 

. rovides assistance to the ChIef, lll-The Research and Developm~nt sedctlonf p TInS such other activities as the formation Department POlICY an per 0 
Chief may direct. 

section provides the social interface with the The Community Relations 
citizen community. 

Figure 4 

(333 Sworn Personnel) 

of Orlando Police Department Shows It Organization ,Chart 
d AI u Functional Lines. Is Organize onoS 

June 1972 
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INCIDENT PROFILE 

The Incident Profile experienced by the Police Department is typica1!y 
expressed in terms of descriptive statistics so that trends and specla1 
situations which are necessary for effective administrative and opera­
tional decisions can be more readily detected. 

The Incident Profile can be defined as a description of the threats to 
the lives and welfare of the citizens to which the police department 
responds. 'The incidents range over a broad spectrum of types from· 
offenses which jeopardize life to those which involve simply serving a 
warrant. Each must be clearly defined in order to effectively analyze 
the operation of a deDartmentand standardize if it is desired to cam­
mun,icate with other agencies. To meet this need the Federal Bureau of 
Investigation organized the Uniform Crime Reporting Program. Under this 
program the Uniform Crime Reporting Handbook1 is u!.;ed to identify and calssify offenses. 

Offense Incidents are categorized for analysis into three major classes. 
These are listed together with numbers known to the Orlmldo Police De-
partment for the last two years in Table . Appendix lists the 
offenses which the Orlando Police Department included in each class. 

TABLE 3 

OFFENSE BY CLASS AND NUMBER KNOWN TO 

ORLANro POLICE DEPARTMENT 

OFFENSE CLASS 

Part I 
Part II 
Part III 
Other Aided Cases 

TOTAL RECORDED 
1970 1971 

7932 
6644 
4090 

33813 

8997 
6127 
4602 

39125 

Although the Police function is typically associated with the more 
hazardous Part I offenses, a police officer assigned to patrol is gen­
erally confr?nted Wl th fe1v serl0US crimes in the course of his 1vatch. 
:.the numbers III Table. 3 show that he spends considerably more time keep­
lllg order. and SeT>LClng.accldents thru~ he does Ul responding to incidents that requlre arrest actlon. 

Orlando is p~esently experiencing a period of explosive growth. which can 
?nly resu~t 1TI maklng the Polic~ Deparbnent task more difficult. This 
1S empha_~:zeJ by reference to Flgure 5 which is a plot of total and 
Part I offenses and for Orlando over the last 12 years' b tJ h 
an exponential form, , 0 1 ave assumed 

1 
u. ~. Departme~t of Justice, UnifoI11! Cr~m~ Reporting Handbook 

(Washl11gton D. C. • Jederal Bureau of IlI\Testigation; Juiy, 1966) . 
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d to analyze this data. Theres~lt­A computer curve fi t progr~ ':las use in the next 5 years f as shown ln ing equation predicted a 44'0 lncrease 
the plot of the projected data. . 

. lOde t Profile can also assume added On a working level basls the ~Cl. nnt b distyict typicall~ varies 
dimensions. For example, t~e ~nclde Ydistrict A study in Orlando 
with the physical characte~l;~~c~~fo~:nse ra.te ~orrelated most positive-
based on a random sampl~ s ow 1 lation poverty income and area ly with population denslty, tota popu , 
of the district. 

. . r tl by watch both by mnnber and The incidents can also vary Sl~l lcan th~ highest frequency of ind.-
type. Typically, Watch 2 experlences of the week also exhibit dif­
dents fo1lmved by Wa~ches 1 andd 3 .. D~YS est about 0.70 of the average ferent Incident Proflles. Sun ay 1S ow , 
and Saturday the highest at 1.7, 
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Figure 5 1 And Computer Predicted Offenses . D' I Of Actua 1 . Gr.anhlc lSP ay . tic Exponential Increase 

2 

By Year, Shows Characterls 
Pattern 

. . tical Study of Orlando Police Department 
R. D. Doerlng, A Statls " trative Services Bureau, Orlando 

Oper~tion, Report·to the Admdlll1FSI 'da' Orlando Police Depar~ent 1971) Florida, April, 1971 (Orlan 0, or1 ' . 
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RESPONSE C~ABIL1T1ES 

The Orlando Police.Department utilizes a r~spo~se system which.requires 
all complaint calls originating wi thin ~ DI~trIct be ansi~eredby the 
uniformed patrol unit assigned to the DIstrIct; backup IS provIded by 
four Sector supervisory ~ehicles. 

The response of the Orlando poli~e . Depu-:tment is. key~d to a. district . 
systf~. The City is currently dIVIded Into 18 DIstrI~ts.whIch have been 
designed such that the work load,based on number of.lncldents and ser­
vice time requirements, is relatively equa~. One un~formed patrol car 
is normally assigned to each district and IS responsIble for all com­
plaint calls within that district. There are also four zone.cars manned 
by Assistant Squad Leaders (ASL) who act as backup 1'lhen requned. All 
district cars are supervised by four squad leaders (Sergeant) who patrol 
each of the zones. 

The map of the City on the opposite page shows the districts and. their 
relationship to the two major freeways. These freeways, I-4, whlch runs 
north-south and US 50, which runs east-west, effectively divide the City 
into four sectors since they restrict free passage across them. 

There are also special service patrol cars such as K-9 and traffic control 
which are used to handle special incidents. 1\.t/'O accident investigation 
cars, AI 42, AI 43, are identified on the district map to handle traffic 
incidents east and west on 1-4, respectively. Investigative and motor­
cycle units move in all districts but are dispatched to complaints only 
under emergency conditions. The primary assignment of the motorcycle 
units is traffic control and these units typically focus on traffic 
problem areas. 

Under normal conditions Ble standard operating procedure is to dispatch 
the district patrol car to service a complaint which occurs wi thin the 
district. If the primary car is unavailable the squad leader may move 
in to answer the call followed by special assignment cars, investiga­
tive and motor units generally in that order. Since the Communications 
Center does not have informatioIl on the specific whereabouts of field 
units, except within his assigned district, this appears to be the best 
method of operation; it assures primary and backup coverage for each 
complaint. 

The Orlando Police Department averages 29 Uniformed Bureau patrol units 
per watch. The t~ree shift~ change at 6:30 a.m., 2:30 p.m., )0:30 p.m. and are 
scheduled to provlde a 30 mInute overlap to assure continuous field 
coverage. Bec~use of illness, va~ations, or car repair, all patrol units 
may not be ava~lable for duty dU:Ing. the watch. This requires reassign-
ment of the unlts to cover all dIstrIcts. There are a number of addition-
al unifol:med vehicles available for special duty; these are identified 
in the corner of the district map of tile City. 

A previous studyl based?n a random s~ple of one week operational 
data showed the average tlffie was 4.4 ffilnutes for all offense complaints 

1 R. ~. Doering, A Statistical Study of Orlando Police Department 
Oper~tlon, R~port to the Adilliriistra~ive Services Bureau, Orlando 
Florlda, Aprll, 1971 (Orlando, Florlda:01-1ando Police Department 1971) 
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hi hest was, 7 . 5 minute~ £01' 
. d days of the week . 1'1;e .. g 24 Referring to 0 e 

~~:~r~~~ ~~1-~~~ ~west e 2 ~~:s~~~xe~!~r m~~~t~fC~he iong:~~~~~~~~~e wI:e 
district ,map , It.C~ ~eattributed to the travel t~;e area. District 
inddD;~;rp~c~n~6dI~;ance ~rom end t~ ~g!i~ft~~ee~~:~t of "the large 
o . h 6 0 mlnutes, an , 
37 was. also hlg, ~ea is apparent. 
dimensIons of the a d t consisting of all 

, loa member of a mutual an ~~ agreement the 
The Deaprtme!:t l 1S ~orcement Ag~ncies. u~~e~le ~~jor civil distri­
Orange County aw. men and equlpment to an ~ l' anization whose 
participants ~~~~~~~ Orlando has a pOlicegulRe~~~~r~e~ however their 
bances. In a .1 ble as backup to the re b 11 games or the County 
members are aval a ·a' events such as a 
acti vi ty is limited to specl -" 
Fair. 

- -.. ~-.. --.... ,_.-. 

Figure 6 

. d . tying police . Of Orlando I entl . 
Reduced Scale Map Of The Cl~lative Difference In Distrlct 

Patrol Districts ShWhow~ rl~o~tribute To Difference In 
I\,.."d Distance Iel Areas·.t\H 

Response Times. 
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PHYSICAL ENVIRONMENT 

The physical environment in which the Police Department ope~ate~ is of 
concern in the study of the Command/Control System because lt direct~y. 
influences the input of incidents and tile field force response capablilty. 

The environment in which any system £unction~ influences it~ abi~ity t? 
accomplish the assigned mission tilroug~ the 1nterfac~ relatlonshlp~ Whl~. 
are iI-merent in the operational Scenar1o. An effect1 ve system des1gn mIl 
exanrine and define these interfaces and how they are affected by c~ang~s 
in the environment so that the system can readily adapt to a dynamlc Slt­
uation. 

The effect of the physical environment.on the Co~and/Control System ?C­
curs in two basic areas. Both the Inc1dent Prof1le and response of F1eld 
Forces are directly dependent on the cha~act~risti~s of ~he ~nvironnlent. 
As discussed earlier the incidents occurmg 1n a glven d1strlct can be 
readily correlated 1vith the physical characteristics of the district. 
Likewise, the travel portion of the system response ~i~e reflects t~e 
topography features of the district and weather cond1t1ons. Accordm~ly, 
for purposes of this study the physical environment can best be descr1bed 
in terms of demographic-economic, topographical and weather character-. 
istics associated with the City. A summary profile of these character1S­
tics is contained in Table 4 . 

.Demographically and economically Orlando is entering an explosive grmvth 
period. It is projected that the population will increase over 40% with­
in the next 5 years; this compares with a 30% increase in the 10 year 
period from 1960 through 1970. This projection reflects the expected 
annexation of additional large unincorporated areas south and east of 
the present city limits. The major population growth of the City can be 
generally described as a transition of land use from agriculture to 
commercial, apartment and residential subdivisions. In tum the pop­
ulation impetus is the result of the strong economic growth of the area 
reflecting regional influences such as Walt Disney World, Kennedy Space 
Center, the Naval Training Center and Florida Technological University. 
Population and economics of the City are also geared to the large influx 
of tourists which occurs mostly in the winter months. The tourist pop­
ulation is nmv estimated to exceed 8,000,000 annually and to contribute 
over $106,000,000 to the greater Orlando area. In addition there are a 
number of smaller residential communities surrounding Orlando, SUcll as 
Winter Park and Jvlai tland whose citizens either work in Orlando or move 
through it each day on their way to work. 

The topography is flat ,vi th no canyons or hills to create natural bar­
riers; however there are over 60 lakes presently 1vi thin the City limits. 
Although most are relatively small they effectively increase the travel 
distance from point to point. T\.vo other large barriers are the Munici­
p,:!l. Airport and N':!val Training Center both of l'lhich are wi thin the City 
llffilts and effect1vely block out free surface movement in a large area 
in the eastern part of the City. Two major freeways N-S and E-W ef­
fectively al~o divide the City into f?ur quadrants i~edingmovem~nt 
across the r1ght-of-wa'f' ~rou?h projected annexation, it is expected 
that the area of the C1 ty wl11 1ncrease approximately 30% in the next 5 
years 1vi th corresponding changes in dimensions as summarized in Table 
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.. d mild semitropical. There are no 
The climate can. be class1f1.e. ~~wever' the temperature infrequently . 
severe winter storms or ~now, di t' In '-urrnner there are frequent 
does reaChndnimal freezxng con 1.ons. t fo~ short periods of time. 
heavy rains which impede. surfac~ mov:e~e Caribbean but th~ir moveme~t 
Also in late summ~r hl;lrr:canes onn When e erienced, hurr1canes tYJ? 
into Central Flor1da 1.5 l~~:eqUe~t'ommunicailons due to wind damage, 
ically disrupt normahl.tchraf t~ ~ t~e street or on power and telephone 
flooding and trees w 1 a 
lines. 

DOOGRAPHIC 

TABLE 4 

CHARACTERISTICS OF PHYSICAL 

ENVIRONMENT IN ORLANDO AREA 

1972 1976 

140,000-160,000 
population 

TYPOGRAPHY 

City Limits 
Area, Sq. Mi. 
N-S Dimension, ~fi. 
E-W Dimension, Mi. 

Streets, Miles 
Lakes 

WEATHER 

OF Temperature, 
Spring 
Summer 
Fall 
Winter 

Precipitation, 
Mar.-May 

Inches 

June-August 
Sept. -Nov. 
Dec.-Feb. 
Max. Rate In./Hr. 
Patchy Ground Fog 

SEVERE WEATIffiR 

Hurricanes 
Tornadoes 
Thunderstorms 

LoW 
31 
60 
24 
24 

3.4 
8.6 

33.8 
3.0 
2 

in Winter 

-
107,000 

35 
8 
6 

414 
62 

High 
102 
100 
102 

81 

15.0 
31.4 
74.2 
11.0 

4 
& Spring 

50 
11 
12 

550 
75 

Average 
72 
82 
73 
63 

10.2 
22.4 
51.2 
6.2 

Annual Average-One . 
Infrequent-Random Locat1on 
Annual Average-62 

___ ~ _____ ~H __ ' '--'~------~--" 
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REGIONAL INFLUENCES 

Orlando is the Economic Center for the eight county East Central Florida Re­
gion which has become one of the_fastest g~ow~ng in t~e nation today. ru:d. con­
sequently is experiencing severe demands ln ltS publlC safety organlzatlons 
and social service facilities. 

Knowledge of the structure and relationship of the economic, social, and demo­
graphic variables in the environment is essential to effectively plan the govern­
mental services. It has also become increasingly evident that government at 
every level is playing an increasing role in influencing and guiding the gro~rth 
pattern. At Federal and State level monetary, social and environmental controls 
have been instituted to guide and stimulate growth. At the local level govern­
ment must plan and invest in recreation and cultural facilities, airport and 
services such as police. Additionally it is noted that at ele local level the 
regional factors may interact strongly or combine to accelerate and shape the 
growth of a particular area. 

The Orlando area is experiencing such a growth pattern and is in its second 
boom of the modern era, the first being the space boom in the late 50's. From 
1965 to 1970 Florida grew at ilie rate of 14% while the nation grew at 5% and 
the Orlando Metropolitan Area grelv 38% in popUlation. It is projected that 
from 1970 to 1975 the Orlando Metropolitan Area lvill increase in popUlation by 
31% while Florida grows 11% and the nation grows 10%. The metropolitan area 
has movrd from 82nd to the 69th among metro areas in the nation during the past 
decade. As shmvn in Figure 7 Orlando is located in Orange County in ele cen­
tral part of the State midway between the two coasts. It is bOlmded by Kennedy 
Space Center in the east and Walt Disney World in the w·est. 

Kennedy Space Center triggered a fast-growing aerospace electronics industry 
which has had great impact on the industrial development of Orlando. It is 
also a large tourist attraction. It is generally agreed, however, that the 
single most important factor in the region in the present growth pattern is 
Walt Disney World. This resort-amusement complex is presently directly employ­
ing over 11,000 people and attracting visitors at the rate of 10,000,000 an­
nually which exceeds the total population of the State. Also to be considered 
is. the inf1ue~ce of a new state university, Florida Technological University 
Whlch opened ln 1968. nm'! has 7,500 students and is continUing to grow toward 
a 25,000 enrollment.. It is located a fe,'! miles east of Orlando. In 1968 the 
Navy ~lso ?p~ned its.th~rd Rec:ui~ Training Center on the northeast fringe of 
the Clty llIDlts. 1111.5 lS contlnumg to develop on a 1,100 acre site toward a 
planned capacity of 8,000 recruits and 7,500 permanent Navy personnel. 

TIlese factors combine to form a future growth profile for Orlando Area: 

1 

o It is a major trade center and is becoming a leading center 
for precision manufacturing supported by the nm'! tecImologi­
cal base presented by the University. 

o It enjoys a major supporting role to the aerospace activities 
centered at Kennedy Space Center. 

Orlando Area Cham?er of Comm~rce, Statistical Data Orlando Metropolitan 
Area (Ol'lan~o, Flor~da: Economlc Research Department, 1971) 
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It has become a major tourist destination due to the draw-
o ing power of Walt Disney World. 

. . less of the total popula-
o Corporate Or~ando wl12 re~elv:lthough it will cont~nue.to 

tion influx lnto the 1 OUIlt ~rough annexation, multlfanuly 
row at a phenomena ra e 
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~ousing and high-rise structures. . 
ins are not without problems. Wlth 

It is noted, however, th<:tt all the~~ ~~ime and social needs. A tendeno/ on 
. growth comes lncreases . ate to boom areas 15 

~t~r~~o th~e d~~;:t~:~ r. ~:~~~~~¥ ~o::~~fn: ~~~a~;~i~~~S. 
~o~al s~rvice facilities such as the ah~~ ~rime increases, includlng th~ 
Impartial observers probably would say ;ould expect in a gTmdng metropoll.t~Ul 
use of drugs, have been about what you 
area of the size of Orlando. 

Figure 7 
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SECTION V 

ORLANDO POLICE DEPARTMENT CO~~WND/CONTROL OPERATIONAL SYSTEM 

o Command/Control Center Organization 

o Command/Control Center 

o Command/Control Functional Analysis 

o Complaint Officer 

o Radio and Teletype Operators 

o Uniformed Field Patrol Force 

o Command/Control Communications Equipment 

o Control Console 

o PREP Radio 
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A police operational system includes specialized personnel and equipment 
Whose activities must be planned, organized, directed and controlled to 
most effectively protect lives and property of the citizenry. 

A key element in this operation is the Command/Control Communications 
Center. It provides a point contact between the inside world and the 
field forces, integrates the sources of information and has nnlctional 
authority to direct and coordinate the field activities. Input to the 
Center can be initiated by the public via telephone, other law enforce­
ment or public service agencies via telephone, radio or teletype and 
field units via radio or telephone. Typically an input to the system 
requires a data screening and analysis at the Complaint Desk station, 
information dissemination at the Radio and Teletype stations and infor­
mation renewal at Teletype station. 

Staffing the Command/Control Center for continuous operation requires 
personnel skilled in these three work areas. An average watCh manning 
in.-:ludes a Supervisor, two Complaint Desk Officers, one Teletype Operator 
and two Radio Operators. Personnel are trained in the filllctions of each 
work station so that they can relieve each other as required. 

The field patrol units are organized under a Watch Commander with four 
Sector Commanders supervising the Patrol Units in their sector. Each 
patrol unit has an assigned area or district in which they cruise and 
respond to calls. A patrol unit receives and responds to a dispatch 
order from the Communications Center. All assignments are monitored by 
the Sector Commander and other patrol units, and the Sector Commander 
may modify the dispatch order based on his knowledge of the field 
situation. 

Operation of the system requires special comrrn.mication equipment. All 
voice communications via radio and teletype are recorded on a continuous 

. time synchronized tape. Department radio communications are via four 
channel UHF equipment which is designed as a PREP (Personal Radio 
Equipped Police) system. 

This pBlmits two-way officer to officer or officer to headquarters com­
munications. Several VHF cl1arillels are also available for vice and invest­
igation communication as required and one for intercity police trans­
missions. The teletype system is tied to both FCIC and NCIC. The 
Complaint Desk and Radio Operator stations are connected by intercoms 
and have multi-extension phones for incoming calls and direct lines 
to F.H.P., O.C.S.D., Electric Securities, Fire Departments and ambulance 
services. A Force Status Board located in the Radio Room is visible at 
the other stations and maintains the status of all patrol and detective 
units on watch. 
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COMMAND/CONTROL CENTER ORGANIZATION 

The Command/Control Center organizational structure reflects the fUnc~ional 
authority which it has been delegated to discharge the. task of CommunIca­
tion interface between Field Forces and calls for servIce. 

The Command/Control Center organizatiOnally reports t~ the Lieute~ant in 
charge of the Records and Comnnmication Section. It IS charged WIth.pro­
viding an effective communications interfa,e between. the person call1ng 
for service and the field forces, between vanous UI1l ts of the .Llepartment 
and other law enforcement and emergency agoncies. The Center 1S. respon­
sible for n.uurtng telephone, teletype, telegraph? computer. teTm1nal and 
radio communication facilities necessary to proVIde effectlve Command/ 
Control communications capability wi thin the Department. The unit thus 
has both an operational and technical orientation. 

The organization structure consists of tilree operational areas--Complaint 
Desk, Radio Dispatch and Teletype as shown on the Organization Chart in 
Table 5 . Personnel staffing consists of both civilians and SWorn per­
sonnel. TYpically the Radio and Teletype Operators are civilians and the 
Complaint Desk position utilizes both SWorn and civilian personnel. The 
current number of asSigned staff in each position is shown·in the small 
box in the corner of each block of the organization chart. 

The Command/Control Center Supervisor is responsible to the Lieutenant 
for the effective operation of the unit. The duties of this position 
include typical management functions such as planning, organizing, staf­
fing directing and controlling. It is noted that the planning and orga­
nizing fUnctions are unique in that the internal POlicies and operating 
procedures of the unit must directly reflect and complement the operational field forces procedures. 

It is important to note that the Command/Control Center has been assigned 
fUnctional authority in dispatching the field forces. This is necessarj 
to preserve the unity-of-command principle which is essential for effective 
response. The line responsibility for response by the field forces h01<ever 
remains wi"!hin the Unifonned Bure~ and the "atch or sector commander may 
modlfy a dispatch order based on h,S assessment of the field Situation. 
lWlen this procedure is USed, the field commander must realize that he is 
interrupting the nOIlllal eVent chair: and is now aSSuming responsibility for 
dlspatch. He must onsure tilat he 1S at""re of all service needs and can 
respond to them appropriatelr. He also has the responsibility to infonn 
the Comand/Control Cent~r VIa tile Rad,O Operator of the new dispatch 
asslgnments and that he IS now retUTlllng fuctlonal authority to the Center. 

Under the Supervisor in direct line comand are the r~laint Desk per­
sonnel. When the Supervisor is not in the Connnand/Control Center the 
responsibility of command rests l<ith one of the Complaint Desk officers. 
In the general fUnctions. of the Command/Control Center, th" Complaint 
Desk coordlnates the Radlo-DISpatch and Teletype operations to ensure 
a smooth orderly flow of infoTIllation and assignments to the field units. 
Unusual telephone inputs or incidents are reported to the Supervisor or acting supervisor for disposition. 
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e ort to the Supervis?r. .. and Teletype 9Pe~ators also r p and/Control ~~tIon 
The Radlo-Dlspatch 'bility wlthm the total ~~. sand/or mCldents. 
Each has direct resp~nslrvisor of unusual cornmun~ca lon es and with the 
and nrust. adv~se the o,e Teletype interact with fleld fO:

d 
F. C. 1. C. must 

.Both Radlo-D1spatch ~oadcasts received from N.C.I~·r~lay the informa­
Complaint Ddebsk'th~12omplaint Desk before TelletYPei~ no unintentional 
be approve y TIlis ensures that t lere . 
tion to Radio-Dispatdl: b dcast to the field unltS. repetition in inforrnatlon roa 

I 
f{adio Dispa tdl 

/Radio Operation 

I 

L 

~ 
I 
; 
I 

TABLE 5 

ORGANIZATION CHART OF THE 

COMMAND/ CONTROL CENTER 

I Records/Conmunlcatlon I . 
Sectlon 

Lieutenant 
J 

I 

Cornmtulications Unit 

Supervisor 

Complaint Desk 

Complaint Desk 
Officer 

j 
leletype/Computer 
Tenninal 

Teletype Operation 
I 
I 

Infonnationl Exdlange - - - -~ - - .- j 
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I 
I Uniformed Patrol & 
I Other Fiel~ Force 
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COMMAND/ CONTROL CENTER 

The Command/Control Center is physically divided into. three ro?ms to ~~ze 
noise and traffic interference and maximize the securlty asso~lated Wlth ~lffiU~­
taneous acti vi ties, however each is provided ,vi th audio and vlsual cannnunlcatlon 
to ensure joint effort. 

The Command/Control Center is within the Police ~ng of the Criminal Justice 
Building in downtown Orlando and houses all communic~tion equipment and per­
sonnel needed to provide the interface betw'een the Fleld Forces and call~ for 
assistance. The Center is located directly behind the records area and l~ 
visible to the general public from the information counter an~ the ope:atlon 
can be observed by the public through glass windows in the maln East wlng. 

The functional floor plan of the Command/Control Center is based on ~ func­
tional decision of ~asks involved in operation. There are three baslc func­
tional tasks which are housed in separate rooms as seen in Figure 8. Each 
area is interconnected by door and large glass windows to provide visible con­
tact ben"een the activities. AI though each function is separate to minimize 
noise and confusion of activity, all must ,,,ork closely together to accomplish 
the objec.tive of effective Command and Control. 

The Complaint Officer, Radio-Dispatch Operator and Teletype Operator require 
specific support equipment to disdlarge there functions. For the Complaint 
Officer to receive telephone inputs, gather information, make decisions and 
complete the necessary forms, a quiet, well lighted area must be provided. 
Since th'~ Complain+' Officer must be aware of the force status of the patrol 
uni ts, he must be able to observe the force status board. 

The Radio Operator's immediate area should be quiet and in an area of low 
traffic. Subdued lighting is required so that the signals can be observed 
and a small high-intensity light at each console provides the light neces­
sary to read any information. 'The teletype room is a high noise area. The 
teletype equipment is similar to a manual typewriter in noise level and must 
be insulated to contain the sound since it is connected to both the Complaint 
area and Radio Room. 

Telephones and electronic time stamps are standard equipment in all rooms. 
The four channel VHF radio system and Force Status Board are located in the 
radio ~spatch room. The teletyp~ machines and information computer terminal 
are Ulllque to the T/T room. All lnbound and outbound telephone and radio com­
munications.are rec?rded?n continuous time keyed tape decks; one can be used 
to extract lnformatlon Whlle the others continue to record. 
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Figure 8 Showing The Three Work Rooms Of T~e.Connnand/~ontro~ C~nter 
And Their Locations Wi thin The Crlmmal Justlce BUlldlng 

40 



41 

COMMAND/CONTROL FUNCTIONAL ANALYSIS 
, d r d' order to ensure that all the 

~o~r ?per
l
atl0

t
nal m?dthe~w~: C~~d/~~ntrol Center could be accurately 

.l..LUJ.ctl0na s eps WI th Un' f d Field Force 
described and keyed· to interactions wi th . . e, 1 ?nne ~ . ' 
other Public Safety Agencies and 'the General PublIC. 

To discharge its mission the Command/Cont~ol CeI!-te~ must ~terface 
with the General Public all police functIons Wlthlll the ~lty of 
Orlando and other 1m.; e~forcement and Public Safety Agencle~. In 
addition tilere are a ntunber of operational modes ~o be consIdered 
which add to the complexity of the system. Each lllterface may , 
require a different response from the ~enter. For e~ample, the actIons 
may include giving watcll personnel.ass:gnments? call1llg.an amb~lance, 
answering questions on laws, relaf1ng lllfonnatlon and dIspatching 
police units. Each response may Involve on~ or ~ore conponents of 
the Command/Control System which must work In unIson to perfonn the 
function. Although procedures exist, they c~early cannot c?ver all 
situations and required actions. It is P?sslble to ca~egorlze the 
response hy type of operational moue requIred. AccordIngly, four 
operational modes were defined and have been used t? analyze th~ 
Corrnnand/Control Operations. The resul t wa~ a functIonal m:alysls 
which described the actions of components 1ll the system, glvel! a 
specific operational mode. The operational modes are listed ill 
Table 6 together 'wi til their definitions. 

The first operational mode is termed Routine. This mode includes 
normal daily activities which 00 not result in a permanent case 
or file number being required. The Complaint Desk action include 
answering an information request on a call that requires a 602-09 
form. The routine frnctions of the Teletype Operator would be a 
query to NCIC or FCIC and find a negative response to the questions. 
The Radio Operator's routine operational mode require monitoring 
the assigned channels and transmitting 602-09 assignments. Inter­
actions between the Command/Control Center and the Unifonned Field 
Units exists in the Routine More. 

The Incident ~bde does not differ significantly fron the Routine. 
The 602-03 form is completed by the Complaint Officer however, 
which creates a permanent Police file on the incident. In the 
Incident Mode a crime has been committed or a suspect arrested. 
The functional responsibility for clearing the case is with the 
Field Unit and the responsibility for dissemination information in 
aid of the unit is with the Command/Control Center. 

Whenever an in-progress crime is reported, or a "unit-needs-assistance" 
call is received or any personal injury is reported all sections of the 
Command/Control m.d Field Forces assume the Emergency Operational Mode. 
This mode may be iaitiated at the Conunand/Control Center or Field Unit 
may be on patrol and wi tnes~~ an anned robbery, a citizen may require 
an ffiIll?ulance, or a routine identification check may result in hot 
pursuIt when the on scene unit 'would require assistance. The Emergency 
~bde requires close interaction between th~ Command/Control Center and 
the Field Force. 
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The final mode requires no interaction between the sections of the 
Command/Control System. TIle' Internal Mode is comprised of operations 
or tasks which are unique to the subsystem involved. 
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For each mode a detailed functional flm.; diagram relating the major 
subsystem activities was prepared; this has been included in Appendix A 
for reference. The true complexity of the operation can be visualized 
when it is realized that at least 24 llnifonned patrol units may be 
in the field 3.ild each unit may be in any mode. The Command/Control 
System mode depends upon the type call being processed, the type of 
call being answered on the telephone, the type of teletype infonnation 
requested and the type of radio traffic existing at any given time. 

TABLE 6 

DEFINITIONS OF SELEcrED OPERATIONAL MODES 

FOR T11E CO~~/CONTROL SYSTEM 

Routine mode - nonnal nonemergency and/or general daily 
operation of Command/Control System which does not result 
in a case or file number. 

Incident mode - those daily operations which would result 
in a case number being required, but '''hich did not include 
any personal injury or require more than one regular patrol 
unit to answer call. 

Emergency mode - those operations which arise from incidents 
requiring response by more than one regular patrol unit, 
personal injury and/or in progress crimes, 

Intelllal mode - those periodic operations or functions 
whiCh are unique to the several subsystem operations 
involved in the Command/Control System. 
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COMPLAINT OFFICER 

Whether ru15wering general information questions or gathering pertainent tacts , the ~omplaint.Offic~r must be thorough, tactful and efficient 
ecause he 1S th~ pnmary 1nterface between the Police Department and 

the General Pu~llC and his ability to obtain the required information 
and a~t ~ccord1ngly contributes directly to the success of the Depart­
ment 1n 1 ts primary mission. 

T~lephone calls from the general public account for approximately half 
or all the calls a~,!e~ed b~ tJ:e Complaint Officer. The remaining calls 
a J from other ac ~1 V1 hes W1 th1n the police department and other law 
e orcement.agenc1eS such as the Florida Highway Patrol and Orange 
County Sher1ff's Department. 

TJ:l~ ger:e~al public calls 0e Police Deparbnent when it needs emergency 
~~ 'IW1~ e~ to :eport a.crllle or suspicious activity, or many times 
n~eY . eS1res h 1nfformat~on: In Orlando the Police Department "emergency" 

r 15"on t e ront 1ns1de cover of all telephone directories and 
on every marked".patrol unit. Dialing this number will automaticall 
tla~e ~ caller 1n contact with a Complaint Officer at the Comm~d/ y 
on ro. enter. AI though the caller may never see this officer his 

~iITz;~f~h~o~~~pt:l~~d o~~. the ?ff~er I s ~ecisions and actions. 'To this 

~~~!~ over the phone 1~i~fe~e l~qua~e~O;f~ ~~a~~~~~ ~~waff ~:~~~~d 

Until it is determined oth . 
must be considered an emer;~~se, ~hcall to the Complaint Officer's desk 
obtained, all requisite forms ~~mple~ ~alld must be answ~red! information 
requ~red,.within the shortest posSibl: t~~e a &atro~ u~t d1sp~tch~d if 
obta1ned 1S based on training and .' bOW t e 1nformat10r 1S 

~~~~:~ion is required of every i~~!r~:~~il ~~f~: ~a;ed~~~=r~~ may 

The Complaint Officer must determine' 
o LName ~nd location and telephone n~ber of the call . 
o ocatlon of the incident. er, 
o Na tllre of the call, that' is to r . . 

report an acc~dent, or to r~questel~~;r!a~~~~ or d1strubance, to 
o Names of any lnvolved persons' ' 
o Whether the call required' ' d . 

an ambulance. J.TInne late or emergency assistance, such as 

Wi th this information the Complaint Off' '. 
of the need is within the Orlando Pol' lcer determln~s ~f the location 
a patrol tmit should be sent an amb ~ce Department Junsdiction, l~hether 
di~patched, and if a case n~ber fo u..,ance or other ~ssistance should be 
qmred. These decisions may have t~ b pe~a~nt polIce record is re­
although the order in which they ar edma e or all incoming calls 

e rna e vary by Complaint Officer: 
If a call comes into the Complaint Desk 
ment.has no jurisdiction, the Complaint ~~~:e the Orl~ndo Police Depart-
the 1nformation and then relay it t th lcer ~ay elther record all 
Complaint Offic~r may interrupt ando . e ahproprlate agency, or the 
ber of tile appropriate agency if it ¥lV~ t e caller the telephone num-

1S a non-emergency call. 

., 
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If a call does require a police unit, the complaint officer will complete 
either a 602-09 or a 602-03 form. These forms summarize the information 
pertinent to the call and enable the complaint officer to indicate the 
patrol district and patrol unit to be assigned if available. The 602-03 
form is completed whenever a patrol unit is required. 

_ The 602-03, however, has a sequenced record number in the top 
right corner and is completed when a police report file will be created 
on the incident. When either form is used, the time of day and date is 
electronically stamped on the card before it is deposited in a conveyer 
belt, which transports it to the Radio Operator. 

Table 7 shown below, lists the Complaint Officer's responsibilities 
and shows that he has duties other than answering the telephone. All 
''messages'' or "local-Iook-outs" must be approved by the Complaint Officer, 
This is done to minimize the broadcasting repetitive information on the 
field units. He is also responsible for informing owners of businesses 
where burglaries have been attempted, and notifing other law enforcement 
agencies of tile incident which could effect communities outside of 
Orlando. He is the advisor as to which units to dispatch and the source 
of information to the field unit relative to pertinent information on 
the incident, such as tile general mood of the caller. The Complaint 
Officer interfaces with all other functions within the Command/Control 
Center, the Orlando Police Department, other safety agencies and the 
general public. He is the focal point of force status and compla l'!t 
information which is tile head of the Command/Control operation. 

TABLE 7 

LIST OF FUNCTIONS PERFORMED 

BY COMPLAINT OFFICER IN 

DISCHARGING HIS RESPONSIBILITIES 

o MONITOR AND ANSWER ALL PHONE EXTENSIONS WITHIN A SPECIFIC 
NUMBER OF RINGS 

o ASCERTAIN NATURE OF CALL 
o ASCERTAIN JURISDICTION 
o DETERMINE THE NATURE OF ASSISTANCE REQUIRED 
o COMPLETE 602-03 OR 602-09 
o LOCATE DISTRICT IN WHICH REPORT PERTAINED 
o RECORD TIME RECEIVED AND 'I IME GIVEN TO RADIO OPERATOR 
o COMPLETE 602-03 FROM FIELD REQUEST 
d CONTACT RESPONSIBLE PERSONS OF BURGLAR ALARMS OR REPORTED 

B & E'S AT THEIR PLACE OF BUSINESS 
o NOTIFY LAW ENFORCEMENT AGENCIES OF SERIOUS CRIMES -
o COMPLETE' "LOCAL-LOOK -OUT" FORM FROM T /T OR PHONE INFORMATION 
o SIGN T/T "MESSAGE" FORMS FOR BROADCAST 
o CONTACT LOCAL NEWS JvlEDIA OF INFORMATION FOR BROADCAST TO 

PUBLIC TO ASSIST POLICE 
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,RADIO AND TELETYPE OPERATIONS 

The Radio and Teletype Operators are an essen~ial. part of, the', Connnand/ 
Control System since they provide ~ respectlve lllfOrmatl0n,lnter£~ces 
between the Complaint Officer and FleldForce and the Complalnt Of£lcer 
andotheY·policeandpublic'safetyagericies. 

A continuous flow of information must be exchanged quickly and reliably 
between the Communication Center and Field Forces in order for the 
Commruld/Control System to operate effectively. The Radio Operator relays 
dispatch assignments and information to the Deparbnent patrol units and 
receives request.for clarification and/or additional information via 
four channel UfIF radio. Additionally this position can communicate 
via radio and direct telephone lines 1vi th other regional law enforcement 
agencies and fire and ambulance services. 

Inputs to the Radio-Operator may originate from four sources: 
o A form completed by the Complaint Officer, 
o Monitoring the city wide alert channel, 
o A "message" from the Teletype Operator through the Complaint 

Officer, and 
o Field force requests via radio. 

The action~ by ~e Radio Operator keyed to the respective input sources 
are s~arlzed In T~ble 8 on the opposite page. These operational steps 
are deslgned to asSlgn a patrol unit, investigative vice unit K~9 or 
I/motor~r un~t to the area of need as quickly as possible. To facilitate 
det~Tmlnatl0n ?f the nearest available patrol unit a Force Status infor­
matlon system ls.used w~ich ~ndicates all units assigned on tile particular 
watch together Wlth thelr prlffiary assigned district and their limnediate 
status. 

When a card is received via the conveyor belt, the Radio Operator checks 
t~e Force ~tatus Boa~d ~nd calls the designed unit if available. The 
tlffie at WhlCh the un~t ~s calle~ .. and the time when the Radio Operator 
has completed, transIDltt1ng ~e 1nformation to the unit are .i.'ecorded on 
tile form bf tlffie stamp. Th1S card is then filed in the numbered slot 
cor~espondlllg ~o the n~ber of the unit dispatched. This action causes 
a ~lght. kefe~ 1..0 the UllJ. t on the Force Status Board to change from reen 
~hlch slgnlf1es the unit.is available, to red, which signifies the ~it ' 
1S on a call and not ava1lable. 

Mlen the unit arrives at the incident site it calls the Radi Op t 
and reports 10-6 or "at the scene" The Radio Operator th 0 era or 
the form from th t t f'l 1 . en removes e s a 1!5 '1 e sot, stamps the time reported 10-6 
and, replaces the form 1n the status file. At the discretion of th 
Radio ?pm-ator, a s~a~us ~~e~k of that unit may be instituted b C:ll' 
the lUllt and deteTmlnmg If l.t requires assistance A status J k .lng 
recorded on the reverse side of the form Th" . lec ~s 
w~en an "in progress 11 crime call is ~sl\T~red ~; !tatus check lS routlne 
tlffie has passed before the unit has cleared the s~~~ an ~usuatly l?ng 
h~ co~le~ed tile assignment it reports code 10-8 t eth. ~~tle unlt 
tillS tl.me 1.S also stamped. The Radio Operat ' 0 e . .0 Operator; 
a unit requests a dlange of status. This mayorb1s.als? notlfled,wh~n 

e lllstltuted to 1ndlcate 
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unavailability due to mechanical difficulty or investigation of observed 
suspicious activity, for example. i~len this request is made, a form 
with the unit number and location is stamped and put in the status file 
and the corresponding light for that unit shows red on tile Force Status 
Board. 

Input to the Teletype (T/T) Operator may occur from a Departmen~al fi~ld 
unit. The National Crime Information Center eNCIC) or the Florlda Crlffie 
Information Center (FCIC). ~en a field unit request information, it 
calls on a UHF channel, other than the dispatch channel, directly to the 
T/T Operator. If T/T Operator has the requested information on file, the 
response is immediate. A query is always made as to NCIC and/or FCIC and 
the results transmitted via radio to the unit by the T/T Operator. 

NCIC and FCIC also communicate to all law emforcement agencies information 
on stolen items, persons wanted and other pertinent information. The T/T 
Operator receives tllis information, updates the appropriate files and 
relays the pertinent information to the Complaint Desk, or otller Bureaus 
as appropriate. 

TABLE 8 

FUNCTION RESPONSIBILITIES OF THE 

RADIO AND TELETYPE OPERATORS 

RADIO 0 OBTAIN 602-03 
FUNCTION 0 ASSIGN NEAREST FIELD PATROL UNIT OR UNITS TO INVESTIGATE 

REPORTED INCIDENT 
o RECORD DISPATCH TIME, UNIT ARRIVAL TIME, AND UNIT CLEAR 

TIME 
o PERFORM UNIT STATUS CHECK 
o ~VNITOR CHANNELS FOR UNITS REQUESTED CHANGE OF STATUS 

OR REQUESTING AID OF INFORMATION 
o RELAY INFORMATION TO THE FIELD UNIT AS REQUESTED 
o MONITOR STATUS BOARD TO KEEP IT ACTIVE 
o COMPLETE 602-03 PER UNIT REQUEST FROM FIELD FOR CASE 

NUMBER 
o NDNITOR I 'INTERCITY" RADIO FREQUENCY AND COMPLETE J'LOCAL 

LOOK OUT" FOR!'4 
o BROADCAST INFORMATION FROM "LOCAL LOOK OUT" 
o SEND "LOCAL LOOK OUT" FORM TO COMPLAINT DESK 
o BROADCAST INFORMATION FROM 1~1ESSAGEStI TO ALL CHANNELS 

FOR ALL UNITS 
o RELAY BY PHONE IF FIELD UNIT REQUESTS SPECIAL UNITS 

(NON O.P.D.) 

TELETYPE 0 RELAY I~~ORM~TION TO FIELD UNITS VIA CHANNEL 1 
FUNCTION 0 RECORD "MESSAGES" PROH T/T OR PI-lONE 

o SEND' 'MESSAGES" TO COMPLAINT DESK 
o BROADCAST VIA T/T TO OTHER LAW ENPOrzCEMENT AGENCIES 

INFO~~TION REQUESTED 
o BROADCAST TO NCIC AND FCIC INFORMATION REQUESTS AND 

AN~qaRS TO INFO~~TION REQUESTS 
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UNIFORMED FlEW PATROL FORCE 

The ~iformed Bureau field operating units are organized on three levels 
or I1ne authority each of which may receive functional direction from 
the COlInnand/Control Center in order to discharge the mission of the 
Department. 

The police function can only be served by a concerted team effort be­
~een the unit on patrol and the Connnunica tions Center. This effort 
~s two fo~d. First, connnLUuCations necessary for the assignment of 
patrol Ulllts to the areas of need must be concise and accurate. 
Secondly, all unnecessary or personal air traffic must be minimized 
so that the necessary communications can be broadcast. This team 
~ffor~ also includes info~ing the Connnand/Control Center of any changes 
ln unlt status or change ln noumal patrol assignment during the watch. 

At the ~i:s~ level of authority it is tile Watch COlInTIander's primary 
r~sponsl~111ty to ensure a team effort exists beu~een his Uniformed 
fleld ~l~s.~d the COlInTIand/Control Center. His more detailed 
responslb~l~tles are listed in Table 9 and are supervisory in nature. 
The Watch~ommander has responsibility for all patrol units during his 
watch, ~onl tors all the channels of communication, and may redirect 
the assl~ent of units by the Connnand/Control Center. In any reassign­
me~t of unlts ~e.C?nnnand/Control Center must be aware to ensure a 
pr1IDary respons~b111 ty for eacL '.:all. 

The . secon~ level is the Sector Connnander. As a front line su ervisor 
he 1~ ass1gned.a quadrant of the City which contains several bistrict~ 
~nd ~s responslble for the supervision and training of the patrol units 
ln ~lS secto:. !n the field the Sector Connnander monitors all unit 
asslgnments ~n.hls sector and may modify these as his experience d 
kn?Wle~¥e o~ flel~ conditions indicate. He also functions as a p:~rol 
~t ~ lch lS avallable for aSSignment by the Connnand/Control Center 

d
1S ~s nhot co~on but doe~ occur when a serious incident is reported an no ot er unlts are avallable. 

The Sector Commander will assist any patrol unit i h" 
type of call indicates This backu b' n 1S s~ctor as the 
until ~h~ unit on assiti-nment is agalnm:~ai~a~f:PI~rP~~rohng the ~istrict 
supervls10n to train a patrol unit in techni ue~ of ~ maY,mea~ dlrect 
of eVidence, or other pertinent pOlice procedures ~vestlgatl0n, rules 
m~st be ~aken to the police station and booked, the se~~~;e~ a suspect 
W11~ ~s~st supervise the procedure. His re 'b'" onnna~der 
admlnlstrative duties such as inspection sc~~~~f 111ttleS dalso lnclude 
vacations and is also th 'I ' ng ex ra uty and 
for the men under his su;e~~~~n.onH~e~!~~:~So~h~rof~ssional.pr?blems 
train~ng pr?gress on a periodic basis with the Wat~r~~st~tlstlcs and 
also 1nvestlgate reported misconduct and subm't 't an er and must 

1 \~1 ten reports. 
Th~ t~ird lev~l of responsibility is the Patrol Unit Ai 
brleflng meetlng, the unit proceeds to the assl'gn d d" ~er the watch 
reliev th . '. e lstrlct and es e preVlous unlt. Whlle on patrol the un't 'II . 
and acknowledge assignment from the Connnand/ControllCe~~er :ecelve 
Sector and. W~t~h Comnanders. After each assignment the . and the 
patrol actlVltles. If while on patrol the unit st t~t res~es 

, ops 0 lnVestlgate 
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SUSP1Cl0US activity, it must infonn tile Connnand/Control Ce~ter of it: 
location and the type of activity. During this investigatl(;)ll ~he umt 
may require information as to stolen goods or w~rrants. Thls lnfor­
mation is available through the teletype operatl0n of the Command/Control 
Center. The patrol unit and the Connnand/Control Center ~orm a te~ . , 
in which each is dependent of the other to discharge thelr,responslblll­
ties to the Department. Regardless,of the leve~ of au~orlty and respon­
sibility of the patrol unit, a C?TIG1Se flow of lnformat~on to and from 
Connnand/Control Center is essentlal for the peak effectlveness of the 
patrol unit. 

TABLE 9 

THE FUNCTIONAL RESPONSIBILITIES OF THE lV.~TCH 

CQ\1MANDER, SECTOR COMMANDER AND PATROL UNIT IN 

THE UNIFORMED DNISION 

WATCH 0 MONITOR E/W VICINITY ASSIGNMENTS VIA RADIO (CHANNEL 2 OR 3) 
COMMANDER 0 INVESTIGATE VICINITY CALLS 

o MONITOR PERSONAL AIR TRAFFIC 
o ENFORCEMENT OF CIVIL SERVICE AND O.P.D. RULES 
o REVIEW AND RECOMMEND DISCIPLINARY ACTION 
o REVIEW MANPOWER DISTRIBUTION WITH THE SECTOR COMMANDER 
o REVIEW CRIME STATISTICS BY TYPE AND LOCATION WITH SECTOR 

COMMANDER 
o LISTEN TO PERSONAL PROBLEMS OF MEN THAT THE SECTOR CQ~ER 

COULD NOT HANDLE 

SECTOR 0 MONITOR ALL DISTRI 'E CALLS 
COlvlMANDER 0 MODIFY CAR ASSIGNvffiNfS MADE BY RADIO DISPATCHER AS REQUIRED 

PATROL 
UNIT 

o BACKUP ALL SERIOUS CALLS 
o NOTIFy WATCH CQ\1MANDER OF ANY UNUSUAL PROBLEMS AND/OR CALLS 

IN HIS SECTOR 
o INVESTIGATE MISCONDUCT AND REPORT TO WATCH COMMANDER VIA 

WRITTEN REPORT 
o REVIEW CRIME STATISTICS AND ~fANPOWER DISTRIBUTION WITI-I 

WATCH COMMANDER 
o PREPARE VACATION SCHEDULE 
o LISTEN TO PERSONAL PROBLEMS OF ~ffiN 
o CONDUCT 15 MINUTE A.M. INSPECTION 

o PATROL ASSIGNF.D AREA 
o RECEIVE ASSIGNMENT VIA RADIO 
o AC}~WLEDGE ASSIGNivlENT VIA RADIO 
o ACKNOWLEDGE ARRIVAL ON SITE 
o REQUEST INFORMATION FROM T/T OR COMMAND/CONTROL 
o RELAY INFOR!I1ATION TO OTHER UNITS 
o REQUEST CHANGE OF STATUS 
o RESPOND TO SECTOR CO~~ER OR WATCH CQ~ER FIELD CO~~ffiNDS 
o REQUEST ADDITIONAL UNITS AND/OR SPECIAL UNITS (NON O.P.D.) 
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illMWID/CONTROL CO.MMUNICATIONS EQUIP.MENT 

Th . l' d t' ks f Command and Control require sophisticated 
l e spec~a 1ze as 0 . - t' f the' Complaint 

communications equipment .for.the.e~fect~ve~pera10n 0 
Desk; Radio.:Dispatth·and·Teletype work stat1Ons. 

EaCh work station in the Command/Control Center is equipped' with s~ecia1 
equipment designed to provide the communications nee~ed ~o accornp~~sh. 
that ftmction. The Complaint Desk, Teletype and Rad~o-D~sp~tch func::t~on 
form an interdependency network. of :equential oper~t~0I!s which Te9.u~res 
a reliable lnul tiple mode commun1cat1Ons network whidl 1n. tum var~es 
with the response made of the Command/Control System. F~gure 9 1.S 
a layout of the Communication Center and shows the.locat10n of all 
corrnnunications equipment relative to the work stat1on. 

The communications equipment at the Complaint Desk s~ation c?nsists of 
a multiextension phone for each desk and an electron1c secur1.ty alarm 
system. Each phone has the maximum capability of 29. direct extensions 
or lines. At the present time not all lines are ass1~ed;. however, 
eight direct lines including two to fire, one to Flor1da ~ghway P~t~ol, 
one to Orange County Sheriff's Department, one to Electron1c Secur~t1es 
CompaTlY, two to ambulance companies in the area, and one to a towing 
service are active. Six emergency number direct lines are in service. 
When the caller dials 843-5000 the call will automatically be routed 
to a line which is free. Each phone is also equipped for intercom 
communication with the two Radio-Dispatch stations, the Information 
Desk and with each of the other Complaint Desks. A Wells -Fargo type 
signal system is mounted on the South wall of the Complaint Desk room. 
This is a direct to station alarm system with 24 locations presently 
connected. It is actuated by COrrtpCll"1Y alarm circuit which automatically 
'. a,<;:tuates a panel at Orlando Police Department, 

A multichrumel, multideck tape recorder is also installed in the Complaint 
Desk room. This provides a continuous record of all telephone inputs 
and outputs at the Command/Control Center and the Information Desk as 
well as all radio transmissions. 

The teletype equipment consists of one I.B.M. 2740 teletype machine 
which is connected directly to the NCIC and FCIC neu'forks. A R. C .A. 
70-752 Vide? display is connected to the Orange County Criminal Control 
System and 1s.used to store an~ retrieve information from a computer 
on a Cotmty 1VJ.d~ bases. l1'fo slngle. extension telephones and a single 
channel UHF radlo.complete the phY?1cal communications equipment at 
the Tel~type Stat1on. Support eqrnpment includes a time stamp Line-
0-Dex f1.1e system for local warrents, and a typel'lTi ter . ' 

The :adio room houses the major Police communications equipment. '[his 
COns1sts of a duplex channe~ UHF "PREP" Radio System. Transmission 
towers.are lO~~~:~ on the C1ty Hall and C~iminal Justice Building. 
Sate~l1.t ~eceLVC~: are loca~ed ~t strateg1c points around tIle City to 
prov~de h1gh qua11t~ commun~cat10ns on an officer to officer and officer 
to headguarters baS1S. Rad10 control is through two consoles manned by 
two Radio ?pera~ors. The console also has two telephones, one for 
e~ergnecy ~COffi1llg ca~ls and the other for direct line communications 
s1.ffiular to the Complalnt Desk telephones. The emergency phone is used 
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only when activated by the COIIIJ?laint Desk personnel. ~h~ Radio- .. 
Operators also have a radio paging sy~tem for Ci~y off~c~als and high 
ranking police officers. Support equ1pment cons1s~ of a Force Status 
Board whiCh displays Ble status of all on duty pol~ce personnel. It 
is monitored and updated manually by the Radio Operator. 

EQUIPMENT LI ST 
1 - Telephone 
2 - Electronic 

Security Alarm 
3 - Tape Recording 

Equipment 
4 - Teletype 
5 - Video Display 
6 - Single Channel 

Radio 
7 - Time Stamp 
8 - Typewriter 
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Storage 

Office 
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9 - IIPREplf Radio 
10 - Emergency 

Telephone 

Rest 

-0 
Active S'atus 
File 

11 - Force Status 
Board 
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Figure 9 Showing Major Equipment Locations For Each Specialized Task 
Of Command And Control. 
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CONTROL CONSOLE 

The Radio/Dispatch work station requires the most sopl::~.sticate~ communica­
tions equipment in the Command/Control c:nter com~lex because ~ t must 
interface with the field forces and outs1de agenc1eS as well as the other 
work-stations in the Center. 

The Radio/Dispatch work station is the coordination point for all incoming 
and outgoing communications between the Command/Control Center and the 
field forcos. It is manned by two opt;:lrators who share the wor~load on an 
Eastr~est division of the City. nvo control consoles are prov~ded and 
each is a duplicate of the other to provide an operational redundancy 
capability. 

Auxiliary equipment includes Force Status Board and Active Complaint 
Status File. The interface equipment consists of a Complaint Card 
Conveyer to move assignemnt cards between the Complaint Desk and Radio/ 
Dispatch work station and the radio and telephone communications network. 
Figure 10 is a pictorial diagram of the work station identifying the 
equipment and shoWing how it is designed to facilitate tile operational 
functions. . 

~e radi? c?mmunication controls are directly in front of tile operator 
s~nce thlS lS the most frequently used portion of the equipment. The 
console is equipped to monitor the four Orlando Police Department channels 
as wel~ a~ Orange County Sheriff's Department and Florida Highway Patrol 
transmlsslons and other selected local police agencies. The operator 
can selectively transmit and receive on the four U.H.F. channels or on all 
frequencies at o~ce in an emergency. Radio communication is also provided 
to the loc~l ~ollce agency network. A headset microphone is normally used 
for transm1sslon but a console monitored microphone can also be used. 

At the l~ft ?f each operator are the telephones. One is a multiposition 
~et dup~~catlng those at the Complaint Desk station. Another handset 
lS provlded for push to talk communication to the Sheriff, Florida High­
way P~trol, local ambula:r:ce service and Fire Department. The operator 
can.e~ther talk a~d.rece1ve wi til the handset or switch to a speaker 
pO~lFlon fo: recelv1ng. The console also contains 12 push to alert 
sw~tches whlch are used to reach selected command officer personnel. 

The Force Statu~ Board is positioned above the Central Consol 
~etlV'e~n the Radlo Operat?r po~ition. The Board contains a ba~k 
~llum~n~ted map ?f th~ CJ.ty W1 th each patrol district outlined and' 
ldentlfled. To 1dentl.fy .each p~tr?l unit the Board has two small Ii hts 
one red and one green located Wlth1n the district. To each side of ~he 
map there are groups of n~ber corresponding to vice detective _ 
motor.cycle and other speclal Police units which can b' 'II . 'd

K 
9, . d' t th . t . d' e 1 um1na te . to 

In lea e e unl 1S on uty and its status The B d th 'd 
tile status of every Police unit on duty b ~ith oar us prov~.es 
All units on the Force Status Board are e~uippe~rw~~e~ ~~~r~:di;~ght. 

Connected with the Force Status Board is the A . . . 
This File is designed for the temporary stora ~t1~e Complalnt.Status.F~le. 
ment cards. The Status File is wired to the ~ 0 ~omputer Slze asslgn­
when a card is placed in a numbered slot in th~r~~l tathtus Boa~d so ~at 

1 e e correspondlng 
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number on the Force Status Board changes from green, which indicates 
available, to red, which indicates unavailable fo):, assignment. At the 
beginning of each shift the Radio-Operator verifies which special u..l.its 
are on duty and turns the corresponding light on the Status Board to 
green. Then as assignments are rnade and assignments completed the 
Status File and Force Status Board indicate the status of all on duty 
units at any given time. 

Seated at the Control Console each Radio-Operator can corrnnunicate with 
any on duty field unit using the PP£P system, know the status of any 
unit, communicate by d:irect lines to other local law enforcement 
agencies, fire and ambulance, as well as communicate to the Complaint 
Desk via the intercom. The Control Console with its components is the 
heart of the Command and Control System Communications. 

FORCE STAWS BOARD TELuPLIONE 
RADIO EMERGENCY TELEPHONE l' 1 •• 

CO:MrLAl~1' CARD cn~~"\l~YOl~ ACTIVE COMPI.J\I~rr STAWS FILE 

Figure 10 Photograph or The Radio (~1~"rator Kork Station ShcI.;]ng Major 
Equipment Posltioa. 
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PREP RADIO SYSTB~ 

The primary element in the cOJJDnm:ication~mltwor~ is a PJ.lliP (PersOI!al_ 
Radio Equipped Police) system Wh1Ch prov1desrel1able vo:ce :orrnnun1ca 
tion among individual field units and.between the Commun1catl0n.Center 
and all field urrits. 

The Orlando Pelice Department PREP connnunicatio~ system. incorporates 
some of the latest technological and system des1gn techn1ques. The 
system is a four'-channel duplex UHF ::adio netwo::k. designed to cover 
an area of approximately 2S-mile radIus. It ut111zes four based trans­
mitters one for each channel with radiated power output of 250 watts. 
The ant~nnas are located atop the City Hall and Criminal Just~ce 
Buildings to decrease tile vulnerability of the System to hostlle acts 
by individuals or the natural environment. 

The satellite receivers subsystem consists of 24 receivers, one for 
each channel located at SLX sites. These sites are strategically 
located on elevated structures within the City and immediate surround­
ings so that the receivers will pick ip all signals within their area. 
These are demodulated and the audio signal is relayed through land 
lines to the Corrmunication Center. Since more than one satellite 
station will receive a field signal a signal Comparator at the Center 
is used to select the optitun receiver and release the others. This 
selection is accomplished on signal strength which is coded at each 
receiver station. 

The performance of the system has been excellent. Good voice cOl1llIlunica­
tions can be established anywhere in the coverage area using one watt 
porta?l~s. In addition there is no apparent degregation in system 
capablllty even when a receiver site is disabled. Figure 11 relates' 
the system coverage to the City configuration and satellite receiver 
sites both eXistin¥ ~nd planned~ It is noted that coverage can easily 
be extended by addlt10n of more receiver sites. 

Each police offi~: is.issu~d a one.watt portable transceiver when he 
g?es on watch: , _,.ie un1t chps to h1S belt and has an extension speaker­
m1crophone Wh1Ch fastens at '0e shoulder. Normal operation is push to 
talk duplex, al'0?u¥h some UI?-ltS c~n operate simplex channel for local 
(stake-out) act1v1t1;S .. Mob1le tm1ts are not used since each officer 
can be reached at al~ tlIDes through his personal unit. 

There are basically fDur configurations of the portable t . . 
all have th 

~ , Th d ransce1 vel's. 
, , e .Alme power. e mo el used by the urriformed f· ld +f· 

has two channel (i&2 1&3) b.. le 0, .. lcers . or capa 11:i.ty Th d . 
ial forces operate oncharmel 1 w1'th' ·th· , °hse use by detectives.and spec-· 

~" . -. e1 er cannel 2 3 
These Ulllts can also be equipped to operate on add·t·' loo

fr 4 for standby~ 
s1II1p· lex mode C d ff· 1 lona requency In 

.. . orrnnan.. 0 lcers are issued urn ts which have all channel 
capablll ty . The staff model has four channels . th .. 
used by Mayor, Chief of Police and C· ty C . Wl paglng , the~e are . 

with rank of major. 1 ouncll members., and pollce offrucers 

A multip1~ position battery charger and radio stora k h d 
quarters 1S used to refurbish and check each . ge r~c at ea ~ 
on a watch basis such that each is equipped .;;;nt~t. fRadhlos are assl.gned 
it is issued. - ~.1. ". a res battery when 
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Figure 11 Map Of City With System Coverage Shows Range ~f 
Communication Extends Well Beyond Normal Requlrements 



SECTION VI 

COMMAND/CONTROL DATA ANALYSIS 

o Data Collection Methodology 

o Selection Of Activity Elements 

o Sample Size/Assumptions 

o Sampling Procedures 

o Summary Data Analysis 

o DOfesc:iptive Statistics For Elements 
Tll1le Study 

o ~escriptive Statistics For Telephone 
requency Count Study ~ 

o HypValidati?n Of Data By Statistical 
othes2s Testing 

o Observations And Recommendations 
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In order to simulate the Command/Control System, the input, output 
and intennediate operational steps must not only be defined, they must 
be described in quantitative tenns suitable to the simulation model. 
The data was obtained primarily from random sampling of the operations 
as they occurred although historical data was also used where available. 

The timed elements were selected on the basis that they were function­
ally independent, could be readily measured and would provide the 
required degree of validity for the model. Each element had an audio 
or visual cue which clearly indicated the beginnin!:; and end of the 
activity. Times were obtained by using stopwatches and standard work 
sampling techniques. 

The sampling procedure was carefully planned and documented to ensure 
randomness and validity of the data. A bvo step process was used to 
detennine the SClJnplt.; size since no knowledge of )l or (J for the popula­
tion existed. Initially the sample size was approximated using apriori 
knoliledge of key personnel in the Communications Center and then 
refined using selected a and S error tolerances for each timed elenJnt. 

Police recruits were used to obtain the data on a 24 hour basis. Since 
specific skills not associated lvith police training were required, 
special classes were conducted for those personnel participating in 
the program. The classes were primarily concerned with practicing 
stopw~tch techniques and entering data correctly on the appropriate 
fonus. 

The raw data was reduced by special computer program to detennine 
descriptive statistics and histogram information for each element. 
Validation of the sample statistics was accomplished by statistical 
hypothesis testing. This analysis was perfonued to identify any 
significant difference between sample means by day of week and shift 
and the population mean. Two tailed test and the Student-t statistic 
were used to accomplish the analysis. All sample data so tested was 
within the 90% confidence :interval. 

Observations based on ele sample statistics singled out several areas 
where use of standard procedure on handling the complaint calls can 
appreciable reduce the 10-4 times. It was also noted that the 
Communications Center operation might benefit appreciably from a 
work design analysis using Industrial Engineering Techniques. 
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DATA COLLECTION ~fiIT}10DOLOGY 

Careful applications of statistical sampling techniques.a~d analysis 
to ensure the validity of the inpu~ data, were a prerequIS1. te to an 
effective Command/Control System SlffiulatlonModel. 

In order to simulate the Command/Control System the input, output and 
intermediate operational steps must not only be defined, they rnustbe 
described in quantitative time elements" Two approaches ~ere used to 
obtain the requisite data - r.andom sampllng of the oper~tlon as they 
occured and historical data, where available. In both lnstances, ~e 
data was analyzed statistically to determine its validity as a conf1.­dence level. 

Four major studies were required to generate the data for. the sim~­
lation model. Initially a study was conducted to supply lnformatlo~ 
on the total telephone activity of the System from the General Publlc 
within Orlando Police Department from otiler Police and Public Safety 
Agencies and all calls originated by the COlmTland/Control Center 
personnel. In this case the sample consisted of a continuous three 
month period in the Spring during which 74137 calls were recorded, 
These were entered in the "Corrnnand/Control Telephone Frequence Count 
Study" form by a stroke count in the appropiate columns (Appendix B). 
It is noted that all calls during the sam~le periods were recorded. 
This required monitoring all telephone activity at the Complaint Desk 
and the Radio-Dispatch work stations. This stUdy formed the basis for 
all other studies because it included the entire telephone activity of the Corrnnand/Control Center. 

The telephone input was further described by an "Inbound Telephone Rate 
Study." The purpose of this study was :;:0 determine the rate at 
which calls were received at the Complaint Desk as a function of the 
time of day. This data was used to form a histogram Showing tile 
lapsed time between inbound calls. The sampling procedure utilized a 
random selection of tile day of week and a census of all inbound calls for that chosen day. 

These two studies describe the input call profile to the Command/ 
Control Center. They employ both random sampling and a total or census 
comltinp to gather the numbers necessary for the statistical analysis. 
The thi:' '~tudy concentrated on describing the operations within the 
Center a±~cr a telephone call was answered and the fourth concerned 
itself with the output of Center, fOCUSing on the assignment of patrol unltS. 

'The Corrnnand/Control Time StUdy documented the lapsed time between 
specific work activity elements which describe the operation of the 
Command/Control System. This inVOlved a continuous stop watch time 
stUdy of randomly selected inbound calls. The total calls sampled was 
a subset of the census of calls recorded in the Command/Control Tele­
phone Frequency Count, therefore a check on the randomness of the 
study was Possible. The timed elements were selected to be independent 
so tilat their summation would represent the time to process a call 
from first :ring of the telephone to the point where the aSSigned unit has again assumed available status. 

r 
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. . documenta tion of each patrol district 
The final study was the h~~t~rl~a~rom the Orlando Police.Department . 
by case load. Da~a was o~~~~ of assignments made ~o. the patrol unlt 
records to.detenmne the IT. '. S' e these asslgnments were . 
on station in e~ch patrol dl~:lctiso ~~~vides the work load by.d~strlct 
made by the Radlo-operato~; l~ ~'c realignment of districts llmlted by the Radio-Operator. T e perlohl f 1911 
the sampling period to after Marc 0 .' 

. d e of sampling procedur~ used Table 10 summarlzes the p~rpose aner~ed by the Orlando Pollce . 
for each study. All sampllng was. p d for the special procedures requlred Department personnel who were.tralne 
by each of the different studles. 

TABLE 10 

TIlE PRUPOSE AND TYPE OF 

SAMPLING PROCEDURE USED IN 

EACH OF THE FOUR STUDIES 

NAME 

COTITIi1and/ Control 
Telephone Frequency 
Count Study 

Inbound Telephone 
Rate Study 

Time Study 

District Loading 

PURPOSE 

To determine total. 
calls from generallze 
input sources and the 
resulting total -
602-03's and 602-09's 

To determine 
telephone 
utilization for 
inbound calls 

To determine 
process times for 
predetermined . 
elements of entlre 
Command/Control 
To determine patrol 
unit activity and 
Radio-Operator 
utilization 

TYPE SAMPLING 
Census count 

Randomly selected 
days - census of 
all unbound calls 

Random Sampling­
continuous stop­
watch timing 

Historical Data 
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SELECTION OF ACTIVITY ELEMENTS 

The activity elements used to simulate operatio~ of. the ~ommand/ 
Control System were selected on the basis of crIterIa WhICh e~ured 
that they were independent, could be timed by sto12w~tch.tecm:~ques 
and were of sufficient number to support the detaIled analY~ls. 

The primary purpose of the System Time Study. was to determine process 
times for predetermined elements which descrIbe the ~ommand/Control . 
operations. The choice of these elements '<las determIned by four factors. 
Ease of measurement, completeness of tile 0peration times, indepence ~rom 
other elements and the total of all the elements must be representatIve 
of the entire operation. 

Initially it was important that the elements chosen be easily measured. 
1be data logging was to be accomplished by Orlando Police Depar~ent 
trainees who were not familiar Witil engineering time study technIques. 
Prior to their assignment they were instructed in a special class in 
continuous stopwatch techniques. In addition special data froms were 
deSigned to facilitate actual data logging and minimize confusion of 
the trainee. 

The initiating point of each timed element must have an audio or visual 
cue and a clear and unmistakable termination so tilat personnel taking 
the d~ta can accurately measure the elapsed time. Each element must 
measure one specific activity subset of activities in the total opera­
tion which must be completed before another begins. In other words each 
element is independent of preceding elements so that tile surrll"lation of 
timed elements will actually describe the total operation of the Com­
mand/Control System. Clearly this will not be the case if one element 
is part of another. The associated time element can then be used in the 
simulation model to generate valid and realistic output irrro~mation. 

To simulate the Complaint Desk operation tilree simulation parameters 
were timed. These were deSignated "DI", "ANFO", and "FI". They measure, 
respectively, the time delay in answering the telephone, the time necessary 
to gather all reqUired information as well as the decision time and 
finally, the time to complete the appropriate form given that one is 
required. The parameter "RAD" is a measurement of the travel time for 
the form to reach the Radio-Operator and an information recheck time used 
by some Complaint Officers prior to placing the fonn in the conveyor. The 
elements separating each of these parameters is either an audio cue, such 
as, a teletype ring or electronic st~~p or the visual cue of the tele­
phone reciever at tile ear of the Complaint Officer. 

Three parameters were also used to time the Radio-Dispatch fUnction. The 
"D2!1 parameter indicates the time delay once the form is available to the 
Radio-Operator and the time for the unit assignment decisions. The total 
time for the Radio-Operator to give the information to the field unit was 
measured by parameter "CALU". The last parameter which is a measure of 
the Radio-Operator is "D3",. tile ,delay time occurring from a unit Status 
Check. The audio cues for the elements defining these parameters were 
principally the voice of the Radio-Operator calling the assigned unit. 
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"TRVL" "ANVIl! and "ANV2" which 
The three remaining pa-::ameiers J'.~e assigned uni t t~ travel to the 
are a measure of the tlffie. or . t" time required to clear the 
location of need a~d the Investlgae~~~tronic time stamp when the . 
incident. The audIO cues are th6 e. d 10-8 time in the approprIate Radio-Operator records the 10-· tlffie an 
locations on the Complaint Card. 

timed and subsequnetly A maximum of ten simulation parameter~ 1<l:~:meters !that wi1l be timed 
analyzed statistica1ly. Tdhe numb~ 0 typP e of form completed at the 
for any given call, depen s upon le 
Complaint Desk. 

TABLE 11 

ACTIVITY EL~lliNTS SELECTED FOR TIME STUDY 

TO PROVIDE S~lliLATION PARAMETERS 

Element Number 
Start Finish 

1 2 

2 3 

3 4 

4 5 

5 6 

6 7 

8 

8 9 

9 10 

10 11 

Simulation 
Parameters 

Dl 

ANFO 

FI 

RAD 

D2 

CALU 

TRVL 

ANVI 

D3 

ANV2 

Parameter Description 

Time delay in answering tele­
phone. 

Information gathering and 
decision time for telephone 
ca1l. 

Total time to complete ~e 
necessary forms if one IS 
required. 

Travel time or delay in com­
pleted form reaching the 
Radio-Dispatcher. 

Radio-Dispatcher delay in 
assigning unit 

Unit infonnation gathering time 
form Radio-Dispatcher. 

Unit travel time to address 
given 

Investigation time 

Status check delay time 

Investigation time 
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SAMPLE SIZE ASSUMPTIONS 

The assumptions and constraints used to determine the sample.size were 
tested by application of statistieal techniques to ensure an acceptable 
sample size. 

Each activity element was defined so that it was independent and could 
be readily sampled; however, statistical information on the elasped time 
parameters ~ and cr for the population was not available. Certain assump­
tions were therefore made to determine the size of the samples since the 
duration of the sampling and the type 'of sampling procedure was dependent 
on sample size. The sample size in turn is dependent on the desired 
reliability of a ~ample mean x as an estimation of ~. 

A two step process was employed to determine the size of the samples 
necessary for statistical analysis. The first method was an approximation 
based on apriori knowledge of the distributions. Apriori knowledge of 
eacll variable can be surmised based on its relationship to other vari­
abIes. Parameter "DI" should have a sharply peaked distribution because 
the Complaint Desk personnel strive to answer each inbound telephone call 
wi thin four rings of the telephone. The information gathering time 
(ANFO) is expected to be relatively flat because the length of time to 
recei:re ~he information varies with the type of call, the method of 
questlomng the caller as well as interruptions to answer other tele­
phone extensions. The time required to complete the necessary forms (FI) 
~hould be moderatel~ peaked because the only variables would be inexper­
le~ce of the Comp~a~t Desk personnel in determining the districts in 
wh1ch the call or1g1nates or the concise description of the incident on the 
form .. The travel time of the form to get to the Radio-Dispatch (RAD) is 
cornpr1sed of a standard belt speed time component and a variable Complaint 
Desk delay time which is usually a recheck of the completed form by the 
personnel, therefore the expected distribution should be sharply peaked 
about. the mean .. The delay time for the Radio-Dispatcher to assign a unit 
(02) 1S a funct10n of the load on the channel over which the assignment is 
to be made; therefore a relatively flat distribution of this parameter 
can be ~xpected. The use of "10" codes and "dispatch signals" should 
result.1n a.moderate~y peaked distribution for the unit information 
g~therlll¥ tlTIle (C~). Travel time (TRVL) is a function of traffic condi­
t1ons,.slze of un1t and relative location of the unit to the scene of the 
c?mpl~lllt;.therefore, a flat distribution can be anticipated. The inves­
~lg~t1on tlTIle (~l and ANV2) parameters are a function of the type of 
lllc1dent for Wh1ch.t~e unit was dispatched. The distribution of the 
p~rameters was ant1c1pated to be extremely flat since an investigation 
m1ght take longer than one hour. Very sharply peaked distribution for 
the status check delay time D3 is anticipated because of the use of signal 
codes. 

Table 12 sh?ws the maxim~ sample size initially used for each parameter 
found.by uS1ng th~ graph 1n Appendix B which presents a family of curves 
relat1ng sample slze, n, and ratio of o/~ for a 90% confidence level. 

This initial approach t? d~termining the sample size did not consider 
the end ~e of the s~at1st1cs for each parameter. The second method for 
calculat~g.sarr~le slze.was based on three desired characteristics for 
the stat1st1CS. These lllcluded that the standard error of the mean b 
less than 10% of the numerical value of that mean and that the ex and e 
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S errors be limited to 10%. If these desired statistical characteristics 
were achieved, a more significant value could then be.placed on the .. 
standard times for each simulation parameter thus add1?g to the val1d1ty 
of the simulation study. 

After taking twenty samples and noting that since Reopleperform~ce ~s 
being measured it appeared reasonable to assume un~odal normal d1str1-
bution may exist for each parameter. Th~ samp~e Slze may then be cal­
culated by solving two independent equat10ns SlmUltaneously. 

-S(~s+31-ex) 2 = 11.~5S\2 
Case I: x> ·9~ then n = 1';;-.1X • .LA 

Case II: x<1.1~ then n = 

where 13 = -2.33 
S=.10 

6 1 = 1. 28 -ex 
13 = -2.33 ex 

-s (Ol +3 ) 2. "s ex = 
.1x 1 4.6~sI2 .1x 

Case I represents the sample size necessary for an ex = 0.1 and S = 0.1 
such that the mean of the sample will not be less than 10% of the popula-
tion mean. 

Case II represents the sample size necessary for the same ex and S erro: 
such that the sample mean will not be greater than 110% of the popu1at1on 
mean. 

Using the sample statistics x and s found in the sampling the corrected 
sample sizes were calculated and are shown on Table 12. Th~ sample 
sizes n, for Case I are the minimum number of s~p1es to ach1eve a ex and 
S error of 10%. 

TABLE 12 

SIMULATION PARAMETERS WITH ASSOCIATED DISTRIBUTION 

OF TIME AND SAMPLE SI ZE 

APRIORI DISTRIBUTION SAMPLE SIZE DETERMINED STATISTICALLY SAMPLE 
Simulation lJ1str1but1on Case 1 case 1I 

= n2 Parameter cr/~ Characteristics n x s n1 
Description 

D1 0.3 Sharply peaked 100 .06 .10 307 6033 

ANFO 1.0 Flat 385 .90 2.50 851 16745 

F1 0.5 Moderately peaked 100 1.00 3.20 1129 22237 

RAD 0.3 Sharply peaked 100 .40 2.00 2757 54289 

D2 1.0 Flat 385 .80 2.80 1351 26602 

CALU 0.5 Moderately peaked 100 .50 1.50 993 19545 

TRVL 1.0 Flat 385 8.00 8.00 111 2172 

ANVL1,ANV12 1.0 Flat 385 12.00 38.00 1106 21777 

D3 0.3 Sharply peaked 100 .11 .01 1 18 

SIZE 
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SAMPLING PROCEDURE 

The sampling procedures used for each of the four bas~c studi~swer~ 
deSigned to minimize personal bias and r~dm;dance of ~nformatlo~ whlle 
maximizing the number of samples taken Wl t1lln the avallable perlod. 

A sampling procedure must be carefully planned and ~ocumented. It 
includes consideration of randomness, how the data lS recorded and 
provisions for supervision ~d accountability for the result. 

In the "Connnand/Control Telephone Frequency Count Study" all incoming 
and outbound calls from the Command/Control Center were recorded on 
the form (Figure 12 ) by a stroke count. If that call resulted in 
a 602-03 or a 602-09, a stroke count was recorded in tile corresponding 
Column. All personnel at the Command/Control Center for all t~ree 
shifts recorded this information. Each form was dated, the shlft 
indicated and the form signed by the person involved. The study 
started at 0700 hours, on Monday, February 28, 1972, and continued on 
continuously until 0700 hours Monday, June 5, 1972. The total sampling 
time was 99 days. 

The "Inbound Telephone Rate Study" was conducted for three randomly 
selected 24 hour periods (Monday, Tuesday, Thursday). The military 
time of day was recorded for the time of first ring of every telephone 
call coming into the Complaint Desk. If a call was from a special 
agency such as the F.H.P., O.C.S.D., Electric Securities, or an 
ambulance, this information was also noted. The resulting histograms 
are shown in Appendix B. 

While the Telephone Frequency Count was 100% sampling procedure, the 
"Command/Control Time Study" was designed to gather a random sampling 
from tile population of all inCOming telephone calls to Command/Control 
Center. The technician started his watch at the firs t ring and timed 
each subsequent element in study. He then clocked the next call from 
frist ring to completion. If a call resulted in the technician 
waiting a 10-8 for more than ten minutes, he wrote the file number 
down in the appropriate row in the "Comment" column 'and stopped timing 
the call. Approximately 15 minutes before the end of his shift, he 
searched all completed forms to find tile file number, subtracted the 
reported 10-6 time from the reported 10-8 time. This was entered on 
his time study sheet and noted by circling. A 10-8 could extend 
over an hour and no useful purpose Would be served by the technician 
wai ting that period of time, when he could be sampling other calls. 

All times on the time study sheet are in hundreths of a minute unless 
the number is circled. Circled times are in hours and minutes and 
which were subsequently converted to minutes. The Command/Control 
Time Study ~heet is shown in. Figure 12 . In keeping with good tiIne 
stu~y technlques, each.f~rm ls.dated, and signed by the technician 
taklng the s~udy. Addl honal lnformation is also required by the time 
study sheet ln order for a more detailed statistical study of the 
elements. They are, the shift, type of fonn completed, type of 
offense and census tract number. 
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. t th· umber of 602-03 calls From the monthly records of the Departmen, .e n a 1971 
~ d b district were obtained for a perlod of. one year. GM y, ~~~e~eA rIl, 1972). Although statistics.were avallable prlor to 1971 
some ~istiict boundaries were changed in March of 1971. These changes 
could ha;e effected the l~adil!g by. district ~n~ ~~ret~~~r~~o~~en~;rk 
considered. Loading by dlstrlct glves a goo In lca 1 

load of the East and West Radio-Dispatchers. 
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SUMMARy DATA ANALYSIS 

Time study information on each of the activity elements in th? ~on~and/ 
Control System derived from the statistical data ana~yses exhi]Jl.te~ 
certain c1k1.racteristics which were used to make pertll1ent observatIons 
on the System operation. . ",. <, t" "" ;. 

In general it is advantageous to use standard distr~buti?ns ~n d?scribing 
the elements in a computer simulation model .. St~da:d dls~rlbutl0~ can 
be more easily described and offer mOre flexlblh ty ~n making reVISIOns 
to the model. Accordingly, "" attempt was made ~o ~lnd a, closed fonn 
expression 1..nich would describe each parameter W].thJJl a gIven statIstIcal level of confidence. 

Initially the histogram for each parameter was examined for basic 
characteristics. In general each parameter inherently exhibited a 
positive skewness because it was constrained to start at zero time , . 
and have no upper time limit. This was reflected in the standard deVIatIon 
which was relatively large and characteristic of flat distribution. 

A Chi-Squared goodness of fit test was performed on each parameter of 
the study in an attempt to define a closed form of a probability density 
function for the sample. Expected frequencies using the POisson, Nonnal, 
Gamma and Log-Normal distributions were calculated and compared with 
the actual frequencies. Within the Log-No1111al a Gannna functions ct w: ;; 
varied from ct=l to ct=lO in increments of 1.0, S was varied from S=O .0 
S=5.0 in increments of 0.2. Table 13 indicates the fonn of the test 
denSity functions. None of the test functions approximated the sampled 
frequencies within 95% confidence leve!s of the Chi-Square test. The 
primary reason for tilis is the high S/~ ratio and a peaking of each 
frequency at lower times intervals. Appendix B shm<s each distribution 
and in every parameter the mean is to the right of the mode, therefore 
NonnaJ, and Poisson distributions would be poor approximations. The 
Gannna functions wi th a· 0 do not fi t the Sample distributions in the 
lower time intervals but do appro"imate the sample when the time interval 
is larger than the 15th interval. Accordingly the exact distribution were used in the Simulation model. 

AI though the daily vollUJle of telephone calls varied by day of week, the 
percentage of calls which l'roduc% Police action was relatively con' 
stant. The percentage vanatlon by day of ,reek was twice the percentage 
Variation of the total 602-03's and 602-09's completod at the complaint desk for that day. 

Saturday and SUnday e~libited a marked decrease in interdepartmental 
telephone traffic. This was probably due to the reduction in 
SUppo;,tive persolUlel over the weekend. However the 101<er interdepartmental 
trafflC was In contrast to Increased telephone traffic from the 
general pUblic on Sat11rday, with Sunday the lOt<est Volume day of the week. 

A 90% COnfidence le:,el was used to detennme the sampling size of the 
parameters of the T1ffie Study. Complementary crit~ria included are 
a and a errors of less than 10% for a deViation of 10% from the 
popUlation mean. Because of the limitod time and persOlUlel for sampling 
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d the f3 error . h'-h elements were measure, and the sequential ord~r m W.lC If the sample mean varied less 
criteria \'las not meet m all t~a~e~~dP error criteria ~f l~% was meet 
than 10% from the,true mean ~s For the S error crlterla to be 
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in seven of the eIght paramete . _ d 1 the tnte mean by less than 
satisfied when the mean sample excee eo It was decided that the , 
10% more than 510~O s~les must ~~ ~~~e~~rrant the additional samplIng. 
additional reductl0n 1ll a erroru~ed to evaluate the performanc~ of ~~d 
If however, the :paramefte~s a~emmand/Control System, more samplmg wo 
individual functIons o. 1e ~Ot' due to seasons of the year are be indicated to insure flucua 10ns 
accountable. 

tim0 of the Comma1?-d/Control Center. It appears the total r~sponse . tensive trainmg of theComplamt 
could be reduced 25-30~ by more ~1 sis of the Radio-Operators, . 
Desk pers~nnel, by ~rk l~~~~';'~n~tion of procedures a":i ¥~l1~,et;en 
work statlon and by orma b trained to determlne nee lrs, . 
Complaint Desk personnel m~s~s ewhile actually in voice contac~ w1th 
to complete the necessary fo 1 should reduce the response t'd 1 
the caller. This procedur~ a ?ng e info~rnation type ~all~ WQ~l, a so 
by at least 20%. A redu~tlOn m ~h a call when staffmg 1S mlnlffiUffi or .. tl t' delay ln answermg 
minlffiIze le 1me 1 ady on the telephone. the personnel are a re 

POISSON 

GAMMA 

TABLE 13 

PROBABILITY DF~SITY FUNCTIONS 
INVESTIGATED IN THE CHI SQUARE 
GOODNESS OF FIT TEST 
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DESCRIPTIVE STATISTICS FOR ELEMENTS OF THE TIME STUDY 

The data on each simulation parameter was analyzed statis~ically to 
obtain estimates for the mean and variance of the populatl0n and also 
to investigate the standard distribution ''lhich might be used to approx­
imate the actual data. 

Raw data on 8710 randomly selected iJlbound telephone calls was rec?rded 
from Feb. 28 through March 33. and from May 15 thr?ugh J~e 30. TIns 
data was reduced statistically to obtain informatl0n WhlCh could be used 
in the simulation. 

Ini tially the elapsed tirne for each parameter was determined by ~ub- , 
tracting the times of the t\'lO defining event elements and recordlng thlS 
on the Time Study sheet. The resulting data was transfered to computer 
cards where each line of the Time Study sheet represented a timed tele­
phone call. A special computer program was then used to determine tJ:e 
meal1 and standard deviation for each parameter by day of '\'leek, by Shlft 
and by total time to 10-6 and to 10-8. TIlis program and the accompanying 
print out are included in Appendix B This program also generates 
histogram data with a range of xj + 1.96sj for each parameter, ' 

The results of the computer analysis for all sample data is shown in 
Table 14. 'The two investigation parameters ANYI and ANV2 were combined 
to give a more accurate description of total time involved. The status 
check delay time "D3" occurred so infrequently and, as previously int icated, 
the size of the sample for this parameter was so small that the statistics 
were om tted from tile Table. The mean standard deviation and sample size 
for all other parameters ty day and by shift are shown. The smallest 
sample size (74) occurs in the cell "Investigation Time" on Saturday. 
TIlis sample although relatively small is statistically significant. The 
popUlation parameters Jl and a are approximately by x and s= shown in the 
"Total" row. Each was determined using x 

~ x;~ and f., 1 
i = 1 N 

Sx I \~'~ (x, X) 2 
1 l_=--=:l_J __ _ 

(n - 1) 
wh&re n = sample size 

N = number of samples 

Analysis of the SIX ratios indicates relatively flat distributiQnJor all 
parameters. If eech day of the week is assumed to be a separate sample 
tJ:e r~ge of the XIS for each pa:-ame~er are closely grouped and normally 
dlstrlbuted about the correspondlng x. It is noted that in at least 
one entry for each parameter the standard deviation is much larger than 
the other v~lues by day of i~eel~, and therefore dominates the estimate of 
the populatl0n standard devlatlun, S=. 

x 

The hi~tog:ram' fer th~ t?tal sarnp~e for each parameter is included in 
Appel!dlx B When vlewlng the 11lstograms caution must be used in inter-
p:-etll!g the general shapes. For example "CALU" would appear to b - -1 
~lS trlbuted? however, the mean is >1i thin the 7th interval th ~ n?nna~ th-
ln thv_ 4th lnterval, and tb.e S/= ratio is 3 4 The 90G :nf'de -;no ellS Wl l 
is 0< x < .'. 12 m' t Th x h . . "6 co 1 (;nce eve 

. j. lnu es. e grap only shows intervals to 1. 06 minutes be-
cause of the extremely small frequencies for intel~a1s greater than 1.06. 
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TABLE 14 

VESCRIPTIVE STATISTICS FOR SIMULATION PARAMETERS 

BY DAY OF WEEK AND WATCH 

Form Radio 
Operator 

Delay 

Unit 
RespoI:.,e 

Delay 

Investi­
gation 
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Total Total 
Time Time 

to to 
10-8 10-6 

Shift 

Response 
Time to 
Ring of 

Phone 
mins. 

Informa­
tion 

Gather­
ing Time 

mins. 

Compl­
tion 
Time 
mins. 

Travel 
Time 

To Radio 
Operator 

mins. mins. min:; • 

Travel 
Time 

To Get 
To Area 
mins. mins. mins. mins. 

MaN X .047 .924 .945 .373 .822 .392 4.535 14.851 22.890 8.039 
S .039 .935 1.118 .511 1.532 .457 3.588 17.146 17.658 4.221 

____ ~N ___ ~8~93~ __ ~8~8~5 ____ ~20~6 ____ ~1~98~ __ ~18~8 ____ ~1~64~ __ ~1~6~1 ____ ~11~0 ____ ~8~96~ __ ~89~6 __ 

TUES X .046 .913 .894 .459 .649 .432 4.943 17.244 25.582 8.338 
S .031 1.038 .797 .679 .908 .600 3.525 16.568 17.038 3.973 
N 1507 1497 300 287 270 238 220 118 1507 1507 

WED ~ .053 .911 .900 .597 .872 .402 4.800 13.948 22.483 8,535 
S .110 1.007 1.941 .772 1.402 .428 3.349 11.533 1~.320 4.330 
N 1513 1496 265 248 239 218 199 100 1515 1515 

THOR X .052 .864 .825 .504 ,709 .416 4.602 17.357 25.329 7.972 
S .050 .964 .880 .631 1.120 .421 3.219 15.240 15.689 3.729 

_____ N ____ 12_9_7 ____ 1_28_4 _____ 2_42 ______ 22_9 ______ 2_16 _____ 1_9_0 _____ 18_2 ______ 92 ____ ~1~30~1 ____ 1_3C_\1 __ 

FRI ~ .086 .914 .985 .328 .764 .466 4.735 15.580 23.908 8.328 
S .oqt 1.084 .724 .496 1.054 .590 3.509 18.199 18.665 4.146 
N 13~3 1316 229 220 215 198 180 77 1333 1333 

SA.T X .054 .997 1.112 .380 .574 .372 4.146 15.307 22.943 7.635 
S .063 1.037 .885 .563 .755 .514 2.905 18.358 18.667 3.384 
N 1210 1225 212 205 190 179 163 74 1233 1233 

SUN X .051 1.094 1.020 .421 1.010 .496 4.421 17.524 26.036 8.513 
S .048 1.291 1.093 .562 2.033 .806 3.175 16.198 16.776 4.364 
N 923 910 183 184 175 167 153 88 924 924 

1st ~ .077 .945 1.105 .524 .830 .413 3.993 13.958 21.845 7.888 
Shift S .994 1.121 .988 .749 1.399 .451 2.883 15.958 16.398 3.775 

N 1993 1973 353 341 321 316 288 174 1995 1995 
2nd X .050 .859 .891 .379 .657 .421 4.984 18.506 26.747 8.241 

S .061 .954 1.3;9 .523 1.313 .675 ~.512 18.606 1~.073 4.195 
~~~N--~3~17~7--~3~14~5~--~6~25~--~61~8----~S88----~5~04~--~47~8 ____ ~2=Oi ____ ;31~8~1 __ ~3~181 

3Td X .049 1.004 .915 .464 .837 .436 4.658 1'.378 23.741 b.363 
S .043 1.088 .933 ,633 1.200 .484 3.3Sl 14.057 14.034 4.070 
N 3506 3495 632 612 584 534 492 278 3533 3533 

'IUI'AL X .056 .945 .955 .438 .. .,~ .425 4~bt)S 15 .. <~3 24.167 8.194 
~ .12.~ 2.79~ 2.98? 1.61~ 3:49~ 1.48~ !i.81~ 43.1i~ 44.45~ 10.431 
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DESCRIPTIVE STATISTICS FOR TELEPHONE FREQUENCY COUNT STUDY 

Descriptive statistics from the Telephone Frequency Count Study were 
used to describe the total telephone traffic in and out ?f t~e C?IIID1and/ 
Control Center by day of week and also by shift for applIcatIon In the 
simulation model. 

Data for the Telephone Frequency Count Study was continuously recorded 
from Feb. 28 through June 5, 1972. All inbound and outbound calls were 
characterized by point of origin and type of form required by the call. 
All Corrnnand/Control work stations with the exception of the Teletype 
were included in the study. ' 

Four major categories by origin or destination were used to classify 
the telephone traffic; From Public, Within Orlando Police Department, 
From Other Agencies, and To Other Agencies. A telephone call originated 
by a citizen was recorded in the total column under the "From Public" 
classification. If police action was subsequently required as a result 
of this telephor",l call either ;1 602-03 or a 602-09 was logged in the 
appropriate collunn under the same classification. Any call from wi thin 
the Orlando Police Department was logged under "Orlando Police Departrllent 
Calls" . Similarly if Florida Highway Patrol, Orange County Sheriff 
Department, Fire Department or ambulance service originated a call it 
was recorded under "Calls From Other Agencies". All outbound calls from 
the Corrnnand/Control Center was recorded as "Calls To Other Agencies". 
If the outbound call resulted from a 602-03 or a 602-09, the appropriate 
column was marked. 

As indic~ted by the Operational Flow chart in Appendix B ,all telephone 
calls WhICh a::e answ~red by the Radio Operator nrust first be answered 
by the C?mp~aInt OffIcer and further be of an emergency or "in progress" 
type of InCIdent. In Table 15 on the opposite page the Gross Total calls 
entry represents all telephone traffic. The Net Total calls is the 
Gr?ss.Total ca~ls minus those calls recorded by the Radio-Operators. 
ThIS IS a l5.7~ reducti?n.of ~e total telephone traffic. Within each 
of the four maJor classlflcatlOns are three categories' "Total" "602-
03" and "602-09". The percentage of Net calls/category. indicate~ the 
observed percentage by category for each classification that is 50 9~ 
?f.al1.tel~phone tra~f~c Cam~ from the general public. 'Within the cia~s­
Iflcatlon Fro~ PublIC ~8.~?a?f til0se calls resulted in a 602-03 bei 
completed .. T~IS ~oltmm IS IndIcated by the heading "Percentage by ng 
Total ClaSSIfIcatIon". 

C')rrelation of the data from this study by shift and b D f Wk' 
presented in Appendix B . The total tele hone traf'

y 
ay a ee IS 

~nt~o~. Center va::ies by shift, with 3rd shift dOUbl!I~;~ro~~s~o~~~/ 
e. ~I~y load bUIlds to a peak on Friday with Sunda th 1 . 

exhIbItIng a total variation of 5 9~ H Y e owest, 
and 602-09 is re1ativ("ly constant' sh' . O1'leVer, the percentage of 602-03 
3% . - o\Hng a total fluctuation of only 

The mean of calls by day is 757 with a sta d d " 
where as tile mean and standard deviatl' on bn a;:. fdevlatlon of 101 calls, 

1 y Sill. tare: 
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1st shift X = 164 s = 35 
2nd shift x = 265 s = 58 
3rd shift x = 327 s = 74 

x = 756 sx=100.3 

TABLE 15 

CUMMULATIVE DATA FOR TELEPHONE CALL STUDY 

BY CATEGORY AND CLASSIFICATION 

From Public 
Total 
602-03 
602-09 

O.P.D.Call 
Total 
602-03 
602-09 

Call From Other 
Agencies 
Total 
602-03 
602-09 

Call To Other 
Agencies 
Total 
602-03 
602-09 

Gross 
Total 
Calls 

32142 
12292 

2131 

28147 
2395 
4111 

5916 
797 

1199 

7932 
1072 

554 

Radio­
Operator 
Total 
Calls 

356 
72 
20 

7772 
1330 

943 

572 
24 
51 

2958 
901 
460 

Net 
Total 
Calls 

31786 
12220 

2111 

20375 
1065 
3168 

5344 
774 

1148 

4974 
171 

94 

% 
On Net 
Calls/ 
Category 

50.9 
85.9 
32.4 

32.6 
7.5 

48.6 

8.6 
5.4 

17.6 

7.9 
1.2 
1.4 

* No Action Taken Or As A Result Of No Police Action 

% 
By Total/ 
Classifi­
cation 

54.9%* 
38.5 
6.6 

79,2* 
5.3 

15.5 

64.0* 
14.5 
21.5 

94.7* 
3.4 
1.9 
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DATA VALIDATION BY STATISTICAL HYPOrrrnSIS TESTING 

The data on simulation parameters was sub~ect~d to Statistical ~ypothesis 
Testing utilizing the Student-t distributl0n In order to establlsh at what 
level a statistical difference existed among the parameters by day of 
week and duty watch. 

Prior to use as input to the simulation model, the data on each, , 
parameter describing the Comm~d/Control System process was statlstlcally 
tested to establish its degree of validity. Specifically the s~ple 
mean for each parameter was requiTed to approximate the populatl0n mean 
within a specified tolerance to be acceptable. 

Typically statistical hypotilesis testing is a methodology comprised of 
a number of carefully defined steps; formulating the null and the alter­
native hypothesis, specifying tile level of significance, selecting the 
testing statistic, eSfablishing decision criteria, doing compu.tations 
and making decisions. 

To formulate the null and alternative hypothesis, the means of the sample 
means x was used as the population mean 11. The basic question was whether 
there existed any significant difference from this mean and the other 
means by day and by shift for eg.ch of the simulation parameters. Since x 
may be greater or smaller than~, a two-tailed testing procedure is in­
dicated. The null and alternative hypothesis can be expressed, 

-H: x = x o 

HI: x f: x. 
A confidence level of 90% Wa5 used to be consistant with the confidence 
~evel used ~n dete:-mining sampling size. Two types of errors are possible 
In hypothesls testlng. The 90% confidence level is an indication of an 
~ or.typ~ I error, that i~, 10% of tho time, rejection of the null hypo­
theSIS .wlll be made i .ilen It should have been accepted. The second type of 
error IS termed S or type II error. TIlis is committed when the null 
~ypothesis is accepted when it should have been zej ected. The S error 
IS a measure of the power of the test statistic. 

The selected testiLg statistic utilized the Student-t distribution be­
caus~ tl:e small sample size (n = 7) does not support the normal "3" test 
statIstIc and because the population variance was unknown. The degree 
of freedom for the test l~ill be n - 2 = 5. Two degrees of freedom are 
~~~t because the populatlOn parameters ]l and cr were approximated by x and 
x 

To es~abl~s~ the decision criteria the following theorem lvas utilized: 
If ~ IS a m~an of a random sample size n taken from a normal 0-

1 

2 

ula tlon bearlng a mean ].I and the variance at., then x -'].1 p P 
t -- -sj"""-r- ~ 

y·n 

~a-L:m Chou, Statistical Analysis with Business and Economic 
~:P~~~~10ns (New York, N.Y.: Holt, Rinehart, Winston, In~ .. 1969), 

Irwin Miller and John E Fr d . eun Probab'l't d Engineers (Englewood Cliff N J . p' t' 1 1 Y an Statistics for 
, '" ren lce Hall, 1965), p. 153. 
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is the value of a random variab~e having the Student-t distribution 
wi th the parameter 'I> = n - 1. II 

The corresponding t value for v = 5 and ~ = .05,is 2H·Ol~f TIle decision 4 
criteria is, accept Ho if I tx I < 2.015 and reJect 0 1 I tx I > 2.015. 

This theorem was used to test each parameter mean an~ results s~arized 
in Table 16. For Monday - "Investigation" the requlred calculatl0ns 
was as follows: 

14.851 - 15.973 I = .17 
tx = 17.146// 7 

and since I t- I = .17'< 2.015 the null hypothesis cannot be rejected 
with a 90% cofifidence. Table sho~s that all, I tx I are le~s ~~:n 
2.015 and therefore H may not h~ reJected, eacn s~ple mean Isl 'd'ty 
same as the populatioR mean wi tll1n the assumed confldence on va 1 1 
level. 

nay 
Of 
Week 
'SliITt 

m:-; 

'fUES 

WED 

mUR 

FRI 

SAT 

SlUl 

1st SHIFT 

2nd 
I 
13rd 

TABLE 16 

STATISTICAL SIGNIFICANCE LEVELS 

FOR SIMULATION PARAMETERS 

Radio Unit Travel Invest-
Response Infor- Fonn Tra\'e1 Time To igation 

Comple- Time To Operator Response 
Time To mati on 1b1ay Get To Time 
Ring Of Gather- t.ion Radio IJc1~,: 

Area 
Phone ing Time Operator 

Time 

.09 t '" ,19 t = .OS t - .17 
.59 • Z·l t " .3-1 t = t = .61 t = t = 

.25 .20 
.20 ,OS ,36 .03 

.85 .8~ I 
.19 ,14 ! .15 .46 

.07 .89 .:oS .54 
t 

.24 
.22 -,' .28 .IS .04 I .002 

.21 ."l-
.0: .113 1 .14 .06 

.06 .71' .11 .59 . .,- . .42 .10 .. p .27 .69 .~I I 

.OS .n 
.23 I .15 .25 

.28 .31 .16 I .08 .31 

i .117 .06 .37 ,23 
.04 0.0 .26 .20 

.08 i .09 .01 I .23 .24 
.17 .16 .20 

i I 
; 

.119 ,04 .19 .07 0" I .07 .28 .09 .. 
BY SHIFT 

BY DAY 

1 H>1lOt.hesis: Ho: ~ = ~ 
111: x i x 

1 Same ,\5 By Day 

~ Level of Significance: "= 0.05 
2 Same As By Day 

3 ,,= 1, n = 3 

Total 
Time 
For 
10-6 

t = ,10 

.10 

.21 

.16 

.09 

.44 

.19 

.14 

.02 

.07 . 

3 Test Statistic: to = i(x - x)/s/ln; ,,= 5, .' = 7 

4 Decision'Criteria: Reject Ho iff to > 2.015 
4 Reject Ho iff to > 6,314 

3 
4 

Ibid., p. 136. 
Ibid., p. 399. 

.-
Total 
Tim!;": 
For 
10-8 

t = .19 
.,~ 

-.:..!.::: 

.36 

.20 

.04 

.17 

.29 

.25 

.23 

.05 
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OBSERVATION AND RECOM'rfENDATIONS 

Based on functio all' 
tics from the s n 1 ana y~2S of the Command/Control System and statis-
of ~hich clearIa:in~i~~~2est.a ntumberdo~.observation were made some 

ac Ion owar roved 0 erati6ns. 
Statistics from the Tele h F ' 
~ha~ much o~ the tOlepho~e o~af~~~ul~~rl c~w:t thStud~ gene:allr indicate 
2S InfODlJahon only A mol' . " . e In e C011DTIUnlcatlons Center 

th
indicates that many'of the ~afl:c~~t e~aminl~t~on by type/origin further 

e Center. gee lffilnated or shunted around 

o Almo.st l1ai£ '(49%J.'_of all 602-09 t s .. 
personnel are a result of interd . completed br._the C0mplalnt Desk 
would ~e.a personal request thate~artm~nt cO~ications. An example 
the orIgInating party. It a of~lcer or fIeld assignment call 
and hand~ed by the Bureau wai~~a~~ thIS type of. traffic could be received 
of the fIeld unit, he would so not~der. If It affected the status 

y the center by radio or callb 
o In addition 79% of all interd ' ox. 
~~k dOl~ot require subsequent a~if~~e~hcalls h~dled at the Complaint 

cou be answered by the Informat: Deske are Information queries 
Ion es Sergeant. " 

o ?4% of a~l calls from other a' . 
!f~?n. Th~s in~icates that theg~~~~~~sult lTI no Orlando Police 

In the lffiffiedlate area must be upgradeJ~n pool among Police agencies 

o 46% of all calls to otl . 
res~lt of no POlice acti~~~ age~Cles made by the Radio Operators 
POlIce business must be as aY;e~~~eo;ny 6toezlephone activity conce~r~ga 

a -09 or a 602-03 
a Further of th . . 
Co I" ose calls from the bl . ~ " 
ltmp alnt Desk Officer, only 45~ res~~t ~c requIrIng processing by the 
. appears that the Publ' o. In a patrol unit b' d' 

an inCident beyond ~hat ~c expects more service and is elng lspatched. 
that this Situation cann~~ ~ctual1r. n:quires. It is re~r~~:d t~ up~rade 
must continue to respond to ~h~::d~;rl~~anged and the Complaint o~;~~~~ 
The Inbound Telephone Rate St '. 
generally described by so f Udy lTIdlcated that the call 
the rate ~as transl me .orm of experimental d' . r~te could be 
prepared by shift f~;eth to ~11I1e b~tween calls and ~:~rlbutlon: However 
It was noted that th f S11l1Ulatlon model to min' " quency hIStOgrams 
shift as seen in Appe dC~ 1 rate typically decreas:l£ze computer time. 

en IX.B . rom 1st to 3rd 
Exam~ation o£ the data f . 
conSIstent dif£ rom the DIstrict Load" 
the East . d ~ren~e between East and Wi • lTIg Study indicated a 
that' thos~la;ed~:if~cts average 55% of afftc~ff: opera~ions. Typically 
th~ actual workload ~~f~h and theref?re not nece~sa~~lls.~~ed ~owever 
unIt response and inv t" 1vO~ld ConSIst of incide t I y l~ ~catlve of 

es 19ahon. n s reqUIrIng patrol 

The greatest number of ert" 
th~ operations can be d~riv~~e~t observa~ions on the effect' 

rom the T11I1e Study d Iveness of ata. 

:1 
:J 
:J 
~J 

:,] 

o There is no significant difference in response time performance of 
the Command/Control Center bY,day of week or by shift. This indicates 
a uniform operation not subject to differences of day or s4ift. 

o The Time To Answer Phone Variable Dl has a flat distribution. The 
Complaint Desk personnel answer. 73% of the calls within three rings or 
0.13 mins. 

o The Information Gathering Time Variable ANFO is characterized by a 
flat distribution. However, the mean and standard deviation for'a 
602-09 and a 602-03 are x = 0.73 and s = .74 and x = 1.014 and s = .786 
respectively. Both of these distributions ar€. considerably more peaked 
indicating that, once the decision to dispatch a unit has been made by 
the Complaint Officer, a routine of information gathering is follo~ed. 
A longer average time for a 602-03 is indicative of the additional infor­
mation require~ by the form. 

o The Form Completion Time Variable Fl has a mean and standard deviation 
for a 602-03 greater than that of a 602-09, indicating a longer time 
required to complete a 602-03. This parameter is also a good indication 
of time which under present operation is wasted due to 'Work duplication. 
Tn a great many cases PI time is information transfer time. The appro­
piate worle was not being cOffi]pleted while the caller was still on the 
telephone. This is an indication of improper procedure since most of 
the Fl time could be eliminated by completing tile required form while 
gathering the infoTIllation. 

o The Travel Time To Radio Operator RAD is governed by the belt speed 
of the card conveyor. Typically .12 min. is required for the card to 
reach tile Radio Operator's station. The remaining 0.32 mins. is spent 
double checking the information on the form. The extremely large stan­
dard deviation would indicate poor procedures in completing the form, 
that is, no consistent pattern is followed when completing a type of 
form. 

o The Radio Operator Delay D2 has a relatively high mean time indicates 
the decision process of assigning the nearest available unit. The 
very lligh standard deviation indicates high traffic on the radio, as 
we).l as, a delay in recognizing a form is in the conveyor belt. Better 
designed work station would greatly reduce both the mean and. standard 
deviation of tbis parameter. 

o The Unit Response Delay CALU includes both transmission time and delay 
in unit response. The use of "10 codes" and signal codes should convey 

74 

all pertinent information including the address within .25 mins. The 
additional time is dead air time awaiting the unit reply to the call by the 
Radio Operator. The relatively large standard deviation indicates " 
congested air traffic, repetition of information and delay of the unlt 
to respond to its initial call. 

a TIle Travel Time To Get To Area 1~VL shows no significant difference 
in the mean by shifts which indicates traffic conditions are not the '. 
primary delaying factor but rather the units relatiye location wi~h:ip 
the patrol district. The average travel time per call could be Slgn-

. -- ... -~-.--------------
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ificantly reduced by a car locator system and possible realinement of the patrol districts. 

o Investigation Time ANV1 has a unifonn distribution W'hoseine~n is 
dependent upon the nature of the investigati?n. ~owever, posslble 
procedure changes are indicated because thefunctJ.on of the patrol 
uni t is to patrol. When a unit is detained for up to one and one 
half hours with investigations another unit must cover that patrol area. 

o The 602-03 total response time to 10-4 is x = 3.72 and s = 2.11 
mins. 54% of the mean time is involved with gathering the infonnation 
and then transferring to the 602-03 form. 

o The 602-03 total response time to 10-6 is x = 8.19 and s = 10.56 
mins. 55% of this average time is unit travel time. 

a The 602-03 total response time to 10-8 is x = 24.17 and s = 44.45 millS. 

o The 602-03 unit response time (time from unit called by Radio Operator 
to time reported 1076) is x = 5.27 and s = 3.39 mins. 

o Variables Dl, ANFO, PI, D2, GALU, and TRVL have the desired 
characteristics of a Type I or a error less than 10% and a Type II 
or ~ error such that the mean of the parameter will not be less than 
10% of the population mean more than 10% of the time. 

o Variable DI has the desired characteristics of both a and B errors are less than 10%. 

a The grand mean j( for each-parameter is the "standard time" for that 
parameter. Therefore, the "tror1\: load of the COmplaint Desk personnel 
may be evaluated and staffing by work load COuld be realized. 
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SECfION VII 

SYSTEM SIMULATION MJDEL 

o System Simulation Analysis 

o Computer Program Logic 

o Input Data And Assumptions 

o Output Information 

o Modification Of Model 

o Validation Of Simulation ~fudel 

o Statistics Of Validation 
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The Orlando Police Department Command/Control System computer simulation 
model, outlined in the figure below, represents an abstract working model 
of the actual system operations, and provides an effective research tool 
for the law enforcement analyst. 

Orl~do Calls Complaint Radio Field Completed 
Fl,orida -+ For -+ Desk -+ Operators -+ Units -+ Calls 
Environment • Service Officers 

• 
Figure 13 Call Processing In Computer Model 

The model is structured according to the c.esign of the actual system and 
operates as a dynamic, Monte-Carlo simulat:ion by generating calls from 
known or postulated statistical distribm:ions, passing these calls t1iTough 
each processing step a call would encounter in the real system, and l'y 
gathering data on individual system component operations and overall 
processing time values. As is the case with any computer model, the 
program does not exactly match real world system outputs, but rather 
serves as a close approximation to actual system operations. The long 
run statistical averages of model outputs and real system historical 
data, however, are sufficiently close to permit management to make use 
of model outputs in analytic and decision-making applications. 

Suggested revisions in present operating policies and procedures may be 
easily incorporated into the program logic and used to obtain predictions 
of overall system performance modifications resulting from tilese changes. 
Similarly, the expected Dlcrease in system activity over the next several 
years may be simulated using the model in its present fonn. Alternative 
system designs may be simulated with the model, albeit at tile expense of 
making revisions in the basic program logic flow; this procedure was 
used to model a proposed system combining cOTIlplaint officers with 
district-oriented radio operators. 



79 

SYSTEM SIMULATION ANALYSIS 
"b he operation of the Orlando Police 

The Computer Model used to descTl e tvides CUi inexpensive, easily-u.sed 
Department C~a~d/Control Sy~t~m"pro der a wide range of operating 
tool for descTlb1ng system a~lt1v1~Y un 
environments and design conf1guratlons. 

" tivitjes concerning the operation 
Experimentation and" data collectlO~ ac the OPD Conunand/Control Center 
of complex man/mac111ne systems suc as ust be in continuous around­
are difficult to complete lvhen ~he sys~em fill lecessi ty be designed not to 
the-clock operation. Such Stud1~S illU~ tI° 1 vstem and at the sam(~ time, 
interfere with the nonnal operatlOn 0 le s, , "t b f 
provide a detailed picture of the system internal operat1on 0 e 0 any 
worth to the analyst. 

One approach for systems studies which ha~ been re~eivin¥ con~iderable 
attention recently relates to the computer-based ~lmulat1on ?f th~5e 
systems. "Simulation" , according to one popular 1nterpr~tat1on, 1S the 
art of predicting reality from an abstract mo~el of real1~y fo:mulated 
by an analyst. Consider for a moment what tillS process nllg~t l~volve. 
The diagram on the opposite page represents a system 0~erat1ng 1J?- the" 
real would environment. The system may be thought of In the eng~neer1ng 
sense as a "Black Box", which transforms, or converts, a set ?f lllputs 
into a set of outputs. The sysWm operation is oft~n conc:~r(:llned by 
outside restrictions such as legal aspects, econom1C condlt1ons, and 
possibly even humani ·tarian and moral considerations. ~1:e mana¥e~s a:ad 
workers in an organization may be thought of as genera!lng addl.t1onal 
control inputs within tIle system sturcture to further lnfluence the 
transfonnation process. 

The Orlando Police Department Command/Control Center operation may be 
related to the "Black Box" system operation in the following maImer: 
Citizen requests fOT assistance and infonnation comprise the nlajority 
of the inputs to the system. The system, defined as the Command/Control 
Center and its on-duty persormel togetIler WitIl the Uniformed Field Forces, 
transfoTnl these calls into field unit assignments for further invest­
igation and ciction when deemed appropriate, resulting in outputs repre­
senting completed tasks. Constraints acting on tIle system are primarily 
those relating to legal procedural rules and physical equipment limitations, 
e. g., radio system capabilities and patrol unit availabilities. 

A computer simUlation model, then, represents a working system by imitating 
the "Black-Box" representation of the system. The basic system descrip­
tion is supplied to the computer in the fonn of a set of i~structions. 
~~o required are tile known li~i tation on the system performance capabil-
1 tles, e: g., the number of aV~l.llable t?lephone lines for receiving input 
calls . ['he C?lllputer program '.S then gIven representative inputs and 
asked to predl.ct the related Jut~u~s that the real \-mrld equivalent system 
would generate" ~?r the same condl hons . 'The acturtl computer outputs are 
tested for val1clty ~d the model is changed or expanded until these 
outputs reach the deSIred degree of correspondence 'rith their real world 
counterparts. 

The advantages of eA~erimentation with a model of a real system rather 
than with the system itself are several ~ (1) tIle real system is not 
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SYSTEM SIMULATION ANALYSIS 
. b tI ration of the Orlando Police 

The Computer Model used to descn e le ope. . . 1 - d 
Department Command/Control System provides an ~nexpenslvef eaSl y.use 
tool for describing systemacitivio/ under a 1\flde range 0 ,op~ratlng 
environments and design configuratIons. 

Experimentation and data collection activities concerning the operation 
of complex man/machine systems such as the OPD Co~and/Cor:trol Center 
are difficult to complete when the system must be. ill contill1?ous around­
the-clock operation. SUdl studies must of necessIty be desJ.gned not. to 
interfere 1vi th the nonnal operation of the system, and a~ the same tIme, 
provide a detailed picture of the system internal operatIon to be of any 
worth to the analyst. 

One approadl for systems studies vmich has been re~eivin¥ considerable 
attention recently relates to the computer-based ~lIDulatIOn ?f th~se 
systems. "Simulation", according to one popular InterpretatIon, IS the 
art of predicting reality from an abstract model of reality formulated 
by an analyst. Consider for a moment what tIlis process might involve. 
The diagram on the opposite page represents a system operating in the 
real would environment. The system may be tIlought of in the engineering 
sense as a "Black Box", which transfonns, or converts, a set of inputs 
into a set of outputs. TIle system operation is often constrained by 
outside restrictions, suc~ as legal aspects, economic conditions, and 
possibly even humanitarian and moral considerations. The managers CLld 
workers in an organization m3.Y be thought of as generating additional 
control inputs within tIle system sturcture to further influence the 
transformation process. 

The Orlando Police Department Command/Control Center operation may be 
r~l~ted to the "Black Boxll system operation in the follmving manner: 
CItIZen. requests for assistance and information comprise the majority 
of the Inpu~s to the system. TIle system, defined as the Command/Control 
Center and Its on-duty personnel togetIler witIl the Uniformed Field Forces 
~ran~form these. calls into field unit assignments for further invest- ' 
Igat~on and actIOn when deemed aPJ?ropriat~, resulting in outputs repre­
sentIng co~leted tasks. ConstraInts actIng on the system are primarily 
those rel~tlng to legal J?r?c~dural rules and physical equipment limitations, 
e.g., radIO system capabIlItIes and patrol unit availabilities. 

A co~uter sim~lation model~ then, represents a working system by imitating 
ti:e ~lack-Bo~ representat10n of the system. The basic system descrip­
tIon 1S s1?Pplled to the computer in the form of a set of instructions 
~~o requIred are tile knmm li~i tation on the system performance capabil­
ItIes, e.g., the number of ava1lable telephone lines for receiving input 
calls. The c?mputer program is then given representative in uts and 
asked to predJ.ct the related outputs that the real world I? 1 t 
would generate for the sam - d't' Th equlva en system . e l.on 1 Ions. e actual corn put t t 
tested for validity and th d l' ch ,~er ou pu s are . '. e mo e 1S anged or expanded lUltil these 
outputs reach the desHed degree of correspondence l'li th tl' I ld 
counterparts. lelr rea wor 

The advantages of e}",})erimentation with a model f 1 
tilan with the system itself are several: (1) 0 a rea system rather 

tIle real system is not 
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disturbed by data collection activities, (2) proposed changes in the 
system are easily tested by dlanging a few computer cards in the model, 
(3) the modelling approach is both faster and less expensive thCL~ actual 
field work for the reasons cited above. 

Operating Policies 
And Management Decisions 

~II---
Constraints 
o Physical 
o Legal 
o Economic 

L.--___ ~_-1 

Figure 14 IIBlack-Boxll Diagram Shows System Operating Environment. 
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COMPUTER PROGRA\1 LOGIC 

The IBM Program Product: General Purpose Simulation System/360 (GPSS/360) 
was used to develop . and exercise a comprehensive computer model af the 
Orlando Police Depattment Command/Control System .. 

The criteria used for the selection of an appropriate computer language 
to be used for a given simulation model involve several interlock~ng . . 
considerations. Perhaps ~he fcremost?f tilese is the inherent sUl~ab1~lty 
of the language for implementation' of the particular set of operatlng da.:ta 
and structural infonnation available for the system under study. In the 
case of the Orlando Police Department Cmmnand/Control System project, a 
detailed flow chart of the operating procedures has been developed pr~­
viously to support the computer work. In addition, statistical data 1n 
the fonn of means, standard deviations, and graphical distributions had 
been developed for the various times associatE'd with the operation of 
the Command/Control System. These two factors suggested the use of a 
block-oriented simulation language to minimize the progrannning effort 
required to achieve a working model. Such language 1l/aS available in the 
IBM GPSS/360 and this system was used for all subsequent computer runs on 
this project. GPSS/360 is one of the so-called user-oriented languages. 
This means that much of the internal operation of the program is trans­
parent to the user of the language, and the analyst can constnlct a 
simulation model simply by selecting one langu?ge element, or command, 
for each block in the flow chart of the real-world system. 

Consider the flow diagram on the facing page. It represents an overview 
of the basic simulation logic which 1I/i11 be presented in somell/hat more 
detail in subsequent sections. The block along the left of the page 
represent activities in the servicing of a typical call through the Command/ 
Control System. Calls arrive at the system according to some pattern 
depending on such factors as the time of day, the present level of criminal 
activity in the community, the weather, etc. Complaint Desk clerks answer 
the phones, gather the infonnation as to the location and severity of the 
incident being reporte~, and if necessary, generate an Orlando Police 
Department fonn 602-83 or 602-09 fonn for subsequent Pilldio Operator use. 
Information-only requests and other calls not requiring field unit atten­
tion are not documented on a fonn. A conveyor transports the completed 
forms to the Radio Operator who in turn contact the appropriate field 
unit to service the call by consul t:ing the duty roster and field unit 
assignment map board. TIle field unit assigned to a particular call must 
then travel to the location of the request and perform any necessary 
investigative and action services. When this processing is completed, 
the calls are removed from tile system by the Radio Operator. 

The corresponding system operation in the computer model is accomplished 
by the use of program devices called "transactions". 'These may be thought 
of as individual calls passing through the system. The computer uses 
statistical call arrival infonnation from the real system to produce ser­
vice requests at random intervals from the "generate" command. The result­
ingtransactions pass tilrough the remainder of tile model just as the ser­
vice calls would pass through the actual system, e.g., when a transaction 
passes through a Complaint Desk officer, it encounters a time delay deter­
mined by statistical sampling of the time delays encountered by real-world 
service calls at tile complaint desk. 1his correspondence of model/system 
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. lation process and thus allows 
activity is maintained throughout the.slID~d timing on t~ansactions.to be 
statistical data observed fromfobserr~~gpasSing through the actual system. 
used to predict these.n~ersGP~~!~~O simultaneously generates output 
Along with these statlst1cs , t al components of the model, e.g., 

f ce of stTUC UT . ,ft... y" statistics on the p~r onn~ ei ht-hour shift that a U1l1t wasuus . 
the percentage of t:une durmg an g 

OPD C/C System 
Flow Chart 

\ 
Call Arrives At \ 
cjC Center 

Complaint Desk 
. Officer ProceS~ies 

Call 

Radio Operator 
Contacts Field 
Unit 

In or­
mation 
Calls 

Compute! Program 
Logic .' 

Generate Incoffilng 1 
Call 

Fin "Free" 0 ficer, 
..... 1=-n-,.-.-or---'I Delay Call 'While 

I mation Information Is 
: Calls Gathered, Form Is 

Completed And Trans-
ported to Radio 

erator 

1 
Radio OpeTa~or Picks \ 

Card From Gonvey?r, 
Contacts Approprlate 
Field Unit, Relays 
Information 

~:;r . 
TravelS To Scene O~ 

complaint, Investlga~e, 
Take ApQropriate Actlon 

-c!f . 
~ Terminate Transactlon j 

From Model 

. Of GPSSj360 Program Logic BloCks To 
15 ShoWS Equlvalence 

Figure Flmf QlaTt Of Actual system. 
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INPUT DATA AND ASSUMPTIONS 

The computer model data input for system action times for th~ Orland~ _ 
Police Department Command/Control System 1vas.based on extensIve ~tatIs 
tical sampling of the actual system operatIon on a 24 hour basIs for 
two six-week periods in early 1972. 

The construction of the computer simulation model used in tilis project 
required essentially two types of data about the Connnand/Control Sy~tem. 
The first of these categories was fixed structural data on ~e confIgura­
tion of the system, e.g., how many Radio Operator and Complamt Desk 
stations were to be considered for each simulation TillIS. or . 
somewhat more detailed data such as which radio channels were assigned 
to what field units. This data was typically obtained from physical 
plans of the Command/Control Center and from discussions with Command/ 
Control enter personnel and supervisors. The second major category 
of data was that relating to operational characteristics of. the. system. 
This classification included such things as the determanatI0n of 
times for the human operator actions required to service an ~ncoming 
call requesting police action. This particular data collectIon process 
for the model of this study was a major effort in and of itself, and is 
described elsewhere in this report. However, it would be instructive 
at this point to consider how a representative data item was obtained 
from the actual system operation and transformed into a form suitable 
for the computer model. 

Consider the problem of generating service request calls to the System 
which simulates the actual calls seen at the Connnand/Control Center. 
The timing of the intervals between the arrival of successive calls 
over a long period of time allows the specification of a statistical 
interarrival time distribution for these times. This distribution can 
be entered into the computer simulation program in the form of a table 
of numbers, called a "FUNCTION" in GPSS/360. This procedure, outlined 
in the table on the facing page, requires an intermediate step consisting 
of the preparation of a ctnnulative statistical distribution on the time 
variable involved. This second step distribution gives the probability 
that the particular time element in question is less than or equal to 
some stated value. This cumulative distribution is then converted to 
a sequence of ( x, y) data points and punched onto computer cards in 
the format shown in level III of the figure, representing a GPSS/360 
"FUNCTION" statement. The name "SHIFT 1" is a symbolic name for the 
data curve in the function; whenever this name is referenced in the 
computer model, this curve will be selected for processing. The state­
ment elements ''RN 1, C 17" indicate that the curve is to read when 
needed by selecting an arbitrary random number in the range 0.0+ 1. 0 
and that the data curve itself is a continuous curve comprised of 17' 
pairs of data points. When in operation, the simulation program selects 
~ random ntnnber ~rom one of. the built-in generators. and addresses 
In SHIFT 1 functIon to obtaIn the next call's interarrival time. This 
value is added to the master simulation clock time to determine the time 
at whidl ~e ne~ outside c~ll will enter the Command/Control system. 
The functIon namIng connectIon was selected to distinguish the SHIFT I 
interarrival time curve from those of the 2nd and 3rd shifts SHIFT 2 
and SHIFT 3 ~ respectively. ' 

Ce 'perational time elements were 
All of tl:-e corrnnand/Co~t~Ol th n~er 0 described above, resulting in a 
entered mto the m~e m . e . the final model. The standard 
tota~ of ~ome ~7 tlffie f~ctI0nSt~~ model is only as good as its . 
cautIon dIrectIve that a CO~Ut th data collection and preparatIon 
input data" was noted throug oU

d 
e nIy valid data values. 

process; every attempt was ma e to use 0 

I 

II 

III 

Frequency 

I~~----------~~~==~~ /:;\: -~ 
Input Call Inter¥arival Time + 

I 0;'>_-=_. 
CtmlUlative Ie; - .... co a 
Interarrival 
Time, T k:.... ____ ----:"'~--... ~:lC· 

0.0 Probability 1. 0 
That t 2. T 

Function 'fo Describe 1st Shift 
Call Interarrival Times 

SHFT I FUNCTION &\1., C 17 
0.0 0.0 .11 50. .22 100. 
. 51 300. .60 350. . 65 ~OO. 
. 89 600. .91 650..94 / 00 . 

( 2300-0700 ) 

,33. 150. 
.71 450 . 
.99 750 . 

.41 200. 

.78 500. 
1. 0 l6Cf). 
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Figure 16 Steps In 'rile Transfol111ation Of Basic S~atis~~~~~l~ata 
About The Connnand/Control Center Into orm 
By The Computer Model 

250 . 
550 . 
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OUTPUT INFORMATION 

The GPSS/360 simulation model of the.Orlan~o police Department_~o~dl 
Control System provide3 a. rc:mge of Sl.l1IUlatJ.on d~ta outputs usef~\l J.n . 
analyzing present and rultJ.cJ.pated,syst~m ?pe!atl?ns.. .., . 

The output infonnation from the computer simulation mode~ wa~ used for 
two major steps of the systems study proce~s: mo~el valldatlon, ar:~ 
testing of proposed system design changes and envIronmental e~alua~10n 
factors. In the first phase, model outputs such as those deplcted on 
the facing pag8 were compared wi th kn01~n system perfonna1lce data for 
standard ruld non-standard operating conditions. The mode~ 1~as ~hen 
refined through data resolution changes or stnlctural modIfIcatIons to 
bring its OEtputs within an acceptable correspondence to those of the 
real world system. In GPSS/360 modelling, this process of model "tun­
ing" typically occupies a significant portion of the total model pr~para­
tion time. As with any Monte-Carlo simulation procedure, GPSS/360 1S 
sensitive to the various \Talues selected as initial conditions on the 
random number generators providing the dynamic stochastic behavior of 
the model. For this reason, several runs with different rruldom num-
ber multipliers were made for each proposed system ciesign or data 
change to assure thet the range of model variation due to this condition 
was adequately represented. 

The various model outputs can be extremely useful in both design an<.~ 
analysis applications once the model has been validated, as mentioncu. 
above. For example, suppose the present Corrnnand/CGntrol system was 
under study. The statistical properties of the external call input times 
and the corresponding field unit 10-6 times, representing the time delays 
encountered in getting a field unit to the scene of a complaint, could be 
obtained from a computer run. It would then be a simple matter to test 
the net effects to the system operations by placing more patrol units 
in the field, for example. The model would be re-run with everything 
save the number of available field units exactly as (11 the first run. 
The times to get a field unit at the scene of a complaint with the 
additional field units in place could then be compared to the correspond­
ing time values with £81'1 field units active. Since the response time of 
a patrol unit to a complaint request can be shm~n to correspond directly 
to the probability of achieving a subsequent arrest of those persons 
responsible for the commission of an offense, the two computer runs could 
be used to promulgate a "cost-effectiveness" type of analysis relating 
to the utility of placing additional patrol units in the field with 
respect to achieving higher overall department success ratios in cleared 
crimes. This would be an example of the use of the model for analysis 
and exploration relating to management questions. 

In the design phase of a system study, the model's significant contri­
bution i~ its ~.bil~ty to identify th?se alt~rnative designs which merit 
further J.nvest1¥atlon, and those deslgns wlnc~ are clearly unacceptable 
an~ ~houl~ be dlsregarded. For exampl e, . the lnternal queues, or call 
wal tmg llnes, obs~rved .for the 1 Screenmg Officer /4 Radio Operator Command! 
Control Center deslgn dIscussed later arc clearly too long to be acceptable 
for efficient and reliable System operation. 
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MODIFICATION OF MODEL 

The basic simulation model for the present Orlando polic~ Department 
Command/Control System W'as modified to reflect e~'Pected ~nput ~hanges 
in future years and to test several proposed deslgn and operat~ng c}langes. 

Once the basic system model Kas completed and ~csted, several courses of 
additional development 1<18re tIDdertaken. TIle fll'st of t~e~e rela~ed to 
projected changes in the input calls to the Center requlTlng po~~~e a~ten­
tion. Orlando I s fast groW'ing population and development actlv~ ty 1n 
the recent past, projected to continue at high le~els ~or.s~veral.years 
:in the future, has had the side effect of generatIng SIgnIfIcant 1ncreases 
ih the cOl11lTIW1ity demands for police service. To test the adequacy of 
the present Command/Control Center design and operating philosophies in 
future years, the model was adjusted to generate higher numbers of 
incoming calls for each shift than those encowltered in the 1972 Base­
line system. The Orlando population was p:oj ected through statistical 
regression to 1976 and 1980 levels, and found to be estimated at some 
30% and 80%, respectively, over its 1971 value. Accordingly, the 
interarriva1 times for incoming calls used by the simulation model for 
all three shifts '<lere adjusted to smaller values representing an 
assumed direct correlation between population and police sOl\Tice requests. 
Once this capability for adding 1976 and 1980 level input conditions to 
the model had been implemented, all further runs for new designs or 
system capabilities were made for nine cases, e.g., all three shifts 
for the years 1971, 1976, and 1980. 

One of the areas receiving a considerable amount of attention in tl1e 
search for technological aides to law enforcement is the proposed "car 
locator" systems. These hardware systems automaticallv track the location 
of. all f~e~d units equipped f?r such a system and continually update 
unlt POSItIons on a central dIsplay board at the Command/Control Center 
loc~tion. TIle .premise justifying such systems is that the dispatch of 
vehIcles to crIme locations can be done in such a fashion as to assign 
the "neare~t available uni til to th~ call, and thereby reduce average 
response tllTIes for all calls. To Implement a full capability in the 
computer model to handle such a system, it would be necessarY to track 
the (~,y) P?sition coordinates of each field unit at all times during 
the SllTI~latIon process ~nd to.make unit aSSignments to call requests 
a functIon of a.geometrIc deCIsion process, as has been done in the 
Loa Ang~les Pol~ce Department. 1 This approach necessitates a model 
comI?lexlty cons~d~rably beyond that of the series of models used in this 
pro] e~t and. add 1 tlonal,ly, reqUires si&rnificantly more computer time 
I?er SllTIUlatlon run. For these reasons, a different approacl1 to represent­
~ng car locator system ope:-ation was ad~pted. A statistical description 
of the average expected unIt response t1me reduction for a car locator 
system.w~s ~eveloI?ed2and ~ed to ~ecrease unit travel times on a 
probabIlIstIc basIs. TIns technIque docs not provide the resolutio 
or degree of accuracy, that the previous method does, but is suffici~~t 

1 D. L. ~~sard,. Los Angeles Police Department Operations Simulation 
TP-69-l6- 29, (Fullerton, Cal: Hughes Air Craft Co. Gr.ound Systems ' 
Group, August 25, 1969) ,~ 

2 Institute for ~efense Analysis, Task Force Report: Science and 
Teclmol?~ (Was~mgton,D.C. :President's Commission on LaW' Enforcement 
and AdIDlnIstratlon of Justice, 1967), p. 21. 
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for general conclusio~s a~ to whether or not the car locator system 
merits further investlgatlon. 
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Other model runs were made to test performance 1evelt s of alnprt~l~sed 
. . f" t' n to the present sys em. 

alternatIve deSIgn con 19ura 10 • d by I or ~ Complanlt Desk Officers. 
proposed system, calls aIe ~s~~l~er valid a~tion calls from info:mation 
These perso~el servel~n y The system has 4 district-oriented Radl? 
calls and nUIsance ca s. < and these Operators receive electronIc . 
0peJ:a~ors . ( NW, SW, NEd~ SE ) _j • d ] I for unit assiQ11J1lent from the ComplaInt 
notIfIcatIon of a pen mg va ... l cn.. - ,(';> k f r each call 
Desk. The Radio Operators comp~ete the requlrea.papen<l?£fic

o 
• 

assiV1 the appropriate field tIDlts, and h<.U1ule fIeld tra . 

TABLE 17 

STEPS IN MODEL mNELOPMb'NT 

PROCESS USED IN STUDY 

Add 
Car Locator L 
System 
Capability 

__ ---1 

Basic Node1 
Development 
and Valida­
tion fOT 
1971 data 

J 
Adiu:;t Inputs 
to add capahility 
for simulating 
1976 and 1980 
service request 
levels 

-------
Add Screening 
Clerks for 

~ incoming salls, 
GO to 4 district 
b 
radio operators 

!--
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The second validation approach involves assessing the reaction of 
knowledgeable personnel to the model outputs for familiar operating 
~on~ition~. It h::-s be~n 1?0inted out that this action may be helpfu;L 
III lsolatlllg and ldentlfYlng doubtful results in the model outputs. 3 
Thi~ comparison was done for the project simulation model and yielded 
the extremely important information that predicted Radio Qperator 
"busy time" statistics were uniformly too low to represent-a reason­
able cut at reality. This discrepancy 'was investigated, and found to 
be d~e to the ommission of certain types of background radio message 
trafflc, e.g., detective unit calls and accident investigation car 
reports. TIle accurate simulation of the full Radio Operator's task 
spectrum in the completed model was thus found to require additional 
statistical sampling of these necessary events. 

The third approach to validation relates to formal comparison of 
sin~lation model outputs to reference data wllich may be available for 
the system being studied. This reference data is typically historical 
data on system operations WIder known conditions in the past. Again, 
the point must be made that exact correspondence of Model/System out­
put is not required or sought, but rather a degree of correspondence 
satisfying the needs of the study. This approach is covered in some 
detail in the next section of the report. 

L 
3 OP. CIT. p. 35. 

TABLE 18 

~ULTI-STEP PROCESS OF A 

MODEL VALIDATION 

EVALUATION OF OUfPUTS 
WITH RESPECT TO: 

STUDY 
REQUIREMENTS 
(LE\~L OF DETAIL) 

o STRUCTURl\L Cc\\1POSITION 
OF MODEL (BUILT- IN 
FIDELITY) 

o EXPERf OPINIONS 
o STATISTICAL AGREE­

l'-fENl' WITH KNOWN 
DATA 
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STATISTICS OF \~\LIDATIOX 

"An empiricist is one who believes only what his senses tell him; in 
this case he has made an out~rageous leap into the unknown". 1 

The question of the relationship betl,,'een the problems of validation and 
inference arising from simulations of human systems is an interesting 
one. Validation, as mentioned earlier, relates to the degree of "real­
ismlt associa tee. with a model, whereas inference, or. the methodology of 
drawing conclusLons fronl data, often requires consideration of the 
"formalism" associated with a simulation process. 2 The statistical 
proc~dures for initial model validation require the analyst to carefully 
cons~der these some1"hat mutually conflicting concepts. Consider the 
accompanying chart, taken from Pfaff and Pfaff3 , and representing the 
range of simulations of human behavior. The Orlando Police Department 
Command/Control System model would fall somewhere near the "complex all 
co~put~r eXJ?eriement" region of the chart, the primary classification 
c:~t~r~a be~ng the relative degree of variable interactions that exist 
w~th~n th~ m~de~ structure. The primary effect of this classification 
chara:ter~stlc J.S that variable responses in the model are not indepen­
dent m na~ure, and, therefore cannot be treated with classical experi­
mental des~~ tec1mlques, Analysis of such models typically then 
depen~ on s~ngle TW1S or replications to obtain descriptive model 
behavIoral patterns. 

OJ:e other, the~retical point ne~s to be a~dr~ssed with respect to sta', A.S­

tIcal, valldatlon of model behaVIor and thIS ~s simply that if a model 
descrIbes ~ome hypot~et~cal or proposed system, no validation can in fact, 
be ac:ompllshed. ,1111::: ~s a natural consequence of the fact that " ... if no 
n~er~cal data.ex~~ts for an actual system, it is not possible to estab­
l~Sh ~he quan~l tat~ve coneurence of a model with reality. """ The importance 
~ t thIS C fact dln/ the present study is that the output data relating to the 
u ure omman. C~ntrol systems considered as alternate desi s to the 

present system ,·all have this characteristic. gn 

To illl:lstrate the statistical testing typical of that which can be done 
~~a~ail~~te dthe mo~el, the analysis of model behavior for field unit 

e lIDe ata wlll be presented Manual I' 
with the real system produced a me~n at" 4 60~a.nw ~ng over se:reral we~ks 
The model yielded a man val J " mInutes for thIS quant~ ty . 
2.918 minutes for this vari~~l~f 0;~~:4 a mmu~es a~d a standard deviation of 
baseline current implementation S~L Serle~? 3 model runs wi~h the 
were not made at this point in th} ttemd' Afddl tl~nal data collect~on items 

1 

2 

. e s u y or thIS case, as each run was 

C. W. Churchman "An Analvsis f h ' ~sium on Simul~ti on Models'. r..r
o th t del Concept of SlTIllllation", 

Behavioral Sciences (Cincinnat: ! ~h'o.o ,ogy and Applications to the 
1969) pp. 1-2. 1, 10. Southwestern Publishing Co., 

Martin Phaff and Anita Pfaff ItS .... . 
of J:Iuman Systems", Proceedin s ~f ~atIsLlcal AI:alysls of Simulations 
GamIng Council, Excelsior Sp~ing~ E~ghth S~pos~um of the National . 

3 Gp. Cit. p. 7 .... , 0., June, 1969, p. 2. 

4 ,G. S. Fishman and P. J. Kiviat It Th " 
S:unulation" Simulation \ '1 e StatIstIcs of Discrete Event 

, , .I pn , 1968, pp. 191. 

: J 
- J 
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costing approximately $21.00 for computer time, and additional development 
work requiring considerable expenditures was being projected for the model. 
The applicable statistical test was conducted as follows: 

Null Hypothesis: 

Test Statistic: 

Rejection Region: 

Conclusion: 

Srunple Mean = population mean 
(Computer (Actual Sy~tem 
Prediction)= Value Obta~ned 

by Sampling) 

t = 4.14 - 4.605 = -.275 

2.918 / 13 

For a = .OS, reject for t > 2.920 

Accept the Null HypothesiS 

TABLE 19 

VARIOUS CQ\IPlITER MODEL SCHEMES BASED 

ON Rf...ALISM AND FORMALIsr-,1 C01vIPONENfS 



SEcrION VIn 

DEVELOPMENT/EVALUATION OF ALTER\TATE CO~L\l~\TD/COl\1'fROL SYSTEMS 

o System Effectiveness Cdteria 

o System Response To Projected Requirements 

o Combine Complaint Officer/Radio Operator Function 
o Automatic Patrol Vehicle Locator System 
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Certain quantitative performance measures are typically associated 
with the effectiveness of the operatio~ls of a law enforcement system. 
These include such factors as the expected waiting times encountered 
by citizens calling for service, and patrol car response times to 
emergency service requests. This latt~r factor has been found to 
correspond directly with the probability of apprehending individuals 
responsible for commissions of crimes, for example, and represents 
an important law-enforcement management operating parameter. 111e 
ever-increasing growth of incidents requiring the attention of the 
Orlando Police Department dictates the need for studying the adequacy 
of the present system configuration and operating policies over the 
next day several years to insure that the goals of the public Sel'T~ re 
responsibilities of tile Department are achieved. 

Along with the analysis indicated above, the possibility of incoT­
porating more cost-effective Command/Control Systems into the Depart­
ment Operations must be consid.ered. These systems admit the possi" 
bilities of operational performrulce equivalent to the present system 
for equal cost factors. Computer simulation studies address both 
types of study equally well . 

Currently proposed alternate designs to the present center configura­
tion include tile Car Locator System concept and the geographically 
distributed Complaint Officer/Radio Operator option. Each system was 
tested and problems were identified requiring further investigation in 
greater detail. 
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SYSTFM EFFECTIVENESS CRITERIA 

Careful testing of proposed lmv enforcement systems, and ~oncepts 
anticipates future environments and expected operatlng problems to 
secure high levels of system performance at reasonable costs. 

Cost-effectiveness studies for law enforcement systems involve the' . 
aggregation of system performan~e descriptors ,and cost d~ta to o~taln 
combined measures of system merlt. Such studIes a:e,~ Important part 
of today's mLmicipal systems business, as the acqulsltlon of new law 
enforcement systems is based on the "best-buy-for-the-tax-dollar" concept. 
If a new proposed system cannot be sh?~vn to improve si?TIificantly the 
field effectiveness of present operatIons, or alternatIvely, cannot be 
expected to perform at the same levels of,eff~ctiveness as currently 
deployed systems with lower total costs, It WIll probably not be 
considered as a candidate for future implementation. 

One approach to obtaining valid cost-effectiveness measur~s for certain 
types of existing and conceptual Corrnnand/Control systems IS to uSe a 
COmputer model to generate the necessa:ry perfonnance data. This circum­
vents the necessity of actually constructing physical models of such 
systems, with the attendant time and money expenditures, and the need 
for conducting operational trials under simulated system environments. 
TIle problem that still faces the analyst in either case is the resolution 
of the simulation as to the performance of the system is a "real-world" 
enVironment, and this question must be considered before approving a 
system concept and corrnnitting resources for prototype systems develop­
ment. Hopefully, systems analysis and careful modelling techniques 
will yield infom.ation useful to the decision-making process. 

An effectiveness measurement tec1mique that deserves some mention is the 
use of analytical matilematical Inodels of conceptual systems. The queue­
ing equations for certain system conditions are \vell developed, for 
example. Unfortunately, the state of the art in analytical modelling 
does not yet generally permit the degree of accura~y in a model 
representation of the real world that is needed to yield the required 
degree of confidence in the study results. The description of modern 
law enforcement as a non -linear, dynamic, stochastic process with many 
hard-to-quantify variables, such as shift crew fatigue, is enough to 
make even limited Scope realistic models too complex to be useful on a 
practical basis. The ever-present constraints of time and money remain 
active with this type of analysis, with the amounts of each expended 
being proportional to the complexity (and hence the realism in most 
cases), of the analytic model. Another major drawback of analytic 
models is that most people unfamiliar with this approach find the 
technique hard to understand, and more importantly, believe. This fac­
tor must be addressed if a study is ever to achieve its proper accept­
ance by the management personnel who will be using the system. 

111ere is a reasonable alternative to analyticul modelling however as 
was mentioned earlier. Computer-based, Monte Carlo-structured models 
of police. system operations can provide the necessary system o~erating 
data requ,red. Th,S type of analys,s has the property of being relatively 
quick to implement and is extremely flexible to evolving changes in the 
requirements for additional output data or sensitivity testing on the 
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hi h degree of experimental cont:ol ' ortant system parameters. '!he . ¥ e of approach is conductIve ~ repeatibility achievable .ath t~~~ possible with the other . 
to making statistical Inferenc~~ nOof the model accuracy vs. cost f 
methods. 111e ever-presen~dpro ~ but the quantitative measures 0 
trade-off must still be a resse) uter running time, or dolla~s, 
model cost-effectiv~n~ss, namel~.~~ithe output data available WIth 
and statistical valIdIty ~easu~blem somewhat more tractable. this type of study make e pr 

All 
Possbile 
Future 
Environments 

~~~e Iffi 
=t1ffi"-' -e-:"+-

TABLE 2U 

SYST~~ EFFECTIVENESS 

EVALUATION PROCESS 

, Basic System Requirements J 
J; l I Proposed C/C system~ 
~ 

Evaluate System Cost $l~ 
t+ 

-~ 

~ Computer r.Iodel J 
~ l Model Outputs j 
JL 

Cost Effectiveness Measures ear 
o $ system cost/ arrests per y 
0 etc. 

modify, upgrade 
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SYSTEM RESPONSE TO PROJECTED REQUIREMENTS 

The Orlando Police D 

;;~~~:~:eJ~Ol for a:r:~~~\~~::;~;:l;r~p\ ~ystem Model provides an 
-" Ions proposed to meet 

Statistical pro' , 
additional ~ectlons relating to Orlando ' 
1?80, respe~~~:fe call. input activities of ~gfU~JI~~o,d~ta indicate 
S.l111Ulatio y, ovel current levels Th 0 'il In 1976 and 

~r~~r srs~~e~O;a~l~s~lT!~ ~~~~ate I s;sJ~~ e~~:;:'=~~ng~\l~~stem 
Officer/ra~~~t~recapabiliti~s ffi1d ~eogr~;hi~:ff~:a~ternate systems 
resu~ t~ of this p t~:;?r ('t sta trons Were tested wi ti1 ~~lented complaint 
prelImInary and tent~~'? are presented herein and c;~ mfgebl. The basic 
~nd analysis befo _ IV~ a~ best, requirin;' dd' :- ou e considered 
JJnplement these re comrrlIttIng Orlando PoH~ aD 1tI~nal computer runs 

new concepts on an operatiO~:l gpaf:ment resources to 
Analysis of the co ute 1 as_s.. 
that the Connna d/ mp r mOl.cl runs for tl ' , 
for handling s nerv~ontrol SYstem is oper'ltI,lne ('tp~elsent "system indicates 
Iff "I ICC call' do' C> he 1 I'll th " t' -al s-soft" or t S UYlng "normal" ,.. lT1 IS eapabilit' utI 0 

0 s arts to b ' Opel at1n('t co :1 0 
• les 

" 1<Zlation bv 1980 F' eeome unacceptably 10'ld d . n(.~tlons, and 
tIme OVer an a-hour' s 0 OJ: lIexample, indil,"idual fie e I~ fIeld unit 
numb~rs in the 70% r~~lft. d'-!-ta from the simulatfld ~11~ rrpr~centage busy 
S~Udled and confirmed ~e ~n ~eV?ral instances. TI°l! 1l.1Il: pro] ected 
fIeld patrol units by f~8~ t IndIcated a potential 11s ~esuIt shOUld be 
~~?wer projected ,~esource' I~ shOUld b9 noted th~~eth for additional 
I lOnal cars are d reqUlYement quest' . emodel can 
levels of resourc n~e ,Cd in 1980 by making~r Ions such as how many add-
the cs , ,md comp 0 epea ted runs . th 

system operatin . -, ann¥ the resuItin .' WI varyillf! 
for these condit' ~ paranlctcrs h"]1:h the d g p::eJIcted Value'" f Ions. pre etcnIlll1cd m - or 

o anagement goals 
The project time fram dOd 
mod~l system saturati~n I not allow the ex )erim .' 
bUrlled for extended perio~·g·f' t~e case whc~e al~nt~tJOn necessary to 
ca s entering th. s 0 tIme. Hal'" "'> S) stem component 
runs to test What \:~'s~em was doubled f02~~~·lf' ~~l~ normal input ra~e a;~ 
refers to. a recent tel e:mo termed the "Heidi E~ .~_ tS"for 0l!e series of r 
':l profeSSIonal footbalfv~.slon netwod .. deciSion feet. thIS generic narn 
1 ts scheduled time came to <lllow a "hUd to suspend broadcast' e 
public aT o· ,resul ting in ' - 1'011' s progr lng of 
Th gencles Such as pl' ~ a temporarv publ : ~ aJ? to be seen at 
to eo~:: hfas come to meanoa~;esf~E~tr!mcnts. to oAl1:~s~e~;i~nd?f te!ephoning 

, or example th . 1011 whIch ~a ISsatlsfa t" 
area. The model ~ ~ , . e occurrance of . ~ Uses Similar call c l?n. 
th~ extreme wait~~sf?nse to thi~ stress ~o~~l!~~ boom over a popul!:~ratlons 
thIS resul ted in b 0 lme for calls proces .~] on Was prirnaril ceo 

~o~Jr~{~~' anJ~~Fn~~~r~~s;e~~e~ Y:;e~ 0 C!ff:p~::C;~::~ld~f:tc;~ ;c;~~~r ~n 
after removal of thprocesslng returned to tes after onset of sf f up to 
to last 30' e s~ress conditio nonnal approximat 1 re~s 

mInutes. Fleld' n. The stress .. 0 e y 15 mlnutes 
as WOuld be expected. . unIt respOlises i\'ere not :~~ HOnmen t was deSigned 

ected materiall y, 
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The car locator system mentioned earlier was ID0delled with a s~rrple alter­
ation in the :internal program logic to reduce field lIDi t travel times to 
the scenes of complaint origination on a randomized basis. Analysis of 
simulation outputs indicated a slight reduction in 10-6 and 10-8 timings, 
but it was determined that the resoluation of this proc.edure was not 
adequate enough to allow meaningful conclusions to be dra\ffi about this 
mode of system behavior. It is evident that the car locator concept 
need be treated in somewhat more detail for accurate evaluation to be 
possible. A model incorporating capabilities for tracking geographic 
coordinates of field units as the shift progresses and for assessing 
which lIDit is nearest the scene of a complaint location at any required 
time would be helpful, if not mandatory for this applicat~.on. It should 
be noted that this level of detail requires a considerable amount of 
computer time to accomplish its processing. The computer simulation of 
the Los Angeles Police Department for 8 hours of operation using this 
approach requires 12 minutes of computer time; the Orlando Police Department 
Command/Control Simulation uses approximately 30 seconds of computer time 
to simulate 24 hours of normal system operation without Ble inclusion of 
geographic unit tracking capabilities. 

A major structural modification to the Command/Control Center Simulation 
was tested for future implementation consideration. The next report 
section considers this design in some detail, but essentially the system 
replaces formal complaint desk clerks with screening personnel to identify 
valid service calls. The system then pa-ses such calls to one of fOl' 
radio operator/staff officers for transmittal to field units. Simulation 
runs indicated a potential queueing problem at the radio operator stations, 
indicating for example, that the 1980 call input loading caused a queue to 
develop at the screening operator station with an average delay of approx­
imately 30 seconds. , This is probably an unacceptable condition to provide 
efficient public service, especially for emergency calls. Further analysis 
is required to provide an adequate system specification using this concept. 
Having these district operators fill out data forms with call information 
may be the factor causing the problem with the suggested system. 

TABLE 21 

SUMMARY OF i\lODEL RUN RESULTS 

o CURRENT SYSfEM ADEQUATE FOR NEAR TERM GROWTH/ 
SERVICE PROJECTIONS 

o CAR LOCATOR SYSTEM CAPABILITIES APPEAR PRCMISING­
ADDITIONAL STUDY N~CESSARY TO QUPu~IFY BENEFITS 
AND IDENTIFY 

o COMPLAINT OFFICER/RADIO OPERATOR J-vlERGE MAY HAVE 
QUEUEING PROBLEMS - SUGGEST OPERATOR WORKLOAD 
ANALYSIS TO ISOLATE CONGESTION FACTORS 
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COMBINED COMPL'\.INr OFFICER /RADIO OPERATOR 

Analysis an alternate system in which the C~la:mt D~sk and Radio 
Dispatch functions 1<ere combined shows only margmal nnprovement over 
the present system and is not recommended as a cost effectne method ~f :improving operations of_the Com:nand/~o!'tro~. S)'.stem. 

Only 43% of all calls handled by the C~laint Desk result in Police 
action. On an average day 423 calls anS1<ered at the Complamt Desk 
cOuld be handled as an information call by the Desk Sergeant. 

It is observed thet the Complaint Desk station exists primarily for 
information gathering purposes. And once recorded the information must 
again be assirulated by the Radio Operator so that it can be cOlTDllUnicated 
to the Field Units. This SUggests that it may be feasible to combine 
the Complaint Desk and P~dio Operator stations in order to expedite 
and :improve the Communications link in the System. In essence this is 
the configuration used during the e.mergency mode when the Radio Operator 
monitors the C~laint Desk call as it progresses. Accordingly two 
operating configurat; ons both of which combined the functions of the 
Complaint Officer 81ld Radio Operator were developed and evaluated by 
computer simulation. 'IMs proposed operational unit conSisted of four 
complaint-dispatch persmmel each having responsibility of gathering 
the information for unit a'Sign'!lent in one quadrant of the City. This 
also required assi&'TIJlIent of one radio c]'I1nnel to each station. It is 
noted that the personnel maMing these stations must be well trained 
in the proper procedures of infol1!lation gathering and dispatch. 

In the first alternative, one additional Information Desk Officer Was 
used to answer all incoming calls. His function h'as to quickly deter­
mine the tyPe of call and hhich quadrant of the City the reported inCident 
occured so that it could be transferred to the Complaint-Dispatcher for tha~ quadrant for processing. Only those calls which require police 
actlan "ould be fon<arded to the Complamt-DlSpatcher. Information type 
calls "'CuId he Screened and tr81lsferred to tlIe Information Desk Ser-
geant. Clearly tlIe officer screening the calIs must be well qualified 
and expenenced to ellSure mUllmum delay III ass;'min" the proper Complaint-Dispatcher. b b 

The se~ond aItemati"e eValUated Was tlIe same as the first except two 
sCreellIng offIcers "ere used" to prevent any delay in ansliering the in­
commg calls. Both alternatIves were evaluated aaainst incident rate proj ected for 1972, 1976 and 1980. b 

The quadrants of the City here determined by dividing City North and 
South by Central Ave. and East and IVest by I -4. Table 22 summarizes 
tlIe data for the two alternatives against the capabilities of the present system through 1980. 

The response time of the Connnand/Control Center under the present system 
shows no Slgnlf,Cant mcrease III 10-4 process time through 1980. In 
each of the alternatives, the process time increases with the most 
Significant change oCcuring in the Alternative 1. By 1980 the 10-4 
tiroe of tlIe Alternative 1 is 0.8 minutes longer than the projected 
10-4 tIme of the present system. Altemative 2 shows only a Slight 
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. than the present time and is substantlal
h
l y 10~I:riS the decision ase :in process '. to process t e ca er the :incre If just the total tme "gnificant advantage ov sy~tem: ] Alternative 2 offer£ a 51 crlt0)rla, t 1e 

nr.sent system. d b Alternative 
. " 1 sis of the queues develOP:

m 
\he total number of Amore detalled ana Yd " dvantage to this syst . "a officers are 

2 however shows some IS~her because the two" sc~eenl11o is twice that 
calls which must wa~;t:'quadrant dispatcher '~le~~ 'the duration of 
busy or the appropr by 1980. As seen ~ Ta t in all cases. of the present system t tI~"n the present sys em 

the delay IS a . . ement in 10- me . Iso grea er= 4. t' 

xhibit margInal lIDprov h addition 
The two alternative :;;~~:s s;stem by 1980 suc\ t:\~s~ified. The 
over the prOjected Pications consoles COu1dl~~O and a reduction of 
investment m cO~ry workable up throu~h d"ly by intensive trammg presen~ system Isbvb1y be realized more lea 1 10 4 tIme can pro a 1 

- . t Desk Per sonne . of the ComplaIn 

TABLE 22 

CG-1PARISION OF TIME TO 10-4 FOR ALTERNATIVES COMBINING 

Year 

OPERATOR FU~TIONS CQ\1PLUNT OFFICER/RADIO 

WIm PRESENT SYSTIM 

ota1 Time For A Call ~n Alt. 2 Alt. 1 
T T Receive ActIon 1'\\''0 A Queue 0 One 

Present Screening Screening 
System Officer Officer Present Alt. 1 Alt. 2 

--, 

1972 3.13 min. 3.15 min. 2.72 min. 1. 09 min 1.89 min 1.16 m:in. 

1976 3.11 3.81 2.76 1. 06 2.74 1.49 

1980 3.06 3.84 2.82 1 .98 2.76 1. 70 

.. 
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AUTOMATIC PATROL VEIIICLE LOCATOR SYSTEM 

Incorporation of an Automatic Patrol Vehicle Locator in the Command/ 
Contr01 System was evaluated on an effectiveness basis using the model 
to determine the difference in responce travel times idthand without 
the locator system as the incident load was increased. _ 

Continuous force status monitoring is typically one of the most effective 
meth0?s of improvin~ the Command/Cont~ol operation since it provides a 
dynamIc dIsplay of information combining offe~se locations and display­
ment/availability of patrol l..mits. Without the aid of a vehicle locator 
system, the Orlando Police Department dispatC'.hing procedure requires 
that a patrol lmi t operating in an assigned district be dispatched to 
an emergency call if it happens in his district. If he is unavailable 
alten:ate lmits from adjoining districts may be dispatched. The weakness 
?f thIS ~ystem i~ thc;.t there is a relatively high probability that a unit 
In an adJacent. dIstrIct may be closer than the assigned district unit. 
T? ?v?rcome th~s problem the Ra,dio Operator may query all units in the 
vIcInIty and dIspatch accordingly; however this would delay the 10-4 
response and introrluce considerahle more radio traffic. ' 

111er~ are a number of :rehicle locator system designs which may be 
app 11 cab Ie . ~ach ha~ lllherent perfonnance capabilities which depend 
on the operatmg enVIronment and sensor subsystem used in the design. 
Consequently'> a ~ystem analysis is a primay requisite to identify the 
most cost c:tfe::tIve system for a specific police application. For the 
l?urposes of. tIns study, however, pnly the accuracy requirement is 
~portant . SInce a munher of systems are available. Studies presented 
In the SCIence antI Technolo&ry Task Force Reportl showed that almost 
all valu~ of a l?cator system was obtained with a specified accuracy 
of 0.2 mIle. TIns work also presented the relationships between AVL 
~y~te~ accura::y and tl.le average extra patrol unit distance traveled. 
TIns InformatlOn was Incorporated in the si-nulation model to represent 
the effect of an AVI system with 0.2 mile accuracy on the operations of 
the Orlando Police Department Command/Control System. 

11;.e quantiti:re evalua~ion was based on a comparision of average travel 
tIme dela~' iVI th and 1\,1 thout AVL system at vf~T)'ing incident loadings 
repr~sentIng 1971: 1976 and 1980. The trav.:;~l time in each case was 
obta}ned as the d:fferer;ce between the 10-6 and 10-4 times generated 
by tne computer slmulatlOn model. TIlO resulting data is presented in 
Table 23 . 

Sin~e the number of simulations were limited by the computer f-unding 
avc;.llahle: the data has heen presented as a distribution of values. 
TIns. pel1TIl t::; a better evaluation of the results based on a statistical 
conf~dence l~Y?I. l1~e mear: system travel time is bracketed by the 90% 
confIdence l1mlts. c.ompanng the travel time for the Basic and AVL 
augmente~ sy.st~ms generates values at ma.'Ximum and minimlun predicted 
travel tIme w1uch may be sm"ec1 as a result of inco~orating the AVL 
sfstem .. The data prescr;ted represents output from three computer 
S1TI1U~atlml runs each USIng a different incident demand rate as noted 
earlIer. 

1 Institute for Defense Analysis, Task Force Report: Science and 
~echnology (Washington, D.C.: President's Commission on Law 
Enforcement and Administration of Justice, 1967). 

102 

Considering the summary data in Table 23 , it is safe to conclude that 
at least 0 . 26 minutes travel time can be saved by use of an AVL system 
with the present districe assignment operations. .As the City expands 
it can also be expected that this predicted improvement in travel time 
will improve :'1larkedly. The reduction in travel time which the AVL might 
thus afford translates to a percentage improvement of between 5.5% and 
8.0%. 

,-,' 

It is noted that this analysis includes all response incidents. The 
largest imprdvement would probably occur in the lower pTiorty incidents 
since emergency incidents are typically anS\'Tered by at least the nearest 
available patrol unit which arrives first regardless of its apparent 
position to the dispatcher. However, this typically results in extra 
units converging on the site which would be more effective remaining 
on their own beats or being strategically deployed along likely escape 
routes, especially in event a chase is anticipated. TIle AVL also 
affords additional safety for the field officers since the Communications 
Center has information at all times on the patrol unit location. Addi­
tionally the AVL system can be equipped with an "Officer Needs Assistance" 
signal device which the officer can use to unobtrusively sunnnon help in 
an emergency. 

TABLE 23 

COMPARISON OF PREDICTED TRAVEL TIMES WITII AND 

WITIiOlIT AUroMATIC VEHICLE LOCATOR SYSTEM 

Base AVL Travel Improve-
Travel Travel Time ment 
Time Time Saved % 

Min. Min. ~1in. 

Min. 
(5%) 3.52 3.24 .28 8.0 

'Mean 4.12 3.85 .27 6.6 

Max. 
(95%') 4.72 4.46 .26 5.5 

--'---
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COMPLAIJ\1' DESK OFFICER TRAINING MODEL 
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o Operating Model 
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o Performffilce Evaluation Criteria 

o Weighting of Criteria 
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A Complaint Officer Tr!lining Gmne was developed to provide a means of 
training new recILllts and also to maintain and upgrade the decision 
making capabilities of on-board Connnand/Control personnel. Although 
a simulation game cannot duplicate the real world conditions, care 
was taken to include the important functions and stress conditions. 
A Tactical Scenario was prepared to provide a composite description 
of the operational characteristics for the game so that it could be 
evaluated against the real 11[orld operations. 

The Game Model integrates the real world operating situation of the 
Complaint Desk position 1\'ith a series of controlled tactical situations 
which are designed to evaluate the examinee IS ability to handle dif­
ficult situations [ilid his reaction to stY'ess. It begins with a simu:­
lated complainant calling the examinee to provide him 1'lith a tactical 
situation and ends with the evaluation of his performance in the form 
of a quantitative performance rating. -

In developing the model it initially involved establishing a quali­
fication profile for the Complaint Desk cEmdidate, setting up a set 
of weighteci criteria to <.~\'aluate his performance, aad performance 
standards to provide a level of excellence. A Qualification Prof1 . e 
was established to reflect the preferred capabilities of potential. 
personnel for the position. '111i5 included motor abi li ties, psycho­
logical makeup, and fonnal classroom training in order to adequately 
gauge the candidate against the pcrfonnance of quali fied Complaint 
Desk persormcd. On the hasis of these three suh-profiles, the quali­
fication and perf0111mnce level ;yf the individual were related ::::ince 
only on the basis of knmdedgc of thc' sy!:-~t(,!ll input and output can 
performance be ccn:TC'ct 1 y 0\'<11 ua ted. 

A set of Perf o l111a ncc' Lvaluation Criterid. or perfolmance measures, 
which define the i,laj or fl.mcti on~ of the Comp} aint Officer, are requisite 
to application of th0 Training Genne so that the performance of the 
examinee CC1!'! be measured and evaluated. '111c ma i or evaluation cri terj a 
selerted to descrihe tho COll~)laint Dosk ftlllctioil were Information Accur­
acy , Fonll Completion or Hni t J\:plovJ1lent TIme, Decision Capability, 
and Tactfulness. '1110 four perf011!I<lIlCe cd tcria were then weighted in 
accordance ',,:ith their re1atin: import3nce. TI10 SlIDl of the weighted 
criteria ratings <1et011111no the exruninee 1 s overall perfonnance. Three 
methods of 1lieighting o1'Jective~ were examined prior to dete~ni1:g . 
the appropriate ,\'eight c.1istl':1hution. 'l11e resulting Keight dlstnbutl0n 
was: 35CS - Infornntion\ccnracy, :;n~, - FonTI Completion Time, 20% -
Decision Capah 1l ity, 15:\ .- Tact fulncss . 

Performanc~ Standards were developed using a committee of experienced 
Complaint Desk p(,1'sonne1 who represent an established degree of job 
proficiency. TIlE.'> perfol1nance standar~" effec~ively rela~e th~ evalu-­
ation criteria to the task performance in a gIven g~mle sltuatlOn. 
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TACTICAL SCDNARIO 

The Tactical Scenario of the Complaint Office Trai~lin~ Game. provides a 
composite description of its operational charact~rlstics WhICh can be 
used to evaluate it against the real system requlTements. ______ _ 

A scenario is a single document which describes the ~nviyonment and . 
operational characteristics of a system. Th~ scennno on t~e ~ollm'Jlng 
page presents an over-all view of the operatlOnal charac~erlst~cs o~ 
the Complaint Desk Training Grone. It describes the tactJ.~al.sltLlatlon 
which the model will SiJ1llllatc in terms of a General Descn.ptlOn, 
Operating Training Moelel, Model Flow, Complaint nesk Operational Flow, 
Types of Incidents and. CaUers being simulated, and Situation Scenario. 

'Tho obj cctivo of the model is to effectively train and test new 
personnel in Corrnnaml/Control Complaint Desk functions ami to upgrade 
the decision capabilities of existing personnel. TIle Complaint Officer 
receives clllls which trigger the COImnandjControl Sy~,tem response. Once 
a call is received his basic function includes a series of decisions: 
evaluation of the validity of the complaint, classification of the 
complaint to determine if a response is in order and determination of 
the appropriate response action. 

The basic training technique of "simulation training" \.,ras selected to 
implerpent the model due to its learning retention anel transfer capal' U­
ities. According to Dr. ,John D. Folley, Jr., a noted behavioral ">C< 0n­
tist, "FOT learning to take place, a stimulus must be presented, the sub­
ject (examinee) must respond, and feed back must be provided. The train­
i ng sys tern must, there fore, perfonfl five C1 i tical training functions: 

1 Stiluulus generation - the stimulus to be presented has to 
be provided. 

2 Stimulus presentati.on - to the trainee. 
S Response aClx'ptam:e - the trainee needs something to responJ 

to, with, ur on. 
4 Response appraisal - measurement and comparison with a standard. 
S Feedback presentation - to the traince"2. 

In the Operational \'')(le1 the "stimUlUS generation" is provided by the 
situation scenario. The "stjmulus presentation" is represented by the 
phone call from the jn~tructor to the examinee. The "response acceptance" 
function is included, as defined by the examinee's need to extract infor­
mation from the cnller, record the information, and respond by making 
the appropriate tactical decisions. Through the comparison of the examinee 
responses to performance standards the "response appraisal" is executed. 
Lastly, the "feedback presentation" criteria is provided by the postgame 
analysis in which the exuminee is appraised of his performance by the 
instructor. 

I B. R. Berstein and B. K. GongaJez, "Learning, Retention and Trans-
fer," Technical Roport NAVTRADEVCEN 68-C-021S-1, Vol. 1 (Orlando, FL: 
Naval Training Device Center, February, 1968), pp. 3-22. 

2 John D. Folley, Jr., Ph.D., "Analyz.ing the Training Problem," 
Nrnr. 25th Annive1'sarv Commemorative' Technical Journal, (Orlando, FL: 
Naval 1'rainfj\EDevjc~6·-·eerlf0i:r;-i,p~--20--21-.-· 
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GENERAL DESCRIPTION 

The Complaint Desk Officer Training Game provides a device for 
elfethv.I), training and testing of new personnel in Col!ll1a~d/Control 
ope~ations "nd a device for upgrading the decision capabihty of 
existing personnel. The Game was developed to support and enhance 
dIe mission of tt'e COl!ll1and/r.ontrol function; which is to perfonn 
planning, situation intelligence, farce status monitoring, decision 
makin~;. and execution by initiation of a response to an incident in 
minimum time. A'{ .TC spccific objective of the Grone is to train new 
personnel and urgrade existing personnel in the daily functions of the 
Canplaint Desk Officer who is the nucleus of the Ctmnaod/Control opera­
tions .. 

Calls received b)' the Complaint Desk Officer are the stiJnuli which 
trigger the man), responses of the Canmand/Control 'ystcm. Once a call 
is received by the Complaint Desk Offier, his basic tasks are: 

o To evaluate the validity of the complaint: 
o To classify the complaint as to , ... hether it's LI service or 

personal call, or an incident; , 
o To make a decision on the appropriate response for police 

nction. 

TIle tactical situations encountered by Complaint Desk personnel wi1l 
be siJlUllated with a high degree of fidelity in dle Garne. Fidelity, 
which is the likeness of dIe real-life task, is the ke)' to the 
effectivity of the Game. 

OPERATI)K; TRAINlt.U ~rJDf;[ 

111C training model is a system of intcrrcl\ttcd activltic~ which combine 
to result in a pcrfonn.lJlCe rating for thE' Game cx3J11inec. The operation 
of dle Game b st.lrted by a phone call to the examinee by the instructor 
(,imulated complainant). The examinee USes his on-the-job and classroom 
tr.lining to handle t'le situation imposed by the incident reported in the 
call: TIle ('X<lminec o~j~tivc is to extract information as accurately as 
posslbl~, to llUke deCISIOns as co:rrcctly as poSSible, to be as tactful 
as pos51ble, and to complete these tasks in the shortest possible tmc. 

The general information which tlle exouninee must obtain frot:1 tllC call1'r 
and also ",ill be tested on, includes: ' 

o Nature of tilt' call, i.e~J to report an accident. a robbery, or 
to request infonnation; 

o Determi~tion of whether !he iJ)l.;hlcnt reqUires emergency assis~ 
tance, 1.C., ambu1aHc~, fITe, anJ/or rescue units; 

o Location of the inddent i 
o Narnc~ location, and phone nu:nbcr of ,the calleT; 
o !_,,-mes of invol veJ persons if known. 

TYPES OF L"K:IDENfS SUULAITD 

To maintain a high degree of realism in the training model, typical 
inddents will be siJrulated. These tactical situations will be tile 
product of the experienc"" .,f current Con:plaint Desk personnel ond 
situations b3.icd on case histories. In either case, situations will 
be devised and documented "hich will cover all cOlI,non offemes within 
the Type I, Type II, and Type III categories and dIe most COlll'lon 
emergency situations. Examples b)' Type which 1<ill be used are: 

Type I ~lurder 
OFFENSES Rape 

Robbery 
Aggruvated AssUl t 
Burglety 
Larceny 
Auto Theft 

Type II Arson 
OFFENSES Stolen Property 

Vandalism /' 

'!ype II! 
OFFENSe: 

Narcotics 
Drunk 
Disorderly Conduct 
Prowlers 

Traffic 
Animal Bites and Control 
f:rm .. 'lling 
lnformation 

" , 

Examples of emergency and/or serious situations "Meh will be <irul"tcd 
include: 0-

Traffic ac;:idents with injuries 
RescUl' 
Fire 
Robbety in porgress 
Riot 
Natural Hisasters 

~-:.. 

IXMPLAINl' DESK 

OPERATIONAL FLOW OIARl' 

The flow chart below depico that portion of the Complaint Desk 
operation which the Game is simulating to evaluate the CJOllIIinee 
effectiveness. The diamond shaped blocks represent important 
decision points for the examinee. 

OPERATIONAL ~ODEI, OF nlE 

TRAINING GAME 

SITIJATION SCEl\ARIO 

o Ev;lluates tactical 
situation 

o Extracts necessary 
information 

o ~I:!kes appropriate 
decisions 

o 1m tiates tac tical 
orders 

Perfonnance 
Criteria 

WEIGHrED G ING SCALE 

o Infonllation 
Accuracy 35\ 

o Ctmpletion 
Time 30% 

o Decision 
Capability 20\ 

o Tactfulness 15\ 

EWlPLE OF A TYPICAL GAJ.m SIniATION SCENARIO 

EnvIrol1nent: 

Type; 

This situation takes place on a Friday evening beginnlng at 2244 
hours during which the entire Orlando area is experiencing a 
thunderstonn with heavy rain and lightning. 

Robbety (in progress) 

Location: 
7-11 Convenience Store at 'Tinceton and Dade. District 22. 

Reported b)': 
John Sir.ith. manager of the store • 

Description of caller: 
Mr. Smith speaks in a fast excited manner • 

Incident dcscription: 
One white man and one blar.k man, both armed with revolvers, Jleld 
''t. Smith at gun point while raooving cpprox!mately $200, in 
currency only, from the cash register. The black man was about 
6 rcct tall wearing black trousers and aUght bllle shirt. The 
white mall was short, about 5 reet 6 inches, with shoulder length 
brown hair, wearing dirty and ragged blue jeans and a gray 1'­
shirt. After leavi.ng the store, tllC suspects entered a late 
model yellow sports car and headed west on Princeton. The only 
infonnation about the car was that ~tr. Smith could see it had a 
Florida tag beginning with a 7. 

Handling procedure for examinee: 
Caller states that he has been robbed by two armed men. 
o Asks caller for location. 
o Askes caller if thcre were any injuries. 
a Turns on the emergency light to notify the Radio-Oparator 

to pick up the receiver and listen to the caller. 
a Examinee repeats (to caller for his verification and also for 

the benefit of the Radio·Operator) location, incident type, 
and district number. 

a Time stamp the 602-03. 
o Gets verification from the Radio'Operator that she has received 

the infonnation. 
a Advises caller that the dispatcher is listening am to slowly 

give a description of the subjects and any other information 
requested. 

o Upon completion of verification fro, the Radio-Operator, request 
identification of caller and his phone number. 

a Complete the necessary entries on the 602-03. 
o Send 602-03 to Radio-Operator. 

TIPES & DESC!UPTlON Ol' CALLERS (CO>lPLAlNANrS) 

There are many different types of complaina.'\ts, but for ease of 
description they will be categorized into four basic ones: 

Type 
Hostile 

Nentally 
III 

Drugged 
or 

Intoxi­
cated 

Average 

Dc!;cription 
These callers direct verbal abuse • t tIle Complaint 
Desk Officer as he attcmts to extract the necessaty 
information on the incident. Typically, the hostile 
caller has no respec t for police, consequently he 
feels offended at the slightest request for informa­
tion by the officer. 

The mentally ill caller is usually the one who makes 
bogus calls to the police department. These calls 
range from the individual feeling persecuted for SOlne 

UnJWOWll reason to being afraid for their lives from 
their neighbors. 

This type caller constitutes" substantial percentage 
of the late evening and early morning callers. They 
are charactorized by dleir inability to speak coher­
entl)' and audibly in a sensible Ill:..,ner. Theyare 
vety difficult to cOl!Jll1lnicate with in an emergency 
situation. 

Fortunately, most callers speak clearly and intelli­
gently while volunteering the necessaty infonnation. 

h~n though the four basic types have been defined separately, there 
are still a large number of callers that possess characteri~tics of 
mor~ than one type. 
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OPERATING MODEL 

The Operating Model integrates the real \vorld operating situation of 
the Complaint Desk position with a series controlled tactial scenarios 
which are designed to prove the examinee reaction to stress. 

The training model can best be described as a system where the Complaint 
Desk Officer (examinee) is a transform function who acts on a given input 
within a selected environment to produce a desired output. This concept 
is illustrated in Figure 18 . The block diagram views the training model 
as a system and shows the sequence of interrelated activities combined 
to result in a performance effectiveness rating for the examinee. In 
this model a phone call to the examinee is the input which triggers ti1e 
system into operational response. The phone call is made by the game 
instrtlctor and/or his assistant(s) who are simulating a complainant in 
a typical situation. The complainant's phone call will be governed by 
the help of experienced Complaint Desk persomlel. The typical situation 
scenario contains the following information: detailed scenario has 
been included in Appendix D for reference. 

o Type of incident for which the phone call is being made, i.e. 
robbery, auto accident, etc.; 

o Description of the caller and his characteristics, such as 
white female, intoxicated, voice is soft, raspy, speech is 
incoherent, with hostile attitude; 

o Description of the incident, in detail, which the caller has 
available to furnish the Compla.int Officer if he is asked to 
do so; 

o The procedural steps involved in the solution of that situational 
incident which should be followed by the examinee; 

o Instructions to the examiner for administering the situation; 
o Copy of the correctly completed formes) which the situation 

would require in the real-life environment. These would be 
used to grade the examinee formes); 

o Evaluation procedures and evaluation sheets for grading the 
examinee performance on that situation. 

The examiner, or instructor, would be selected by the O.P.D. Training 
Officer from the Command/Control persolli1el based on his expertise and 
competence. The instructor is responsible for maintaining a confidential 
examinee file and directing the execution of tile game siruation accord­
ing to the ins tructions in the si tua tion scenario. During tile game he 
would be positioned at a point behind a two-way mirror in the game con­
trol room. The examinee file consists of the examinee qualification 
profile, a list of the previous training situations which he has taken 
along with the respective evaluation sheets. A chart showing the scores 
from previous game sessions would also be maintained to indicate the 
relative increase or decrease in game performance. 

The instructor may be assisted by up to three personnel at anyone 
examination session depending upon the complexity of the situations to 
be administered. These assistants need not be persolli1el experienced in 
Command/Control but would be selected on their ability to imitate, 
according to ,'rritten instructions, various types of callers (complainants). 
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, , b' 'th th eating of the examinee Execution of a game sess~on wlll egln w~ e s ,', t 
in the Examination Room adjacent, to the Control Room. The, J.nstruc or, 
would then provide him with a brief ori~nta tion on the equJ.pmenth~ wJ.ll 
be using and the criteria on which he wJ.Il be graded, suc~ as spete , 

o , . bOl't d tactfulness TIle J.nstruc or accuracy, decJ.5J.on maklng ~ J. J. y'. an .' 'II be rovided 
will not reveal any otiler J.nformatlon. The examlnee Wl p 
wi th text describing the operational envir?nment. The. model Force 
Status Board will reflect the field situatlon of the tJ.l1le,of ~e 1 
incident se uence. After the examinee has observed the s~tuatlona 
information q the game will connnence with a call from the lnsturctor. 
The exercis~ will cease when the examinee ha~ ~?mple~e~:l~,,{~~~ ~~d 
actions on the sequence of calls. oUP?n c~mp e lon ~'l thei; evaluation 
situations, the examinee will remalnlln.t e·~Ie~h~ ~e conducted by 
has been completed. A post game ana YSlS \~l 'f h' 
the instructor during whicJ: the examinee wllldbe ahJ?ral~~~c~enc~~s. 
mistakes and their correctlons, and reenforce on lS e 

EFFECTIVENESS STANDARDS PERFORMANCE POST-
o Information ~ EVALUATION ~ =YSIS 

...------01 0 Accuracy RATING 
o Completion Tim~ . ' 
o Decision Capablllty 

INPUT 
o Scenario 

of a 
tactical 
situation 

o Tactfulness 

TRANSFORM FUNCTION 
(Complaint Officer 

J..---{>'--t Examinee) 
o Psychological 

Profile 
o Training 
o Experience 

TRIGGER Complaint 
~--------~··~~Call 

(by Instructor) 

OUTPUT DECISION 
o Disposition 

of call 
o Response 

, Of The Operation Training Mode As A 
Figure 18 ~~:t!~o~~oe~a~:mInterrelated Activities Of The Participants 
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QUALIFICATION PROFILE FOR TIiB CO~WLAINT OFFICER 

It ~s important _~! the Training Game be designed to recognize and 
deflne m~tor a~il~t~es, psychological makeup ru~d formal training of 
the Candl~a!e'lll orde~ to adequately gauge lLUn against the uerformance 
of a qualifIed ComplaInt Desk Officer. 

The Training Game addresses not only the efficiencies of tile Complaint 
Desk Personnel but ~lso the tecllniques of training to improve deficiencies. 
In ord~rto accomp~~sh theseobj~ctives a qualification profile for the 
Complalllt De~k OffIce was establlsI1ed~ The profile consists of three 
sep~rate ~reas - phrs~cal~ formal training and psychological. On this 
baSIS ~oth the quallflcatlOn and perfonnance of the candidates can be 
dete:mlned and related. For example, only on the basis of knowledge of 
the Input as well as output of the system can tile performance be eval­
uated corr:ctly. It is also important in determining the training 
pro¥r~ wIllert 1vould be most effective in preparing a candidate for tlle 
POSItIon. 

T1:e basic m?tor abilities requisite for the Complaint Desk Officer include 
SIght, 1learlng an~ ~~ting abil~ty, all perfOl1TIed in a sedentary capacity. 
H~ should have SU.t.flclent eye SIght to read relatively small print (i.e., 
pIca type) under nonnal office lighting. His hearing must be nOl1TIal since 
no hearing aid is permitted. He also must be capable of writing legibly 
and needs only one al1TI since telephone headsets can be used. He must 
be capable of getting up and moving across the room rapidly althouah 
mos! ?f the w?rk is in a sitting position. The long hours in a sitting 
POSItIon reqUIre both a physical and mental adaptation. 

Through.d~scussi?ns wi!h Command/Control administrative personnel and 
the Tralnl1lg OffIcer, It was determined that officers graduated from 
the academf will have had sufficient course work in. preparation for 
the ComplaInt D~sk function! but civilian candidates should be required 
to attend certaIn courses from tlle academy. These courses are outlined 
~n Figure and described in Appendix D in more detail cover approx­
lIDately 40 hours of classroom instruction. 

Psychologically the profile of tile Complaint Officer was determined in 
terms of how he would function in a general situation which included 
tlle ~nvironmental stimuli of the Complaint Desk position. Psychological 
profll~ tests w~re giv~n to five proficient Complaint Desk personnel to 
establlsl1 a baSIC profIle of the successful Complaint Desk Officer. 
Results of these tests are listed in Appendix D for reference. This 
individual should exhibit the characteristics of extroversion be a 
r~alist.i~ sizing u~ the situation and rely heavily on logic in making 
hIS deCISIons. A fmal asset would be the ability to accept the events 
as they unfold rather than trying to control the situation. This last 
Characteristic differs from the typical unifol1TIed officer Wl10 prefers 
to exert control over the events in a given situation. 

In more personality oriented terms these characteristics in combination 
imply that the person is an adaptable realist, who good-naturedly 
accepts and uses the facts around him, whatever they eTe. He notices 
and remembers more than others. He knows ,.mat goes on, who wants what, 
who does not, and generally why, and does not fight those facts. He 
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posses a kind of effortless economy in the way he handles a situation. 

The Extraverted Sensing person is also a perceptive type. ~e se~rche~ 
for the satisfying solution instead of defyL~g others and l1TIJ?oslllg his 
own ideas, and people generally like him w~ll enoug~ to conSIder any 
compromise that he presents feasible. H~ IS o~en-mlnded and generally 
tolerant, patient, and easygoing. He enJoys lIfe and he does not allow 
himself to get emotionally "hung-up" on day-t6-day.problems: ~erefore, 
l1e is capable of easing a tense situation and pullIng conflIctIng factors 
together. 

Due to this person's sensing ability he has a capacity for handling 
exact fact even when separate and u~related, and the ability to absorb, 
remember ~d apply great numbers of t~e~. Also, in a sensing type 
you find a continuous awareness, a ab:lIty to.se~ the need of the. 
moment and turn easily to meet it. Slllce he IS III essence a.reallst, 
he retains more from first-hand experience than from books, IS more 
effective on the job than on l'iTitten tests. 

Havina a thinking characteristic. implies the person has a better gr~sp 
of underlying principles, and finds it easier to master the theoretIcal 
side of tllings. 

There are a number of ways in which an ind~vidl!al's pSfchological profile 
can be determined. There are written examllla~Io~ aval~able, one of . 
'which is the Meyers-Briags Type Indicatorl wInch IS deSIgned to dete~ne 
an individua~s preferred mode of functioning in terms of types as defIned 
by Carl Jung . 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

TABLE 24 

POLICE ACAD~ff COURSE REQUI~lliNTS 

FOR CO~WLAINT DESK PERSONNEL 

INTRODUCTION TO LAW ENFORCfl.tlli:NT 
ETI{ICS AND PROFESSIONALIZATION 
HOW TO FIND TIlE LAW 
PUBLIC RELATIONS 
I-IUMAN RELATIONS 
POLI CE AND MINORITX GROUPS 
SOCIAL AGENCY SERVICES 
OOMESTIC CQ\1PLAINTS 
PROWLER A\fl) DISTURBANCE CALLS 
CONSTITUTIONAL LAW 
CRIMINAL LAW 

1 Isabel Briggs Meyers, Intu;oduction to Type (Swarthmore, Penn.: 
I B. Meyers, 1970). 

2 'Frieda Fordham, An Introduction to Jung's Psychology (London, 
Baltimore: Penguin Books, 1953). 
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PERFORMfu~CE EVALUATION CRITERIA 

A set.of performa~c~ measures which will define the Complaint Officer 
functlon are ~equlslte to applicatio~ of the training simulator so 
that the performance of the trainee can be measured and evaluated. 

Performance measures are requisite for successful management of any 
system. They provide the means to measure system output so that it 
can be compared to set objectives and corrective action taken to ensure 
meeti~g the~e ~bject~ve~. In the case of the Complaint Officer 
functl~n thIS.l.S a dIffIcult task since it requires measurement of 
co~atlve aC~l~n. These actions are typically associated with decision 
makIng capabIlIty and consequently cannot be measured directly. Indirect 
mea~u:es ':I-re reqUired which will indicate the relative performance. In 
addItIon It must be recognized that each evaluation criteria selected 
must also be assigned a relative value which it contributes to the 
overall performance. 

Accordingly, the general approach was to initially observe the operation 
and. detect factors which might be measurable and provide a good indi­
c':l-tlon of actual p~rform~ce. This in~ormation was augmented by i~ter­
VIew o~ the ComplaInt OffIcers and theIr supervisor; personnel to 
deternll~e.w~at factors they considered were important to discharge the 
responsIbIlIty of the Complaint Officer function. The resulting 
factors were analyzed and 4 selected; these are listed in order of 
their relative importance in Table 25 . 

The objectives of. the crite:ia are uvofold. Initially they were designed 
to rate the relat~v~ effectIveness of Complaint Officer personnel per­
formance. In addltlon, measurement based on these criteria was designed 
to promote training in individual or combined evaluation criteria. In 
this :ontext the trainee is provided the opportunity of practicing the 
exerCIse sets which examine the area in which he feels deficient. 

Info:mation Accuracy is an important category. if the information 
obtalned from a complaint call is inaccurate or incomplete, the dis­
patched ~rders coul~ result in creating a serious or emergency situation. 
Inf0:-matl~n extractIon can become a complex process because of the 
p~yslologJ.cal s~ate of the complainant during his telephone conversation 
WIth. the. ComplaInt Desk clerk; example states are intoxication, hysteria, 
ett..:nIc dlal~c:ts, and speech impediments. The degree of difficulty is 
freguently Increased by verbal abuse exhibited by the complainant. The 
varlOUS elements of information which must be extracted include incident 
discription, name of complainant, and address of incident. A more detail­
ed description of tile necessary information will be discussed later. 

~orm Completion Time is an important measurement of effectiveness. This 
IS especially t:ue sin:e.o~e of the primary objectives of the Command/ 
Contr~l ~ys~em IS to mlnlffilze response time for a complaint call. There­
f~re.lt IS ~portant for the trainee to develop a sense of timeliness in 
hIS lnformatlon gathering. 

The Decision Capability will evaluate the trainee's ability to determine 
the type of call he is handling, which affects the amount of information 

f 
" tL 

r 
L 

I 
L 
:. 

,.-. 
i 

L 

l 
[ 

[ 

l 

.. 
J 

J 
] 

] 

] 

] 

] 

] 

1 
:1 

:1 
:1 

• L 
( , 

1 
• p ';'1 
il 
~J 
4 ~! 

112 

to be gathered, and his ability to apply tile proper procedure for 
selecting the field unites) for response. There are four types of calls 
which the trainee must be capable of recognizing to ensure selection of 
the correct procedure for handling.that.partic~lar.~ype c':l-ll. Th~se are 
keyed to the Operational Modes defIned In earlIer chScussIon-RoutIne, 
Incident, Emergency and Internal. Upon identifi~a~ion of the type of 
call, tile Complaint Officer must th~nmak~ a deCISIon on the procedure 
to be followed and the necessary unIt aSSIgnment. 

Although Tact is listed last~ it is also.very important. This is a 
subjectively evaluated criteria to meagure the ability to successfully 
handle difficult situations presneted by the complainant . 

Each of tile four performance measures must also b~ weighted accord~ng 
to their relative importance in the overall functIon to the Co~plalnt 
Desk Officer in Qrder to derive an overall porformance evaluatIon. 

TABLE 25 

LIST OF PERFOR\ffiNCE EVALUATION CRITERIA 

FOR CQ\WLAINT OFFICER POSITION 

Criteria 

Form Completion 
Time 

Information 
Accuracy 

Decision 

Tact 

Description 

Quantitative measure of the total elapsed. time 
beuveen the time of the first telephone rIng and 
the form (602-03, 09) is completed or ~it dis-

'patch is initiated; which ever comes fIrst. 

:Measure based on the number of discrepancies 
beUveen the information given by the complaintant 
and the infonnation given by the complainant 
and the information listed by the examinee. 

This is a measurement of the examinee ability to 
determine which type of call he is handling in ~rder 
to extract the necessary information and also hIS 
abili ty to decide on the proper field unit assign-
ment. 

Measurement of the examinee ability to tactfully 
handle difficult situations presented by the 
complainant. It will be scored by e:::perience 
personnel listening to the conversatlon c:nd 
evaluating subjectively tile method by i~lllch the 
trainee elicts information from a hostIle or 
confused complainant . 
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WEIGHTING OF PERFORMk\TCE CRITERIA 

Weighting of the perfonnance criteria provides the means by which the 
relative importance of the individual performance criteria can be cAvressed. 

The performance of a Complaint Officer has been defined as a function of a 
number of criteria the sum of whose individual ratings determine the over­
all perf~rmance rating. This performance value function must also recogn­
ize that each individual criteria typically contributes a different ~~ount 
to the total performance. Mathematically this could be expressed, 

V performance 

n 
= [ 

1 f(X.) X. 
1 1 

where V = the total performance rating 
X = the individual performance criteria 

f(Xi ) = the weighting or relative value contributed 
by each criteria, so that 

n 
L: f(X.) = 1.0 

I I 
n = the number of criteria 

The validity of this approach hinges on identifying all criteria contri­
buting signficantly to the performance and defining them in such a way 
that they are independent. In addition some method of assigning the 
relative importance or weight to each must be devised. 

Three methods of "weighting objectives" were examined prior to dete:nnin­
ing the appropriate Wright distrihution. The first technique is described 
by C. Wast Churchman. His procedure fundamentally consists of a system­
atic check on relative jud!,,1Jl1ents by a process of successive comparisons 
(the total procedure has been included in Appendix D for reference) . 
Operationally this method involves the programmed questionin.g- of an 
individual's personal weighting of the criteria involved. He is sub­
jected to TIyO tests, or sets of questioning. Initally the individual 
assigns tentative weighting quantities beul/een 0.00 and 1.00 to the 
criteria. He is then presented with questions about his preferences 
involving combinations and/or exclusions of criteria. For example would 
he weight cri ter ia A or the Combinati on of B, C, and D, higher. A simular 
comparison is then conducted using B versus C and D, etc. until all 
pertinent combinatioQq have been considered. The method includes the 
means for revising the individuals first biased weightjng assignments. 
The results using the Churchman method with the Complaint Officer judg­
ments are listed in Table 26. 

11:e second ~et~od.applied.to t~e data.wa~ a techn~que devised.by M. Eugene 
NIghtengale (It 1S descT1.bed 1n detaIl In AppendIx D ). ThIS technique 

1 C. West Churclmlan, Russell L. Ackoff and E. Leonard Arnoff, Intro-
duction to Operations Research (London: Jolm Wiley & Sons, Inc., 1957) 

2 M.E. Nightengale, "An Approach to Decisions Under Uncertainty" 
Industrial Engineer}ng Research ,Bulletin 1 (Tempo, Ari zona ~ Ari ~onR 
State University, April, 1965) pp. 19-26. 
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was developed by Nightengale to aid in making decisions under uncertainty. 
His purpose was to remove some of the uncertainty from the decision process 
by utilizing the opinions of experts. The method begins by asking each 
"expert" to subjectively rank each criteria in order of decreasing impor­
tance. According to Nightengale, the responses are assumed to form a 
normal distribution. The percentage of times criteria, ~i,is ranked 
more likely to occur than criteria, x.,is transformed, with the use of 

] 
the normal probability distribution, into standard measurements ?f s~p­
aration. This is then used to generate a relative importance weIghtIng 
for each criteria. The results of applying Nightengale's method are also 
listed in Table 26. 

The third methods explored were the arithmetic averaging of the relative 
weights assigned by experts. Table 27 shows that all three methods 
assign very similar weight distributions. Al though all ~ethods J?roduce 
comparable results Nightengale's was selected on the baSIS that It was 
the most appropriate for this particular case .. The.sampled ~xperts.were 
shown the results and each expressed satisfactIon Wlti1 the fInal weIght­
ings. In general they felt that the values concincided with ~hei: own 
a priori opinion concerning the relative importance of the crlterla. 

TABLE 26 

PERFORMANCE CRITERIA WEIGHTING VALUES, 

BY METHOD OF DEVIATION 

Resul ting iVeight Churchman Nightengale 
Distribution Method Method 

Information Accuracy .29 .35 
Form Completion Time .26 .30 
Decision Capabi1itr .23 .20 
Tact .23 .15 
Total 1.01 1.00 

TABLE 27 

ASSIGI\1ED WEIGl·ITS FOR CRITERIA BY 

CO~WLAINT DESK OFFICER 

Assigned Expert Expert Expert 
Weight 1 ... 3 t.. 

Information Accuracy .30 .35 .30 
Fonn Completion Time .20 .30 .25 
Decision Capability .30 .20 .20 
Tact .20 .15 .20 
Total 1.00 1.00 1.00 

Averaged 
Samples 

.32 

.25 

.22 

.22 
1.01 

Average 
Samples" 

.317 

.250 

.217 

.217 
1.001 

" 
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ESTABLISHING PERr:Oml~\fCE STAl-IDARDS 

Performance Standards were developed using a connni tte~ of experienced 
Complaint Officer persOlUlel who represented an establ1.~hed d~gre~. of 
proficiency in order to effectively re~ate the e~aluat:l.On cn terla to 
the task performance in a given situatlOn scenarlO. 

Perfonnance standards are an important part of any job description and 
subsequent testing procedure. In addition the standards m~lst. be 
specifically defined so that the~ ~an be mea~ured and stat~st:cally 
reproduced under controlled condItIons. It IS n~t.enough, fo ... example, 
to state that a Complaint Officer must be an e~f~cIent data gath~r~r. 
How fast must he extract infonnation to be efflclent? 1\11at specIfIC 
information is needed? Performance standards must be stated in explicit 
quantitative terms to effectively evaluate the level of performance of 
an examinee. 

The maximum possible points that can be achieved on any given situation 
is 100. The weighting scale previously establis~ed was used to fact~r 
the points achieved to arrive at the possible pOInts of each evaluatIon 
criteria. Table 28 shows the points assigned to each criteria on this 
basis and. the scoring tecImiques to be used in grading the examinee. 
Eadl situation was devised in conj1IDction with a committee of proficient 
Complaint Desk personnel. TIlis comni ttee effort included design of 
several situation scenarios and their altenlate performance standards. 
Perf o Dlk111ce standarcls may vary slightly with the degree of complexity 
of a game situation, hut generally adhere to the guidelines discussetl 
here. 

Information Accuracy standards were established for each situation and 
all necessary data entries defined i'lere detennined jointly by the 
corrnnittee. The total number of necessay data entries plus one, for 
selection of the correct fonnat, \I'ere assigned equal val' e points which 
total 35, the possible score of the criteria. If a data entry is 
omi tted or incorrect, the ex[mlinee receives ::ero points for that item. 

The standards for Fonn Completion Time were determined by testing at 
least four proficient Complanint Desk personnel (exclnding connnittee 
members) against a newly designed situation. The recorded times were 
then used to establish a standard by finding the statistical estimated 
popu1at~on mean (1.1) and standard de:Tiation (0'). TIle grading scale 
was deSIgned such that a recorded time of less one standard deviation 
ab?ve the mean time w~l~ give the examine? a.maximum score of thirty 
pOInts. For each addItIonal standard deVIatIOn above the mean the 
examinee will be penalized ten points up to maxilmml of three standard 
deviations. This would yield a thirty point penalty or zero points 
score, for the Form Completion Time criteria. Three'standard deviations 
was considered maximwn since 2~ of the examinees will fall outside of 
this parameter. 

TIle Decision Capability standards for each situation II/ere established 
based on the necessary decisions the examinee should make in that rea1-
life situation. TIlese decisions are those which would affect the 
success~ul outc?me of the dispatched lIDit, or units. Each decision 
~as ass1.gned ivelghts equal to 20. The weighting to reflect the decision 
:unportance, was perfonned by the connni ttee using the Nightengale method 
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previously referenced. 
established as a basic 

ds f t1 T tfulness criteria were h 
The standar :or 1e ac ak his subjective evaluation of t e 
guide for the lnstructor to ~ e d conditions. Complainants ~,'i1l 
examinee teChnique for ~and11ng a v~rse to use tact in handling a 
be simulated which r~qU1.r~ the exanunee 
delicate or stress sltuat1on. 

The standards discussed hl~r~ ~~es~~~i~1~u!~i~~~~ 
detail in AppendL"C D 

where they have been app 18 

TABLE 28 

EVALUATION CRITImIA AND SCORING TECHNIQUES 

FOR PERFORMfu~CE STANDARDS 

possible 
Evnlunt ion Scorinn Score 
CritCrl'1 __ ·r,'_'l:t!ilt~,,~._~_ -. 
---- ["rlry d~ta .tems for 

1,('!: N = nurr.ut'r a nr>C'P.S... ' . Informntion . a giv<'n sitllntloll , 
p '" 1 il tllo C'orret't. form was used, 0 

othervise, t 

T ~ total items to be scorec, 
V = point value fur onch item being 

sC'ored, 
S = examinee's scorn 

Now: T = !' + p 
V = 'f/35 

T 
s = 1: V. 35 

i ).1. 

Form 

Decision 
Cnpability 

Tactfulness 

i = u standard Let estnbllS11!'d mean t me '. . 
. - devintion '" cr, nnd Exam1.nee s 

time'" x. 
If: x---: (u + 0) 
(u"+ 0) x.5. (Il + 20) 
(\1 + 21J) x" (\1 + 30) 
x > (\1 + 3(1) 

Score: 
30 

20 
10 
o 

L t E - Examinee'E score, i 
e - 1 ber of necessnry decis ons, 

N = tota num d • 'on 
f(x.) = relative v~l~e of each ecl.Sl. , 

1. such that • () _ 20 the total 
l: f x - , 

i possible 
i = 1 points 

x = individual decisiop 

Now: N 
E = 1: f(xi ) Xi 

i - 1 

Subjective l:valuation 
Excellent 
Good 
Fair 
Poor 

Score 
l'5" 

10 
5 
o 

--------~---------Total Possible Score 

30 

20 

15 

100 
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The Training Model was implemented for testing in facilities and on 
equipment provided by the Orlando Police Department. The physical 
facilities and equipment requirements of the Training Area for the 
game were determined primarily from consideration of the fmlctional 
activities of the Complaint Desk Officer and the operational envi­
ronment in which the game situations must he perfomed; another tenn 
which is used to describe the operational environment is fidelity. 
The level of fidelity in silllulation training is the degree of realism 
the training has in relation to the real-life operational task. 

Application of the Command/Control Training Game Model, utilizing 
the selected fad Ii ties and equipment, was used to test the validity 
and applicability of the model. The game was given to 45~ of current 
Complaint Desk personnel. Although the goul of testing all Complaint 
Desk personnel wus not achieved, the results obtained werc SIgnificant. 
One observation wus that the training game can be an effective profi­
ciency evaluator for existing Complaint Desk persormel. 

C::mputer aUb'Jllented applications of the manual Training Game were inves­
tigated. It was found that hy utilizing a computer the Model could 
provide a more effective and flexible training tool. TIle computer 
c::JUld handle the accotmting fooctions and con'crol execution of the game. 
By further sophistication it could be used to present the Scenario and 
receivc the examinee inputs. It was foood feasible to apply existing 
computer equipment to the manual Training Game i-.Iodcl. 

'111e Computer Augmented Training model woultl be a system of three 
entities, the Instructor, the Examinee, and the Computer interacting 
on a realtime basis. Implementing a CAT Motlel would be a stepwise 
process. '111e initial sten would be to llevL'lop the necessary computer 
programs and logic to' re late the interaction of the three entities 
while executing the Game Scenarios. '111C computer model would afford 
a higher fidelity, more flexible simulation and also train personnel 
in the future mode of mechani:ed Complaint :rx:sk input using computer 
tenninal input/output. 

lluough application of the model, it ,.,ras ob.:::erved that there is a 
growing need for sttmclardi:::ed personnel selection criteria, persormel 
evaluation procedures, and training progrmn to inqn'ovc high employee 
turn~over and the overall Connnand/Control Center eff<"cti veness. 
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PHYSICAL LAYOll r AND EQUIPMENT SELECTION FOR THE TRAINING AREA 
" , 

The physical {equiremen ts of the Training Area were detennined primarily 
from consideration of the functional "activities of the Complaint Desk 
"Officer· and . the . operatiomi.l" envir6rinieIif . in ,,-.mieh they JTIustbeperf6tnled. 

The training area for the game is located in the police wiilg of the 
MUnicipal Justice Building in dOVlntown Orlando. Two adjoining rooms are 
used, one for tile instructor and the other by the trainee. TIle physical 
layout and the equipment used in the game are shmm in Figure 

The floor plan requirements for administering the training game were 
based on the funational requirements; privacy for the examinee, obser­
vation of the examinee by the instructor, and adequate sOlmd pro"ofihng. 
Privacy for the examinee is needed to prohibit distractions and to 
provide him with an environment similar to the real situation. A 
provision for observing the examinee is necessary on order to time the 
infonnation gathering phase of the situations submitted to the examinee 
for solution and to observe the examinee as he fWlctions. SOLmd proofing 
is ['equired to keep the examinee fonn hearing the examiner and his 
assistants as they control and administer the situations, and to eliminate 
noises from surrounding offices. 

One of the basic concerns in designing training systems is the extent 
to which the training situation must simulate the operational task. High 
fidelity training, when the cost is not prohibitive, will achieve a high 
level of 0ffectiveness in the leaIlling, retention, and transfer abilities 
of the studentl . The level of fidelity is the degree of realism in 
relation to the real-life operational task. A training system cannot 
provide perfect fidelity unless the operational system is itself the 
vehicle for training. In training by simulation, the ability of the 
student to transfer what he has learned to the operational task is 
dependent upon the fidelity of t.."'le simu:ation. According to Osgood's 
(1949) mode12, trmlSfer. of learning is directly dependent on the degree 
of fidelity. 

The equipment needed for perfonning all aspects of the game was selected 
on the basis of its simulation fidelity and the ease with which it 
could be installed and revised. This latter requirement was necessary 
to pennit the rooms to be used as a conference and interview room by 
the Youth Section of tile C.I.B. Also, the equipment must be capable of 
ease of storage and/or use in other facilities if necessary. 

The selected equipment for the control and observation room as shown in 
Figure 19 consists of three single line telephones, power supply for the 
room-to-room phone system, and a clip board with stop watch. TIlree 
phones are needed to subject the examinee to three calls simulaneously, 
whidl is the average maximum number he will face at any single moment 
as a Complaint Officer. 

1 B. R. Bernstein and B. K. Gongalez, lILearning, Retention ard 
Transfer," Technical ReportNAVTRADEVCEN 68-C-021S-1, Vol I 
(Orlando, Fla.: Naval Training Device Center, February, 1968), pp. 19-20. 

2 C.. . Os good, "The Simulari ty Paradox in Human Learning: A 
Resolution,lI Psychological Review, (1949), pp. 132-143. 
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Th~ ex~ination room eg.uipment co~sists of a large detailed stn;et map 
(4. x 6 ), telephone Wlth three Ilnes to the control room, map book, 
shift duty rooster (for the simulated" shJlft being administered), for.ms 
602-~9 ~d.602~~3, and ~crat~p~per and pen or percil. The large wall 
map lS dlvlded lnto pollce dlstrlcts to duplicate 'the wall map used in 
the Command/Control Center". The JTIap booR is provided to locate specific 
areas.on the large map for a more detailed inspection. The remaining 
mat~r~a~s are those utilized by the Complaint Officer in his daily 
actlvltles. 

Control and Observation 
Room 

)0 

~ z~(J 

""(] 
3 

6 

4 1 

~ 
/ 

5 

~ 
Game Examiner's Pos i tion \ 
Examiner's Assistants' Positions 

3 3-one Line Telephones 
4 Power Supply For Phone System 

5 2-way ~Iirror 

Phone Cable 

1 

2 

\ 
6 
7 Examinee's Position 15 -P'n 
8 Scratch Paper & Pen 
9 6-button Phone (3 Active Lines Only) 

10 Map Book Of Orlando 
11 Duty Roster Of Field Units Assigrunent 

12 602-03 Forms 
602-09 Forms 

Examination 
Room 

,..--

16 

17 

r 

13 

14 

15 

Large Scale Map Of Orlando .... . 
Training Rooms Location In Relation To The Pollee Wmg of ~lunlclpa1 
Justice Building 

16 

17 

Police Wing 
Municipal Jus~ice Building Of Orlando 

Figure 19 Shown Above Is The Physical Layout And The Equipment Used In 
The Command/Control Complaint Officer Training Game 
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APPLICATION OF THE MODEL 

Application of the Command/Control training model, util~z~ng theoselec::ted 
facilities and eqi.lipment, was perfonned to test the valldlty and appllcab­
ility df·theOgame. 

Ini tial plans fO.r testing the training g~~ ~odel involved subj e::ti!1g . all 
Complaint Desk persomlel ( officer and C1Vlhan ) to the three sltuatlons 
in Appendix E. . At the time the testing phase of the research .began 
there were eleven personnel, covering three work shifts, assigned to the 
Complaint Desk but only five ,~ere subjected to the game. The reasons for 
the small sample were: two were involved with devising the situ~tion, ?ne 
was on vacation, one was in the hospital, and two were on the Flrst Shift, 
11:30 p.m. to 7:30 a.m., ~rrlen the assistants to tile instructor were 
unavailable. Eventhough all Complaint Desk personnel were not evaluated 
by the game, the results obtained from the five examinees were of signifi­
cant importance. 

The resulting scores from subjecting the five examinees to the game are 
listed in Table 29 Their individual situation evaluation sheets are 
included for reference in Appendix E . The first significant finding 
after applying the game model was that the ordering, or ranking) of 
examinees with respect to their operational proficiencies, determined 
by the game, was almost identical to the ordering of the examinees by 
personal evaluation from the Supervisor of the Command/Control Center. 
A comparison of the two orderings, game rated and subjectively rated, 
are made in Table 30 In making the subjective rating the Supervisor 
did not have prior knowledge of each examinee's average score before 
being asked to render the subjective evaluation of each in tile order of 
their proficiency. 

Additional significant results from application of the game were discover­
ed by an analysis of ~the scores ot . each examinee. The analysis revealed 
that certain items in the game caused point deductions for the majority, 
and in some cases all, of the examinees. These common problem areas 
included: 1) three out of five, or sixty percent of the sanlple, failed 
to enter their initials on the form #602-09 in Situation 1; two of the 
three indicated that they are not required to initial that particular 
form and the third examinee stated that verbal directives are "no initials 
required" on the 602-09 but that he had forgotten trying to work too 
fast in the game. 2) All five examinees, one-hundred percent of the 
sample, failed to detect that Situation 3 should be classified as an In­
Progress robbery even though the complainant told each examinee that the 
robbers had just left the store and were presently fleeing; according to 
the Command/Control Supervisor there is no documented definition of an 
In-Progress crime, instead a verbal one is given in the Police Academy's 
courses. The examinees stated in the Post-Game Analysis this situation 
could possible by classified as one. 3) All five examinees failed to 
question the complainant on any possible injuries or shots fired result­
ing from the armed robbery. 

From these results of applying the training game in the testing phase of 
the research, there are significant conclusions which can be drawn. These 
conclusions, along with recommendations, are discussed in a later section. 

Examinee 

Situation 
Average 

Rating 
Order 

TABLE 29 

SCORES FROM TI1E INITIAL APPLICATION 

OF THE TRAINING GAME 
Examinee 

1 2 .3 Average 

97.5 90.8 94.4 
1 95 

87.0 72.8 84.9 
2 95 

100 95.6 96.9 
3 95 

78.4 87.6 
4 95 89.5 

90 75.6 76.9 
5 65 

94.6 82.6 88.1 
89 

TABLE 30 

SUBJECTIVE. PROFICIENCY RATINGS 

1 

2 

3 

4 

5 

vs 
TRAINING GAME RATINGS 

Ratings 

Game Subjective 

#3* 
#1, #3 equal 

#1 

#4 #4 

#2 #2 

#5 #S 

* By Examine~ Number 

122 

Average 
Of All 
Examinees 
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CQ\1PlITER AUGMENTED APPLICATIONS 

The nonnal training game can become 'a more effective and flex~ble 
training tool by introducing a computer to handle the accountlng 
functions and drive the force status display. 

There are numerous trainina devices in use today that utilize computers. 
These include training in tasks related to the op~ra~io~of aircraft, 
spacecraft, air traffic control and others where It.1S :mportant t? 
dynamically control all aspects of a complex operatl0n ln a real t1ffie 
simulation. Computer Assisted Training (CAT) ~echniques a~d . 
computer equipment can be applied to the Complalnt Desk Offlcer Traln­
ing Model. 

The computer augmented version is directed toward the use of the in­
structional techniques of the manual game model under computer control 
to further meet the increasing training demands imposed by the 
dynaJTIic nature of law enforcement and the growing need for mor~ qual­
ified personnel in Command/Control. The goals of the c:omputerlzed 
version are summarized in Table 31. 

The computer .,,'ill increase standardization of grading th~ examinee .. 
performance. Timing of the examinee Information extractl0n and ~eclsl0n 
Response phases can be recorded more accurately through programmlng 
the computer's internal clock for this purpose. This 'Would eliminate 
the stopwatch timing technique required in the mannual version. There 
are measurement criteria which still must be made subjectively by the 
instructor, but his evaluations 1v'ill still be required when the final 
performance ratings are determined. This instructor must also review 
the results wi. th the examinee because in typewritten and personnel 
evaluation which the computer cannot provide are needed. 

Although CAT sy5te~£ today are used primarily in military training 
applications, t-.echnalogical advancements have reduced computer costs 
such that corr~eycial applications are becoming more nyrnerous. One 
such system is the Computer Assisted Training Project of the Los 
Angeles Police Department. This system is being designed for the 
LqpD to train and evaluate recruits in ;heir police academy. The system 
will provide individua.lized prograi'inned learning} situation simulation, 
trainee examination and eVCi.luation and trainee record management. 
Siraulation training provides a method to train effectively, safely and 
at 1853 co::;t when compared to on the job training. 

Training eff0ct:hreness is increased because the computer can accomp-
1 L;h mOl" I::: , wi th greater accuracy, in a fraction of the time it would 
take a human. The computer would not, though, take away tile importance 
of the instructoT 1

:::; Tole jn adminjstcring game situations, instead it 

1 L()g J\nQ,81{-:>s POllC0 Department, Los Angeles P01iceDe~artment and 
Computers (jx)s :\r.geJ es, California: AdvanceU Systems Gvelopment 
Becffol)) .\dvance Planning Division. 1972), pp. 20- 23 

124 

would increase his effectiveness by allowing him more personalized 
instruction time with the trainee. It is important to note ,that in 
all cases the.computer acts as an assistant to the instructor and does 
not take over his responsibility., 

CAT also offers increased flexibility ... If changes in the basic train~ng 
game model becomes necessary, the computer system software ,can be easlly 
altered to accommodate tile change. Flexibility is also enhanced by the 
ability of the computer to maintain on-line records of examinees . 
past perfonnances. Therefore the computer system can be both a traln­
ing and information retrieval system. 

Reliability in computer systems over manual systems is ~uperi?r. It 
is true that in the recent past highly complex electronlC equlpment 
has signi~icant failure rates, but through technological a~hi~v~e~ts, 
such as solid logic technology, failure rates have become lnslgll1flcant 
when compared to production abilities. 

In conclusion the case for CAT applications has been appropriately 
stated in a N~val Training and Device Center publication ''Automated 
training techniques can be applied in any trainin~ ~i~uation ~at . 
requires objective performance measurement , flexlbll:ty of crlterla 
fo'" evaluation, all-d the capability to apply new techniques to an 
existing system. II . 

TABLE 31 

GOALS OF COMPlITER AUGMENTED VERSIO~~ OF 

COMPLAINT OFFICE TRAINING MODEL 

o MAKE A GOOD TRAINING MODEL EVEN MORE EFFECTIVE 
o PROVIDE FLEXIBILITY TO SENSE AND TO RAPIDLY RESPOND TO 

CHANGING REQUIREMENTS 
o MAINTAIN STANDARDIZATION OF EVALUATION AND EXAMINEE RECORDS 
o ELIMINATE AS MUCH OF TIlE MANUAL PARTS OF THE ORIGINAL MODEL 

AS POSSIBLE 

2 D. E. n-undle, "Computer-Assisted Instruction" ~ . Techni~al Report 
NAVTRADEVCEN IH-206, (Orlando, Florida: Naval Tralnlng DeVlce Center) 
February 1972, p. 186. 
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COtvlFUTER AUGMENTED TRAINING MODEL LOGI C 

The Computer Augmented Training Model requires computer program logic which 
will implement a step-by-step control of the game and integrate the input/ 
output interface of the Instructor, Examinee, and Computers. 

The Computer Augmented Training f'.'lodel can be viewed as a system of three 
dis~inct entities: Instructor, Examinee, and Computer, interacting on a 
realtime basis. Figure 20 shows the game logic flow occuring between these 
three entities under computer program control. Interaction between the 
instructor and the computer, and between the examinee and the computer will 
be through keyboard data terminals, or teletypewriters, over communication 
lines to the computer. Interaction between the instructor and examinee will 
be via telephone. 

The interaction between the examinee and the computer via the teletypewriter 
is a high £ideli ty simulation of a proposed future mode of Complaint Desk 
input. Under the computerized (proposed) Command/Control input mode of 
incident receipt and processing, all incoming incident reports will be 1.-<)­

ceived by the Complaint Officer and keyed on the teletypewriter for computer 
input. The incident data will then be processed and translated for display 
on a Tactical Force Status Board and simultaneously printed out on the 
teletypewriter at the dispatcher's console. Further refinement of the pro­
posed automated Corrnnand/Control System will be automatic digital assign­
ment of lmi ts utilizing computer control. 

The computerized game logic flow begins with the manual selection, by the 
instructor, of a situation from a prepared list of situations stored in 
the computer's on -line fiJ es. The instructor's selection will be based 
on whether the eXaJninee is receiving procedural incident training or 
perfoI1l1ance evaluation. In either case, the instructor makes his selection 
and then procedes to key-in on his teletypehTiter the appropriate instruc­
tions to select and begin execution of the situation. 111ese instructions 
arc irrnnediately traJlsmitted via corrnmmication lines to the computer. At 
this point the computer takes control and begins execution of the game. 

Upon receipt of the situation selection instructions the computer, under 
progrc:un control, will retrieve from its on-line files the situation scenario 
data. 'TIle situation environment portion of the scenario is automatically 
transmi tted to the examinee's temnal, aJld the incident and caller des­
cription portions to the instructor's terminal. Nmv the computer places 
itself in a "wait-state" lUltil a IIs tart" corrnnand is issued by the instructor 
to the computer for starting the computer's timing process signifying that 
the examinee is receiving the incident data. From this step in the logic 
flow the computer will evaluate the examinee's infoI1nation accuracy, infor­
mation extraction time, and decision capability automatically in a realtime 
manner as the examinee is carrying out the handling procedure for that 
particular situation. 1110 com~1Uter' s evaluation is based on the Performance 
StaJldards for that situation "hieh is a part of the scenario stored on-line. 
TIlrough the Tactfulness grade input by the instructor and computer's quanti­
tative scoring, pcrfol1lwllco evaluation of the examinee is col~leted by the 
computer aJld traJlsmittec1 to the inst1:uctor for the !'ost-Game Analysis part 
of the game. 
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Instrllt:tor Examinee 

t ,Selects siLuC1 II on I-=-R(~CeiVOS situation environment 
1>-Keys in r(~quc~st to computer ._,- data 

[

r..Receives incident & caller c; Studi es data 
da ta $ ", Ans~vers phone 

~Studies data Keys into computer the informa-
Simula tes complainant by tion received from· complainant 

calling eX<Jminee ._:-'f plus "key word" descriptions 
Keys into computar a request of decisions made, i.e. 

to s tart the timer --, "ADVISE FlIP" 
I("'ys' l' t' d "c.)I~NTD ·\~IB" ( 1 1 ) '" , :1.n sU)jec ,lve f,rn e en I _ .. am)\! ance 

examinee: I s tactfulnc>sG __ V'~ "SEND 2lflll (unit 241) 
r--1»Receives pl~rf('rmance resul ts.- I etc. 

anti his tory data I ~ ,- \·!hon situation is completed he 
Performs post-game amll,ysis I I keys "STOplI 

~vi'th examinee ·--f'1 '-\'1'"'" POS t-game analysis 

.--___ C_O_D_lp __ U L er I 
Retrieves 81 tl.l,ation scenario . 1·1· On-Line Files 

f J' £"1 .t-',1 I 
rom on- J.l1CleS <_ ~r.; .. 'lv:"" :'-----r. l Situation 

Tra~smits Cl~:il;rH~mQ~1t por- 0 '---;.... Scenarios 
t1.on to e)'_,.m~n(.c ,1l1d [>Examinee' s 
incident & caller :I-~r· ; 

r I h .;"tO .... 'T .(:1.'1.-. 
description to instructor "., ,--., '--.: ~.' - -~ \ I 

r j J 
l~j'ysLern '\ 1 S tar t scI a c k ~ '--'T\-"7'"_-:-----:-----...1 

150t tware 
-Stops clock & rccorGS time ":::~~r-":)-' -

Compares examinee's date. 
and responses accordinp 
to situation grading 

• subsystem 
Evaluates quanticative 

grading portion of the 
game 

Initiates request for 
instructor's evaluation 
of examinee's tact 

Completes score calcul~­
tion & performance 
rating 

I 
R0tricves examinQe's on- 4 

line history file 

L Updates history file 
.Tnll1Smi ts pc-rfOrll1:JIlce 

rating l0 instructor 

._1,'--

<-

Figure 20 The Fi~,;ur(o ,\])(1\'(' Shm,Ts the Logic Flcm of the Computer 
Al!~',E~r_'n Led G~tme :·[od c 1 



127 

OBSERVATIONS, CONCLUSIONS, AND RECOj\1MEi\1f)"TIONS 

Observations made during the Training Hodel research indicate a definite 
need fo: standardized personnel selection criteria, improved persop~el 
evaluatlon procedures, and a training program to improve errq110yee turn­
over and the overall Command/Control Center effectiveness. 

TI:e.cl;l-rrent training technique of new Complaint Desk personnel, both 
ClVlllan and officer, involves on-the-job training without defined 
:procedures. On-the-job ( O-J-T ) training can be an effective method if it 
IS supported by classroom instruction. A major drawback with O-J-T in the 
Command/Control Center is that it requires the proficient personnel to 
devote a portion of their time and attention away from their job which 
tends to decrease the overall efficiency and effectiveness of the Center. 

'111e selection of civilian personnel is made under recommendations of the 
Command/Control Supervisor and the officer in connnand of the Records and 
~ommun~cat~on Section on the basis of personal interview and background 
InvestIgatIon. Selection of unifonned officers [or the Complaint Desk is 
based on assif:,rnment by the Uniformed Bureau for a tour of duty of six 
months. According to the leading uniformed officer in the Command/Control 
Center the. average lengt1: of time f01." an officer to become proficient at 
the ComplaInt Desk.functlOn is three months, civilians four to six months. 
Tl:e differe~ce can be attributed to the officer's academy training and 
fIel~ cxperIcnce. A ?earch of civil ian pcrsOlIDel records covering the 
p:~'ev:-ous two-year perIod ( August 1970 to August 1972 ) revealed that 1) 
WI tlun Command/Control Center the average tenll of· employment for a civilian 
a~ ~h~ Comp~aint Desk was 3.7 months; 2) the overa11 average tel11l for 
CIVIlIans WIth the Center ( Complaint Desk, Teletype, and Radio) was 6.6 
months; 3) of the twenty civilians hirecl in the past two years in the Cen­
ter, only eight remain which means that sixty percent of the total hired 
h~tVe. te~ina~ed. This data is included for reference in Appendix E 
111C ImpllcatIOns of the above facts are that every 6.6 months a civilian 
tenninates his employment amI another must be hirecI and retrained, and 
a~s9 ~hat,.with.an average of four to six months to become proficient, a 
Clvl~l~m 1urccl m the last two years has not, on the average, become 
profICIent because he was only employed for an average of 3.7 months. 

A~ditional analysis o~ ~h~ empl?Y'nen~ histroy data revealed that twenty­
fIve P?rcent of ap CIVIlIans hued In the past two years have been asked 
to reSIgn for varIOUS reasons. This, plus the previous findings, imply 
that the cur:ent empl?yee selection and training techniques are inadequate 
and must bo Ilnproved In order to correct the employee turn-over problem. 

A final but major observation was that there is an evident lack of document­
:xI 9perating proc~dl!res for t1:e C?mplaint Officer in handling the various 
~ncIclent typ~s. 1111S conclUSIOn IS based on an analysis of examinees dur­
In!? the testIng phase of the training game. The indicators pointing to 
thIS prohlem were outUned in the section APPLICATION or THE MODEL where 
~t was. shown. that most items missed in the game were due to procedural 
Inconslsten~J.e~. A suhscguent investigation revealed there is only one 
clocumented Inc1.dent handlIng procedure for Complaint Officers, OPD Memor­
andwn #72-1 dated June 29, 1972. This procedure covers the handling of 
Emergency Comp~aints ( 10 - 33 Traffic). All other handling procedures 
are verbally dIrected by the administrative personnel. 
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There are certain recommendations to be made herein which are· requisite 
corrective actions to ensure a more efficient and effective Command/ 
Control operation. Firstly, it is recommended that standardization and 
doc~entation of incident types and their classification, and of Com­
:plalllt Des~ Operating procedures. Through standardizing and document­
Ing these ltems, the training game will provide a more valid testing 
mechanism since there will be referenced procedures for the trainee to 
follow in handling incidents against which he can be tested. 

It is recommended that tlle Qualification Profile, outlined in an earlier 
section, be utilized in selecting civilians and officers for the Com­
plaint Desk. After selecting a prospective candidate for tile job, he 
( she) should be screened by subjection to a set of situations, (not 
necessarily procedural problems) through use of the training game, 
which would be designed to test the individual's ability to handle 
pressure situations. Thorough selection and screening should . reduce 
the twenty-five percent figure of til0se being asked to resign because 
they cannot handle the job. Also, this would provide for selection of 
better qualified uniformed officers. 

The next recommendation is to adopt proficiency levels l~lich should be 
attained by Complaint Desk personnel. The current method of subj ective 
proficiency ratings by the Supervisor along with the game ratings will 
provide a better personnel performance evaluation. For this reason it 
is necessary to define the various proficiency levels to map the 
progress of training for each trainee. 

A major recommendation is selection and assignment of a Command/Control 
Training Committee to include the Supervisor and aJ~igh;I.y pr.~f'~s:~e!it 
U:r!if<?rmed C~mplaint De::;k Officer. These individuals, along with anyone 
they may designate, should be assigned the duties of continued utiliza­
tion of tile game model by devising necessary grune situations for new 
personnel selection, present personnel training and proficlency evalua­
tion, and academy training programs. 

Lastly, it is recommended that continued research be conducted to expand 
the training game model to meet the dynamic needs of any other OPU train­
ing requirements. The basic techniques utilized by the game model could 
be applied to various phases of cadet training. 

One must be careful not to conclude that tile sample size in testing the 
game yielded conclusive results. However, significant evidence has 
been provided by the game results to indicate that there is a need for 
effective selection, training, and evaluation programs for Complaint 
Desk personnel. The training game that was designed and tested herein 
may well be the an3wer. 
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APPENDIX A 

OFFENSES BY PART •••••••••..•.•••••••••••••••.•••••••.• .• 131 
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PART I 
OFFENSES 

PART II 
OFFENSES 

PART III 
OFFENSES 

OFFENSES REPORTED IN PART I, II, III CATEGORIES 

BY ORLANDO POLICE DEPARTMENT 

Murder 
Non Negligent Manslaughter 
Rape . 
Robbery 
Agravated Assault 
Burglary 
Larceny 
Auto Theft 

Larceny After Trust 
Other Assaults 
Arson 
Forgery & Counterfeiting (Including Bad Checks) 
Fraud 
Embezzlement 
Stolen Property 
Vandalism 
Weapons 
Prostitution 
Sex Offense 
Indecent Exposure 
Homosexual 
Narcotics 
Gambling 
Offense Against Family 
D.W.I. 
Liquor Laws 
Drunk 
Disorderly Conduct 
Vagrancy 
Other Offenses 
Incorrigible 
Cont. to Del. of Minor 
Phone Calls 
Prowlers 
Obscene Literature 
Wanted - Local 
Suspicion 

Truant 
Curfew & Loitering 
Missing Persons 
Runaways 
Attempt to Locate 
Wanted - Other 
Abandoned Vehicles 

Traffic - Other 
Lost 
Found 
Lost or Stolen 
Animal Bites 
C.R.I.D. 
Drowning 
Mental 
Miscellaneous 
InfoTI;,: tion 
Stolen Elswhere - Rec. OPD 
Larceny After Trust 
Abandoned Bicycles 

132 
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FUNCTIONAL BLOCK FLOW CHART 

Routine Mode .. ................... ........................ 134 

Incident Mode. ......................... .................. 135 

.Emergency Mode. q: ••••••••••••••••••••••••••••••••••••••••• 136 
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INBOUND TELEPHONE FREQUENCY DISTRIBUTION . . . . . . . . . . . . . . . . . . . .144 

INBOUND TELEPHONE FREQUENCY HISTOGRAM. ..................... . 145 
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1fT OPERATCn FUNCTION 
"Aouhno Moc!"" 

• DETERMINE OWNERSHIP OF A.'TO AS 
flER FIELD REQUEST 

• OETEAP.1fNE IF' AUTO IS REPORTED 
STOLEN AS PtR REQUEST fROM FIELD 

• DETERMINE IF PERSON OR PERSONS 
ARE WANTED AS Pe:~ REQUEST 

@o-. DETERMINE IF ARTICLES ARE REPORT­
ED STOLeN AS PE~ REQUtS,T 

• RELAY INFORMATION TO FIELD UNITS 
VIA CHANNEL I 

• BRDADCA~T VIA TIT TO OTHER LAW 
ENFORCEMENT AGENCiES INFORMA 
TION REQUESTED 

• BROADCAST TO N C I r.: AND F C I C IN 
FORMATION REaUESTS AND ANSWERS 
TO INFORMATION REQUESTS 

• QUERY ~PECIFIC LAW ENFORCH1FNT 
AGENCY USINC L.E T S 

FUNCTIONAL BLOCK ,LOW CHAR1 
ROUTINE MODE 

COMPLAINT DESK FUNCTION 
"Routine Mod." 

• ANSWER ALL PHONE E)(TENSIONS 
WITHIN A SPECIFIC NUMBER OF" RINGS 

• ASCERTAIN NATURE OF THE CALl. 

• ASCERTAIN JURISCICTION 
• RELAY CALL TO PROPER AGENCV 

• OP.TERMINE: THE NATURE OF AsSIST' 
ANGE NEEDED 

• ANSWER GENERAL INFORMATION 
QVE'iTlONS 

• COMPLETE 602.09 IF NO CASE NUMBER 
WILL DE REQUIREe 

• LOCATE DISTRICT IN WHICH FU!PORT 
PERTAINED 
R Econo TIME CAl.L WAS RECEIVED 
AND TIME CALL WAS GIVEN TO RADIO 
OPERATOR 

RADIO DISPATCHER FUNCTION 
·'Rou1l1l. M, 1u" 

OBTAIN 607·09 

ASSIGN NEAREST FIELD PATROL UNIT 
OR: UNIT'i TO INVESTIOATE REPORTED 
INCIO£NT 

R~CORD DISPATCH TIMt'. UNIT AR. 
RIVAL TiME, AND UNIT CLEAR TIME 
PERF('Hl"" UNIT STATUS CHECK 

MONITOR CHANNELS FOR UNITS RE· 
aUE'5TEO CHANGE OF STATUS. OR RE· 
qUESTING AID OR INFORMATION 

• ReLAV INFORMATIoN TO THE FIELD 
UNIT AS- R5;QUESTED 

• MONITOR STA1"US DOAne TO KEEP IT 
ACTIVE. 

• RESPOND TO TIT OpeRATOR IS NOT 
'I I\VAllAOLF , I 

'il 

I
I, ! I! 

~. J . "O~::.::::,::~~~,~.~~" 
VIA R~OIO (CHANNEL: OR .11 

,. j I • INVESTICATE VICINITV CALL!: 

I q •• MONITOR PERSOfJ::'t.. AIR TRAFFIC 
. ENfORCEMENT OF CIVIl,. SERVICE AND 

i II opn Rue .. 

I i 

II! IJ . J 
~;"'IFORM !t;E ('rnA cnM~.1A~OE.RI 

COMMAND FielD UNIT 

• MONITOR ALL SECTOR CAl.lS 

• MODIFY CAft ASSIt'U'''MEr-ITS MADE: BY 
RADIO DISPATCHER AS R","QUIRED 

• RESPONO TO CALL IF ALL DISTRICT 
UNITS ARE;; BUSY 

• OACKIJr ALL SERIOUS CALLS 

• ASSIST ALL PA fROLMEtl WHEN BOOK· 
ING ~usFEL T 

~ I • TRAIN INC OF PATRO~ MEN IN SECTOR 

11 
II 

i 
UNIFORM DISTRICT PATROL 

FIELD UNIT 
'-RnulInfl Modo" 

• PATROL ASSIGNED AREA 
• RECEIve ~SSIC;NMENT VIA RADIO 

• ACKNO\VL EDGE ASSIGNMENT VIA 
RADIO 
ACKNOWLE"OQE ARRIVAL ON SITE 

1&-.r"._JN.. Rf'QUEST INFORMAT'Of\ FROM TIT OR 
COMMAND CONTROl.-

• RFlAY INPORMATION TO OTHER UNITS 
..... REqUHT CHAMCE OF STATUS 

L __ ~ ... RESPOND TO F"IEI.D COMMANDS 

I~ •. 
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Trr OPERATOR FUNCTION 
"InCident Mace" 

,----l>. DETERMINE OWNEASHII' OF AUTO A S 
PEn FIEl.D REQUEST 

)I.. DETERMINE IF AUTO IS REPORTED 
STOLEN AS PER /'tEQUCST rROM FIELD 

1----1>- DETERMINE IF PERSON OR PE~SON s 

f----+. ~=~E:~::~FA~:~'~L~~Q~:~T REPORT 
EO STOLEN AS PEn REQUEST 

• RELAY INFORMATION aT FieLD UNITS 

c;: 
r. 
I 

VIA CHANNEL, I 

RECORD ~'MESSACC" FROM TIT OR 
PHONE 
:;:ZNb "MESSACE" 1'0 COMPLAINT OZSK 

AROAaCAST VIA TIT TO OTHER l.AW 
F.Nf'ORCEMENT AGENCIES INFOR 
MATION 
BROADCAST TO N C.I C. AND F.C.I C. IN 
FORMATION REQUESTS AND ANSWERS 
TO INFORMATION REQUUTS 

FUNCTIONAL BLOCK FLOIV CHMT 
:NCIDENT MODE 

-~- -- -

1 

" 

~ 
'"" "~ 

COMPLAINT DESK FUNCTION 
"Inctdent Mode" 

• MONITOR AND ANSWER ALL PHONE 
EXTENSIONS WITHIN A SPEcIFIC 
NUMBER OF RINGS 

• ASCERTAIN NATURE of CALL 

• ASCERTAIN JURISDICTION 

• DETERMINE THE NATURE OF 
ASSISTANCE REQUIRED 

• COMPLETE G02·03 
• LOCATE DISTRICT IN WHICH REPORT 

, 

,. 
, 

, 

PERTAINED 
RECORD TIME RECE,VED AND TIME 
GIVEN TO RADIO OPERATOR 
COMPLETE (;02,03 FOR FIELD REQUEST ~ 
CONTACT RESPONSIBLE PERSONS OF 
BUROLAR ALARMS OR REPORTED 
O&.£'S AT THEIR PLA(- OF BUSINESS 

NOTIFY LAW ENFORCEMENT AGENCIES 
OF SERIOUS CRIMES 

~~~~L~;; O'~L~~~~E L~c:..~R~~~;o~ORM <4-
SiaN TIT "MESSAGE" FORMS FOR 
BROAOCAST 
CONTACT LOCAL NEWS MEDIA Q" 
INFORMATION FOR BROADCAsT"'O 
PUBLIC TO ASSIST POLICE 

RADIO DISPTACHER FUNCTION 

"'ncldont Mode" 

OBTAIN 602·03 

.-----< c.... ASSIGN NEAREST FIEL.D PAT"tOL UNIT 
OR UNITS TO INVESTIGATE REPORTEO 
INCIDENT 

~ 

! 

t 

I 

I 
I , , , , 
I 

,.....-1 ~, RECORD DISPATCH qME. UNIT 
ARRIVAL TIME, ANO UNIT CLEAR T'ME 

PERFORM UNIT STATUS CHECK 

MONITOR CHANNeLS F'OR UNt'fS 
REQUESTED 

~ 

~: 
, 
, 

CHANCE OF STATUS, OR RE~UESTING 
AID OR INFORMATION 

1"-', 
RELAY INFORMATION TO THE FIELD 
UNIT AS REQUEST~D 

MONITOR STATUS BOARD TO KEEp IT 
ACTIVE , 

, 

~, 
4, 

1'--, 

, 

· 

~~~~L~JEELD6~2~~3M PC~"sEU~~TMOR£ERQUEST <t 
MONITOR ''INTERCITV'' RADIO 
FREQUENCV AND COMPLETE -'LOCAL 
LOOK OUT" FORM 

DROADCAST INFOr{MATION FROM 
'LOCAL LOOK OUT" 

SEND "'LOCAL LOOK OUT" FORM TO 
COMPLAINT DESk. 

BROADCAST INFORMATION FROM 
'MESSAGES" TO ALL CHANNELS FOR 

ALL UNITS 

RELAY BY PHONE IF FIELD UNIT 
REQUESTS SPECIAL UNITS (NON C'P.D,) 

UNIFORM WI-ArCH COMMANQ,RI 
CQMMANO FIELD UNIT 

"InCIdent Mode" 

MON'TOFl: E/W VICINITY ASslONMENTS 
VIA RADIO (CHANNEL: OR 31 

NVCSTIGATE VICINITY CALLS , , 

t: , NSTRtJCT FIELD UNIT THROUGH SGT. 
RO MORE/LESS UNITS F 

S 

, 
UPERVISE SPECIAL CASE5 I.e, 

UNNATURAL ANDIDR TYPE 1 
NCIOE'NTS AGAIN THROUGH THE SGT, 

5'515T IN SPECIAL PRODLEMS IN 
OaKINe SUSPECTS 

, A 

D 

' M 

UNIFORM !£F-CTOR COMMANDE,9J 
COMMAND FIE\.P UNIT 

"Inc~dont Modo"' 

ONITOR ALL SECTOR CALLS 
•••• ). M 
~. R 

CDIFV CAR ASSIGNMENTS MADE BY 
AOIO OISPATCHER AS REQUIRED 

~, BA CKUP ALL SERIOUS CAl LS 
, N 

U 
OTIFY WATCH COMMANDER OF ANY 

~U:~~TLo:ROBLEMS ANDIOR CALLS IN H, 
, T RAINING OF PATROLMEN IN SECTOR 

UNIfORM DISTRICT PATROL 

f.tU.t!...!!!:l 
"'n!:rdent Modo" 

, P ATROl ASSIGNED AREA 

~: : OSERVE INCIDENT ON PATROL 

OTtFY COMMAND CONTROL. OF 
CIOENT ----'l,..J 'N 
OUEST CHANGE OF STATUS ~: R" 

R 

ift~, 
AN 

ECEIVE ASSIGNMENT VIA RADIO 
O:OR INFORMATION 

C6;~OWI.EOGE ASSIGNMENTVJA A 

~ ~, 
AA 
AO 

' Rr 
CO 

, R" 

KNOWLEDGE AP~'VAI,... ON SITE 

QUE!;T INFORMATION FROM TIT OR 
MMANO CONTROL 

I --- - +, R' 

lAY INFORMATION TO OTHER UNITS 

SPONo TO FIELD COMMANDS 
, DO OK SUSPECTS , 

RCQUEST SPECIAL UNITS (NON C.P,O.) 

• RECEIVE INFORMATION FROM TtT 

---_ .... 

". 

.. 
I 

C ] 

[' :1 

FUNCTIONAL BLOCK FLOW CHART 
EMERGENCV MODE 

COMPLAINT DESK FUNCTION 

"EmertlllncV ModO" 

• MONITOR PND AN ... WER ALL rHONE 
EXTENSIONS WITHIN A SPECIFIC NUMBER OF 

~INOS 
• ASCERTAIN NATURE of CALL 

,

'" INDICATE eMERGENCV BY TURNING ON REO 
LIGHT AT OI5PAT;:HER CONSOL.E 

COMPLETE GO:! 03 
l':>CATf OISoTRICT IN WHICH pEPORT 

PERTAINED 

\\~ 
; \ ' 

\ I 

~E.C~")RO TIME 
NOTIFY WATCH COMMANDER OF r.NERGENCV 
ANOIOR INJURED 0 P 0 pER'SOUNfL 

RtLAY REQuESTS FOR SPE(.I/\L uNITS 
coonOINATE DISPERSION of tNFC)RM~TIO'" TO .-
FlflO UNIT", FROM OTH"R 0 PO 
DEPARTMENTS AND!oh On-IER AGENCIES 
ANSWER QUESTIONS RC:OARDING INJUFoIED 

o P 0 PERSONNEL 
CONTACT LOCAL NEW!. MEDIA OF" 
INFORMATION FOR IlROAnCAST TO put'll Ie TO 

A<;<.,I'roT POLICE. 

I! 

\l~ .. ;:::r. 
I: r , 

RADIO OlsrATCHER FUNCTION 
"[mN4\1nCf ModI''' 

PE'iPONO TO EMf'kG£NCV t..ICHT flV lISTE.NINC 
oN PHt)NE' Fon 11\1MEQIAr«:: UNIT t'ISPATCH 
1\".'" ,t. 1'.1 NEARE'iT """.lO pnrUOI UNIT orl 
UNIT' .. TO INVt.STI •• ATF: REPo~nt':o INr.IOE'NT 

onTAIN 6Q2·0J 
RF.j.nRD OISPl\rC"H TIME U'iIT ARRIVAL TIME 
AND uNIT ('I.f-AR TIME 

• PERFORM UNI7 STATUS CHECK 
MONITOR CHANNELS FOR UNIt'S REQuESTED 
CHANGE. OF STATUS. OR REQUESTING AIO OR 
INfORMATION 
RELAV INfORMATION TO THE FII:;LD UNIT AS 

Rl:.QUCslro 
MONITOR <;.TATUS [JOAnn TO t<[EP Ir ACTivE 

• RE.lAV BV PHONE Ir FfEt 0 IINIT REQuESTS 
5PE;("IAl UNIT":; (NON 0 P n , 

• rNrOAM {O~,lPtAINT DfSK or OPO 
pr_R!>ONUEl INJHR(O 

UNIFORM 1';,10',11 'I ,,".1" •.. :J 1\\, 

COMMAND fiElD UNIT 
(1I1f'1Qt'lh'" I\'nth'" 

MnNITOft f.{'·~ VlrlNITY A"Slr~NMtNT<; VIA 

AAOIO tt:HANNf l 1 OR .' 
!r.VE~,TrAnf '/H'INITY r.ALlS 
IN!.TRurT fInO UNIT FOR MORE/lESS uNITS 

5UPF.RVlsr. liPFt tAL C Asro:. ,~. UNNATURAL 
AND/on T','PE 1 AGAIN THt?OUGH THf SECTOR 

COMMANrH."R 
1\0:.,,15T I~' SPECIAl PPOBLt"tvlS IN [lOOKING 

~~!5Pf('T!o 

lINIFOAM 1',1 ' T' It' \'. " ~~ ., ~,.I It I 

C:O~,1MANn F l£.l 0 WI/IT 
'hnl'rq",flcv 1'.~(1rl(l 

MONITOR AU .. !.H TOR ,:J:\,~ l5 
MOOIFY CAR H",:!~GNMrr~T~ MAnE llY RACIO 
OISf>ATCHf R A~ RCQlHRl:U 

8ACKUP All !>f"RlOU"~ CALt..~ 
NOTIFV v.' .... '("H COMMANOfR OF ANI( UNUSUAl. 
PROBl f;MS ANO.OR (AL l,S IN HIS SECTOR 

UNIf(lHM OIS1HI('r p;\lROl 
FIHD II,~JT 

'Em"rqrIH\' Modi" 

• PATnCIL ASSf(';NFn AREA 

O~5£RVf INCJOENT ON PA rpOl 

NOTlFV t':OMMANO CONTROL Or' INrlOtNT 

• REQUeST ~HJ.NGf. OF !',"'ATUS 

• n£C'FlVf A"'~ 1r.r..',4F'~T VIA RAOIO 

A'I<.NOWl H~G£. A!>SIGNMENl VIA RAnlt) 

• Ar I'N,'WJj (tH'r. ARnl'lAl '!IA RAlIlO 

• Uf aUE ',T A'lnlTl('NAl uNITS ANO:"OR SPE::'IAL 

L
' IJtoflTS l"inN 0 p tJ) 

" t:lfl AY INrf)fH,'ATION TO UNIT"" 

pr<;PC"lND FIFI h tOMMANOt;, 

• noot< SU,:!PECTS 

136 
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FUNCTIONAL BLOCK FLOW CHART 
INTERNAL MODE 

• COMPLAINT DESK FUNCTION 
"Internal Mode" 

.. MONITOR CIVIL DEFENSE NETWORK PHONE 

.. BLOW NOON CIVIL DEFENSE WHISTLE ON 
EVERY MONDAY 

.. RELEIVE RADIO ANDIOR TIT OPE.RATOR WHEN 
NECESSARY 

• COLLIATE. AND FILE 602·03 ANO 60=.O!l 

RADIO DISPATCHER FUf"CTION 
"Internal Mode" 

o RECORD ACTION TAKEN AND TIME ON BACK 
OF 602·03 OR 602·09 

.. ASK FOR FORM 602·03 FROM COMPLAINT DESK 

.. OBTAIN 602·03. 

UNIFORM 
COMMAND FIELD UNIT 

"Internal Mode" 

.. REVIEW AND RECOMMEND DISCIPLINARY 
ACTION 

o REVIEW MANPOWER DiSTRIBUTION WITH THE 
SGTS. 

.. REVIEW CRIME STATISTICS BY TYPE AND 
LOCATION WITH SGTS. 

• LISTEN TO PERSONAL PROBLEMS OF MEN THAT 
THE SGTS. COULD NOT HANDLE 

.. ENFORCEMENT OF CIVIL SERVICE AND O.P.D. 
RULES 

• REVIEW VACATION SCHEDULE 

UNIFORM (SECTOR COMMANDER) 
COMMAND FIELD UNIT 

"Internal Mode" 

o INVESTIGATE MISCONDUCT AND REPORT TO 
COMMANDER VIA WRITTEN REPORT 

.. REVIEW CRIME STATISTICS AND MANPOWER 
DISTRIBUTION WITH LT. 

o PREPARE VACATION SCHEDULE 

.. LISTEN TO PERSONAL PROBLEMS OF THE MEN 

o CONDUCT 15 MINUTE A.M. INSPECTION 

UNIFORM DISTRICT PATROL 
FIELD UNIT 

"Internal Mode" 

o TESTIFY AS REQUIRED 

.. ATTEND WATCH MEETING 
o OBSERVE ALL C'VIL SERVICE AND O.P.D. RULES 

AND REGULATIONS 

• SEEK ADVICE ON PERSONAL PROBLEMS FROM 
SUPERVISORS 

---.--~~""-. ---~,-----------.--

.... --]' '. 
[ •... 

:J 
1-]-
I' 
.J [. ] 

[ . J 

[ J 
] 

] 

] 

L ] 

[ ] 

[ ] 

L 1 
[ 1 
[ 1 
[ 1 
[ 1 
[ "1 

F .'~: 

; 
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FORM 602-09. 

urln thJ. IJFrn.';.1 NO 01S1, I DIS.ATCHfll 

01 0 n~"Na VIH I. OO""AOI 
02 0 5TO''''"Q "IIUO" II 0 FLAT TJl'llf 

Y~4R STATE TAO NUMBEn 

03 0 HOUsr CH!CI(" tI 0 VEil e ... oll( DOWN 

040 0 IUSlH[S5 CH!!C.w; 10 0 ,UDtO "filA,,,, 10.& 10·8 

01 0 UIIIVIHO WJ!IfT. 20 0 Clf'( COU"T 

-< Oil 0 .UI'IVlfojQ fI\.I., " 0 C~I'" CQU"" -' 
"-
c5 

or (] 'OLLOW U' 1101'1. '2 0 J' COUIII' 

0 01 C :UATION .uour 1l 0 JUV COurtt Z 
-< 
-' a. 0 "'~"O'U l1li'1111''''0 : .. 0 JOL OFflCf REMARKS 0:: 
0 100 T1'I1H" pnl50P'lfJI 2ItDf'C'lll:l 

If 0 .001l(1NO 'AISONlI" tI 0 LV' CITY "''''TS 

I U 0 CO,FEt illEAJt :n 0 OTH~" 

130 Ir.I!4LS 21 0 CH(CIt VCI1 I'IfO 

II 0 'FII, Nrc"'llY H 0 CtIf:CK H"" WAH' 

I!I 0 W[UINO UNIT SO 0 10·1 

LEW:S ,"'H'ft 

FORM 602-03 

Figure 22 The 602-09 (Top) And The 602-03 (Bottom) Completed By 
The Complaint Desk And Radio-Dispatch Personnel. 
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.6 D1 ANFO 

.5 .S 

% .4 
x- 0.06 
• -O.lz. 

f. .4 
x- 0.95 

~.3 
s - 2.80 

Figure 

.3 

.2 

.1 

.5· 
F1 

x- 0.95 
s • 2.99 

.2 

.1 

1.'iJ 

.5 
RAn 

s - 1.61 
.3 

.2 

.1 

to" 

%.4

l 
x-0.44 

lll1JJDlJ:p:::j:::!:::;=t:::F!:p>-- I I r=r--r' I I I 
• Z ~c; I." 1 ... 1 ,,11 t.IS t.'I> 0 .,4 .~q .~3 .sa ."/2. .8b 1.01 /.IS' 1.2¥ 

.4 

').:.3 
/I .2 

.1 

.S 

.4 

~~ .3 

.2 

minutoB minutes 

D2 

x • 0.77 

5 - 3.49 

.~I ,I "a. I,.-e 1.63 1.,1$ 
MinuteD 

TR'lL 

x' 4.61 
s • 8.B< 

.4· 

f~ .3. 

.5· 

(~.4' 

.3· 

.2-

CAW 

x' 0.43 
s = 1.48 

AN" 

x' 15.97 
5 • '\3.19 

o ,1!8 I.~ 2.~l 3.5'0 ~.~i .1;1S' tJ3 1.00 Hi I,IS' 0 ~"'L 1<.<5' Il.01 11.11 tA" tJlI'I a.17 Jz'1I u,a 
mi~tutelJ minutos 

24 Distribution Histogram For Each Simulation Parameter With The 
Independent Variable Time Measured In Minutes On The Horizontal 
Axis And The Nonna1ized Frequency Wi thin Each Time Interval 
Denoted Fx/N On The Vertical Axis. 

TABLE 32 

TELEPHONE FREQUENCY OJUNT STUDY 

DATA SillNARY 

CUM\1ULATIVE DAILY TOTALS 

Day Total Total 
Calls 602-03 

MJN 10049 2293 
TUBS 10656 2297 
WED 10983 2219 
TIIUR 10484 2245 
PRI 11618 2701 
SAT 11163 2646 
SUN 7380 1815 

TOTAL 74137 16212 

AVG 757 165 

ClThMJLATlVE SHIFT TOTALS 

Shift 

1st 
2nd 
3rd 

TOTAL 

Total 
Calls 

16067 
26067 
32003 

74137 

Total 
602-03 

3080 
5664 
7472 

16216 

Total 
602-09 

1030 
1010 
1169 
1047 
1228 

883 
543 

6910 

71 

Total 
602-09 

1411 
2505 
2994 

6910 

% Of 
Grand 
Total 

13.9% 
14.7 
15.5 
14.5 
16.0 
15.3 
10.1 

14.3% 

% Of 
Grand 
Total 

21.7% 
35.2 
43.1. 

% Of 
602-03 

22.8% 
21.6 
20.2 
21.4 
23.2 
23.7 
24.8 

22.5% 

% Of 
602-03 

19.2% 
21. 7 
23.3 

% Of 
602-09 

10.2% 
9.5 

10.6 
10.0 
10.6 

7.9 
7.4 

9.5% 

% Of 
602-09 

8.8% 
9.6 
9.4 

142 
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Figure 25 Graphical Rep:n~sentatioll Of The Total Voltune Of Inhcn.md 
Calls And Percentage Of All Fonns Completed By Day Of Week 
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[ 1 

[. 1 
Ii, 

[1 lJ 

[ 1 
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TIME INTERVAL 
Minutes 

0 0.5 
0.5 - 1.0 
1.0 - 1.5 
1.5 - 2.0 
2.0 - 2.5 
2.5 - 3.0 
3.0 3.5 
3.5 - 4.0 
4.0 - 4.5 
4.5 5.0 
5.0 5.5 
5.5 - 6.0 
6.0 - 6.5 
6.5 7.0 
7.0 - 7.5 
7.5 - 8.0 
8.0 - 8.5 
8.5 - 9.0 
9.0 9.5 
9.5 10.0 

10.0 10.5 
10.5 11.0 
11.0 - 11.5 
11.5 - 12.0 
12.0 12.5 
12.0 13.0 
13.0 - 13.5 
13.5 - 14.0 
14.0 14.5 
14.5 - 15.0 
15.0 15.5 
15.5 - 16.0 
16.0 16.5 
16.5 - 17.0 
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INBOUND TELEPHONE FREQUENCY DISTRIBUTION 

FIRST SHIFT SECOND SHIFT THIRD SHIFT 

17 67 128 
16 65 116 
15 59 87 
12 46 60 
9 34 59 
6 29 49 

14 35 29 
7 21 16 
9 20 19 

11 15 14 
12 12 13 
4 5 11 
.4 6 8 
4 4 8 
7 8 5 
3 5 6 
2 5 2 
0 1 3 
2 3 2 
1 3 3 
2 2 2 
1 3 2 
2 2 2 
1 3 0 
2 1 0 
1 a 0 
0 0 0 
1 1 0 
3 0 2 
0 1 0 
3 0 1 
1 0 2 
4 0 0 
0 0 0 

.~"~. "'· __ H~" •.•• 
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INBOUND TELEmJNE FREQUENCY HISTOGRAM 

1st Shift 

2300-0700 

N 

2nd Shift 

0700-1500 
N 

9 .1 2 3 4- S G 7 8 9 10 II 11-

Minutes 

3rd Shift 

1500-2300 

N 

. \ 

[ ] 
[ : ] 
_Ii] 

] 
B: 1 

.. 1 

-1 
[ ) 

~(),RM'I7N 

DATr'--~)?E.I1..~ 
SHIFT 1 ~ 3 

FROM PUBLIC 

TOTAL 602-03 602-09 

IIIJ/II/ If/JlIII if! 

IIJtI1lj III/lf/J 

h~ nn ft{Ji 

l!I{/1fl 

W!tUJ 

rm~ 
lIII.f/Ij 

Jill 

Cf3? . c'f ;.d /.;.¥ 

I/NO . of , ).j 
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COH~L\m)/C()NTROI. n.LEPUONE FRE{jI'F.NCY COUNT 

, . 
U,l'.O. !)r;PT. CALLS GALLS FRjlli UTUER AGENCIES CALLS J.2 OTIIER AGENCIES 

TOTAL 602-03 602-0r' TOTAL 

!II( 111/ !till i/m III/ ,III! I!Il 
114 !!If IJI/II!! 
/fIj7fl/. 

HIJ!1I1 
IIllljlf 
/1Ii rl{( 

Cll!!'lA:m/cmmtOL TINE STUD'i SHEET 

602-03 

III! 
602-09 r01AL 602-03 602-09 

//// 17 

, 

'-'-7 Name: erm 

Clf) ('j\f\NGf!;O /t1llI/;;> 

J.JO GIIL.!) S(!N" 

17lANSt'"'€fCJ!O 171 

/eCI ,Of <).5 ,~I / .. or: /.11 /.).r .3.02.. 

i 
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REAL MEAN(8 ) 
INTEGER DAY,SHIFT,~ORM7C,CT(8 ,51),TIME 
DIMENSION IT(51),IC(51) 
DIMENSION R(a ),Q(8 ),SIGMA(8 ),T(10,51) 
DIMENSION V(S ),S(8 ,7,3,3},SQ(S ,7,3,3),CI(S ,7,3,3) 
DIMENSION SDV(S ,7),SQDV(S ,7),CDV(S ,7),SFV(S ,3),SQF-
-- V(S ,3),CFV( 

18 ,3),SSV(8 ,3),SQSV(S ,3),CSV(S ,3),SD8(7),SQ08(7),CO-
8(7),SF8(3), 

2SQF8(3) ,CF8D) ,SS8(3) ,SQSS(3) ,CS8(3) ,S06(7) ,SQ06(7) ,CO-
6(7),SF6(3), 

3SQF6(3) ,CF6(3) ,SS6(3) ,SQS6(3) ,CS6(3) 
DIMENSION VMD(S ,7),VSGD(B ,7),VMDS(7),VSGDS(7),V~D6C7-

),VSGD6(7), 
1VMF(S ,3),VSGF(S ,3),VMFS(3),VSGF8(3),VMF6(3),VSGF6(3)_ 

,VMS(S ,3), 
2VSGS(8 ,3),VMS8(3),VSGS8(3),VSGS6(3),VMS6(3) 

52 FORMAT(//I//,35X,'DATA REDUCTION FOR THE COMMAND/CONTR-
OL SIMULATIO 

IN',/,44X,'OF THE ORLANDO POLICE DEPART~ENT,,/,50X"BY 

2ASALE',/////) GERALD LCC 

100 FORMAT(2I1,SX,SF6.2,14X, II) 
200 FORMAT(lHl,/////,43X,'MEAN AND STANDARD DEVIATION BY 0-
300 FORMAT(28X,SF8.3) 
301 FORMAT(28X,8F8.0) 

AY',//) 

400 FORMAT(1Hl,///,31X,'MEAN AND STANDARD DEVIATION 
UNIT TO CLEA 

lR THAT CALL',/,54X,'TIME TO 10-8',//) 
500 FORMAT(40X,FIO.3, 5X,FIO.3, 5X,FIO.3) 
600 fORMAT(/// ,30X,'MEAN AND STANDARD DEVIATION 

10 .eET TO SCENE' ,1/) 
700 FORMAT(2SX,SF8.3) 
701 FORMAT(28X,8F8.0) 
900 ~ORMAr(46X,F8.312X,F8.3,2X,FS.0,/) 

E FOR UNIT T 

FOR A -

OF TIM-

1000 FORMAT(// ,38X,'MEAN AND STANDARD DEVIATION BY 
TYPE OF-

FORM'';,54X 1,'TIME TO 10-8',//) 
1001 FORMAT(// ,38X,'MEAN AND STANDARD DEVIATION BY TYPE OF­

FURtJ.' ,;, 54X 

r 
r-:~ If 

r; 

1 
"'., J 

~------------------------
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1,'TIME TO 10-6',//) 
1100 FCRMAT(lHl,33X,'MEAN AND STANDARD DEVIATION OF EACH VA­

RIABLE BY SH 
llFT',//) 

1101 FOR~AT(II,42X,'MEAN AND STANDARD DEVIATION BY SHIFT',/­
,54X,'TIME T 

10 10- 8 I, / ) 
1102 FORMAT(//,42X,'MEAN AND STANDARD DEVIATION BY SHIFT',/­

,54X,'TIME T 
10 10-6' ,/) 

1103 FORMAT(30X,'VARIABLE 01',' = , ,'THIS VARIABLE IS THE­
TOTAL TIME T 

10 ANSWER THE' ,1,35X,'TELEPHONE' ,I) 
1104 FORMAT(30X,'VARIABLE ANFO',' = , ,'THIS VARIABLE IS T­

HE TOTAL TIM 
IE TO GATHE~',/,35X, 'ALL THE INFORMATION FROtv' THE TELEP­

HAUNE CALL', 
2/) 

1105 FORMAT(30X.'VARIABlE F1',' = , ,'THIS VARIABLE IS THE­
TOTAL TIME 

ITO CHOOSE ',/,35X,'AND THeN CO~PLETE THE APPROPRIATE F­
ORM',!) 

1106 FORMAT(30X,'VARIARLE RAD',' = ','THIS VARIABLE IS TH­
E TOTAL TIME 

1 FOR THAT FORM',1,35X,'TO GET TO THE RADIO-OPERATOR',I­
) 

1107 fORMAT(30X,'VARIABLE 02',' = ','THIS VARIABLE IS THE -
TOTAL TIME F 

lOR THe ',/,35X,'RADIO-OPERATOR TO READ AND ASSIGN A UN­
IT',/) 

1108 FORMAT(30X,'VARIABLE CALu',' = , ,'THIS VARIABLE IS T­
HE TOTAL TIM 

IE FOR THE' ,1,35X,'RADIO-OPERATOR TO GIVE THE INFORMATI­
ON TC THE UN 

2IT',/) 
1109 FLJIU~AT(30X,'VARrf..\BLE Tf{VL',' =' ,'THIS VARIABLE IS TH­

E TOTAL TIf'-1E 
1 FOf{ Th~' ,/,35X,'UNIT TO GET TO THE ASSIGNED LOCATION'­

,/) 
1110 FORf'-1AT(30X,'VARIABLE ANVl',' = , ,'THIS VARIABLE IS T­

OTAL INVESTI 
IGATIO~ TIME',/,35X,'r-OR ThAT CALL',!) 

1113 FORMAT(45X, 'THE TOTAL NU~BER PER CATEGGRY',/) 
1114 rORMAT(42X,'THE MEAN FOR EACH ELEMENT IS AS FOLLOWS',/­

) 

p1115 ~DRMAT(41X,'THE STANDARD DEVIATION OF EACH ELEMENT 15'-
,/) 

1200 FORMAT(3X,I4,8F6.2) 
1201 FORMAT(lH1,51X,'INbCUI\O FRf:t:.:UI:NCY'dll,48(54X,2I6,/» 
1300 FORMAT(Sl!2SX, 4(F7.3,lX,I5,3X),Il,l1l 
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C 
C 

1400 FORMAT~IHl,I/,51X,IFREQUENCY POLYGON',11,28X,41F8.3,8X­
),/,28X, 4(F 

18.3,8X),1) 

1600 FORMATCIH1,25X,'MEAN AND STANDARD DEVIATION OF EACH VA­

IPE OF FORM COMPLETED',//) 

REWIND 1 
NN=1 
IN=6 
00 24 J=lt8 
00 24. K=l, 7 
DO 24 L=1,3 
00 24 M=1,3 
SeJ,K,L,M'=O. 
SQeJ,K,L,M)=O. 
CI(J,K,L,M)=O. 
SDVeJ,K)=O. 
SQOV(J,K)=O. 
CDV(J,K)=O. 
SFVeJ,L)=O. 
SQFV{J,l)=O. 
CFV(J,L)=O. 
SSV(J,M)=O. 
SQ5V(J,M)=O. 
CSV( J ,t~ )=0. 
SD8(K)=0. 
SQD8CK)=0. 
CD8eK)=0. 
SF8eL)=0. 
CD8(K)=O. 
SQF8(l)=O. 
CF8(L)=O. 
SS8eM)=0. 
SQS8{M)=0. 
V(J)=O. 
SIGMA(J)=O. 
MEAN(J)=O. 
Q(J)=O. 
R(J)=O. 
SD6(K)=O. 
SQD6(K)=0. 
CD6eK'=0. 
SF6(L)=O. 
SQF6(U=O. 
CF6(L)=0. 
SS6(M)=O. 
5056(1'-1)=0. 
CS6(M)=O. 

RIABLE BY TY 

0--
r.""""",,,,,",,,,,,_.,"",,,,,,~ ':r~"-r-'" ,.,," ._,~".,~' "~",",".'~"",~ _____ ~ 

:1 
:'J 
:."] 

.. J 

CS8(M)=O. 
VH06(K)=O. 
VIv10H(K)=O. 
VMF-B(U=O. 
VMF6(L)=0. 
VMS 8 ( ~,\ ) = 0 • 
VMS6(M)=0. 

24 CONTINUE 
DO 25 1=1,10 
DO 25 J=1,51 
1T(J'=0. 
IC(J)=O. 
T(I,J)=O. 
CT(I,J'=O. 

25 CONT1NliE 
1 READ(NI\I,lOOI DAY,SHIfT,(V(J',J=1, 81,FORM 

I<=[)AY 
L=FOKtJ 
M=SHIFT 
C08(K)=CD8(K)+1. 
CF8(LI=CF-8(L)+1. 
CS6(M)=CS6(M)+i. 
CS8(Ml=C58(Ml+l. 

. CD6(Kl=CD6(Kl+1. 
CF6(L)=CF6(L)+1. 
00 2 J=1,8 

47 IF(V(J).EQ.O.) GO Te 2 
S(J,K,L,M)=S(J,K,L,~)+V(J) 

SQ(J,K,L,M)=SW(J,K,L,~)+VIJ)**2. 

CIIJ,K,L,M)=CIIJ,K,L,W)+l. 
2 CONTINUE 

IF(DAY.NE.O) GO TO 1 
on 3 J=1,8 
DU 3 K=1,7 
DO 3 L=1,3 
DO 3 M=1,3 
5DVIJ,K)=SDV(J,K)+SIJ,K,L,~) 

SQDV(J,K)=SCDV(J,K)+S~(J,K,L,~) 

CDV(J,K)=CDV(J,K)+CI (J,K,L,~) 
SFV(J,L)=SFV(J,L)+S(J,K,L,M) 
SQFV(J,LI=SQFV(J,L)+SQ(J,K,L,M) 
CFV(J,L)=CFV(J,L)+cr(J,K,L,~) 
SSV(J,M)=SSV(J1~)+S(J,K,L,~) 
SQSV(J,M)=SQSV(J,M)+S~(J,K,L,M) 

CSV(J,M)=CSV(J,M)+CI{J,K,L,~) 
SD8 ( K ) = S D 8 ( K ) + S I J ,I' , L , M ) 
SF8{L)=SF8(l)+S(J,K,L,~) 
SS8(MI=SS8(M)+S(J,K,L,M) 
IF{J.GT.7) GO TO 3 
SD6(KI=SD6(K)+S(J,K,L,~) 
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SF6(L)=SF6(L)+S(J,K,L,M) 
SS6(M)=SS6(Ml+S(J,K,L i M) 

3 CONTINUE 
00 5 J=1,8 
00 5 K=1,7 
IF(COV(J,K).LE.l.) GO TO 28 
VMO(J,Kl=SOV(J,K)/CDV(J,Kl 
VSGD(J,K)=SQRT«SQDV(J,Kl-(SDVtJ,K)**2./CDV(J,K»)/(CO-

8 VM08(K)=VMD8(K)+VMP(J,K) 
SQD8(K)=SQ08(K)+(VSGD(J,K)**2) 
IF(J.GT.7) GO TO 5 
VMD6(K)=VMD6(K)+VMD(J,K) 
SQD6(K)=SQD6(K)+(VSGO(J,K)**2) 
GO TO 5 

28 VMD(J,K)=O. 
VSGO(J,K)=O. 
GO TO 8 

5 CONTINUE 
DO 6 J=1,8 
DO 6 L=1,3 
IF(CFV(J,L).LE.l.) GO TO 26 

V(J,K)-l.» 

VMF(J,L)=SFV(J,L)/CFV(J,L) 
VSGF(J,L)=SQRT«SQFV(J,L)-(SFV{J,L)**2./CFV(J,Ll»/(CF-

10 IF(CF8(Ll.EQ.0.) GO TO 34 
SQF8(L)=SQF8(L)+(VSGF(J,L)**2) 
VMF8(L)=VMF8(L)+VMF(J,L) 
IF(J.GT~7) GO TO 6 
IF(CF6(L).EQ.0.) GO TO 35 
VMF6(L)=VMF6(L)+VMF(J,Ll 
SQF6(L)=SQF6(Ll+(VSGF(J,Ll**2l 
GO TO 6 

26 VMF(J,Ll=O. 
VSGF(J,Ll=O. 
GO TO 10 

34 VMF8(Ll=0. 
35 VMF6(L)=0. 

6 CONTINUE 
DO 7 J=l,8 
DO 7 M=1,3 
IF(CSV(J,Ml.LE.l.) GO TO 27 

V(J,Ll-l.» 

VMS(J,Ml=SSV(J,M)/CSV(JrMl 
VSGS(J,M)=SQRT«SQSV(J,Ml-(SSV(J,Ml**2./CSV(J,M»)/(CS-

12 IF(CS8(Ml.EQ.0.) GO TO 38 
VMS8(M)=VMS8(M)+VMS(J,M) 
SQS8(M)=SQS8(Ml+(VSGS (J,t-1)**2) 
IF(CS6(M).EQ.O.) GO TO 39 
IF(J.GT.7) GO TO 7 

V(J,t-1.)-l. l) 

r 

[ 

[ 

[ 

[. 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

I 
I 
] 

] 
,] 

J 
] 

1 
1 
] 

] 

] 

] 

1 
1 
1 

...• ~ 

1 

C 

C 

VMS6(M)=VMS6(M)+V~S(J,M) 
SQS6(M)=SQS6(M)+(VSGS (J,~)**2) 

GO TO 7 
27 VMS(J,M)=O. 

VSGS(J,M)=O. 
GO TO 12 

38 Vfv1S8(M)=0. 
39 VMS6(M)=0. 

7 CONT Ir~UE 
DO 31 K=1,7 
VSG08(K)=SQRT(SQ08(K) ) 

31 VSG06(K)=SQRT(SQ06(K) 
DO 32 L=l r3 
IF(CF8(L).E~.0.) GO TC 40 
VSGF8(L)=SWRT(SQF8(L» 
VSGF6(L)=SQRT(SQF6(L» 
GO TO 32 

40 VSGFB(L)=O. 
VSGF6(L)=0. 

32 CONTINUE 
CO 33 M=1,3 
1F(CSB(M).EQ.0.) GG Te 41 
VSGS8(M)=SQRT(S~S8(~» 
VSGS6(M)=SCRT(SQS6(V) 1 
GO TO 33 

41 VSGS8(M)=O. 
VSGS6(M)=O. 

33 CONT1\JUE 
DC 15 1=1,8 
80 14 J=1,7 
Q(I)=Q(I)+VMO(I,J) 
R( I }=R(I )+VSGO( I ,J)*';'2. 

14 CON T Hl U E 
MEAN ( I ) =(,j ( I ) 17. 
SIGMA(I)~ SQRT(~(I» 

15 CONTINLE 
CO 42 1=3,49,2 

421T(I)=«(1-1)12)*100 
CO 43 1=2,48,2 
N=I-l 

43 IT(I)=IT(N)+30 

RtWINC 1 

23 . REA 0 ( NN ,1 00) DAY, S H 1FT ,( V ( J ) , ~l = 1, 8), FeR ~\ 
DC 20 1=1,8 
OU 22 J=1,51 
IF(V(I).t:Q.O.) GO TO 20 
IF(J.f:~.?l) GO TO 21 

4 9 T ( I , J ) = ( ( fA E A N ( I ) + 1 • 96 ':' S I G fV A ( I ) ) 150. ) ':t( J-l ) 
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C 
C 

K=J+1 
T( I ,K )=( (MEAN( I )+1.96*SIG~A( I) l/50. l*J 
IF(V(I).GT.T(I,J).ANo.V(I).LE.T(I,K)) GO TO 21 
GO TO 22 

21 CT(I,J)=CT(I,J)+1 
22 CONTINUE 
20 CONTINUE 

00 44 1=1,48 
IF(I.EQ.48) GO TO 45 
N=I+l . 
IF(TIME.GE.IT(I).ANo.TIME.LT.IT(N))GO TO 45 
GO TO 44 

45IC(I)=IC(I)+1 
GO 1"0 46 

44 CONTINUE 
46 IF(oAY.NE.O) GO TO 23 

WRITE(IN,52) 
WRITE(IN,1103) 
WRITE(IN,1104) 
WRITE(IN,1105) 
WR I TE ( 1 N, 1106 ) 
WRITE(IN,l107) 
WRITE(IN,110S) 
WRITE(IN,1109) 
WR IT E ( IN, 111 0 ) 
WRITE(IN, 200) 
WRITE(IN,1113) 
WRITE(IN, 301)(CoV(I,J),I=1,S ),J=l,7) 
WRITE( IN, 1114) 
WRITE(IN, 300)«(VtAo(I,J),I=1,S ),J=1,7) 
WRITE(IN,1115) 
WRITE(IN, 300)( (VSGo(I,J),I=l,S ) ,J=1,7) 
WRITE(IN, 400) 
WR IT E ( 1 N, 500) (V M 08 ( I ) ,V S G 0 8 ( I ) 1 CO 8 ( I ) , 1=1 ,7 ) 
WRITE(IN, 600) 
WRITE(IN, 500'(Vtv1D6(1),VSG06(I),C06(I),I=1,7) 
WRITE(IN,1600) 
WRITE(IN,1113) 
WRITE( IN, 701) «(CFV{I ,J) ,1=l,S ) ,J=2t3) 
WRITE(IN,1114) 
WRITE(IN, 700)(VMF(I,J),I=1,8 ),J=2,3) 
WRITE( IN, 1115) 
WRITE(IN, 700)((VSGF(I,J),1=1,8 ),J=2,3) 
WRITE( IN,lOOO) 
WR IT E ( IN, 900) ( V M F 8 ( I ) ,V S G F 8 ( I ) ,C F 8 ( I ) , 1=2 ,3 ) 
WRITE(IN,1001) 
WRITE( IN, 900) (VMF6( I) ,VSGF6( I) ,CF6( 1),1=2,3) 
WRITE(IN,1100) 

---------_._----------- ~---- --, 

WR IT!:: ( 11\1, 1113) 
WRITE(IN, 7011(CSV(1,J)tI=1,fj ),J=1,3) 
WRITE( IN, 1114) 
WRITE(IN, 700)«VMS(I,J),I=1,8 ),J=1,3) 
wR IT E ( IN, 1115 ) 
WRITE(IN, 700)«VSGS(I,J),I=1,8 ),J=1,3) 
WR ITE (IN, 1101) 
WRITE(IN, 900)(VMS8(I) ,VSGS8(I),CS8(I),I=1,3) 
WRITE( IN,l102) 
WRITf:(IN, 900) (VMS6(I) ,VSGS6(I) ,CS6(1) ,1=1,3) 
W R IT E ( IN, 1400 ) { ME A 1\1 ( I ) , 1 = 1 ,4 ) , ( S I G MA ( I ) , 1-=1 , 4 ) 
WR I TE ( IN, 1300) ( ( r ( I , J ) ,C T ( I , J ) , 1=1 ,4) , J= 1,51 ) 
viR IT t: ( IN, 1400 ) ( MEA N ( I ) , I = I) , 8 ) , ( S I G MA ( I ) , 1=5 ,8 ) 
WRITE(IN,llOO)«T(I,J),CT(I,J),1=5,8 ),J=1,51) 
WRITE(IN,1201)(IT(I),IC(I),I=1,4S) 
STUP 
END 
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APPENDIX C 

GPSS/360 PROGRAM CODE SEGMENTS FOR COMPLAINT DESK 
CLERK AND FIELD UNIT MJDEL SEGMENTS ....................... 156 

REPRESENTATIVE SIMULATION MJDEL OUTPUTS SHOWING 
RANGE OF GPSS/360 DATA PRESENTATION CAPABILITIES .......... 157 
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GPSS/360 PROGRAM CODE SEGMENTS 

FOR CQ~LAINT DESK CLERK AND 

FIELD UNIT MODEL SEGMENTS 

CLERK MACRU ARGUMENTS 
A = CLERK UNIT BLOCK GROUP NAME 
8 = FACILITY NAM~ FOR CLERK 
C = 'NOGOX', X = ASCE~DI~G UNIT NUMBER STAR f MACRO ---- - - ... ----... ---,<--.>-... - ... - ._." .. _- -. 

156 

--- ._---,----

SEIZE $B IDLE CLERK FOUND ••• NOW ANSWER PHONE 
DEPART INPUT LEAV~ INPUT CALL QUEUE 
ADVANCE FN$TTYM RESPONSE TIM~ TO ANSWER PHONE 
ADVANCE FN$INFO GATHER INfORMATION 
TEST LE P2,K2,$C DIVERT NON-SERVICE CAllS 
ADVAI\.jC!: FN$f'oTfM'-"'--" - 'F'()RM-Cci~,PL-ETToN ._-«._----_. 
RELEASE $B HANG UP PHD'l!: 
TRANSFER ,CNVYR SEND TO RADIO OPERATOR 
RELEASE sa HANG UP PHO~E 
TRANSFER ,NOACT GATHER STATISTIC~ ON NO-ACTION CALLS 
ENDMACRU , __ .... __ .. ". __ ._,_ ....... __ ... _"", __ " ..... _._ .......... _____ . __ ..... _____ _ 

FUNIT MACRO ARbUMENTS 
------'--"--:A~= H i::L D uNTf-i1·C5ci(.·J,\M·E·· GlfOUp -_. _ ... - ... --. . __ ._._'. 

t3 = ALTERNATE BRANCH POn-IT FOR 'CURRENT XACT 
C = ~ACILITY I-OR f-I~LO UNIT (CAR,r-~OTOR,SARGE,LT) 
D = UUTX, LAsrx = I\Scr:i~DING tXrT NIJM13tR 
E = XTRX, LASTX = ASCE~DING ~XIT ~UMdER 
F = RADIO (EAST G~ weST) 

---::----:~-- .. _-- .... ... . 
FUNIT STARTMACRO 
$A GATE NU $C,~B 

SEllE $C 
ADV t~NC r: fJ 5 
TAB U L ATE T E: 1'1 () 
A D V A N C t p .. ? __ .. .. . ___ ... . .. 
T R M'l SF E R • 0 ~ 0 t j,f), .h t 

$E: PREtMPT $F 
ADVANCE 17,1 
RETURN $f-
RELEASE $C 
T R AN SF r:B .. ___ ' F·_I f\j ~ f· 

----:;E:=.""N'-:::D-'0i'-l A C R D 

.................... - ,._- .. -- ._-----
rEST IF U~IT CA~ ACCEPT CALL 
FIELD lH\IT NOW tJRtlCESSING CALL 
T I~ A \I E L T r v E 
U~IT ~OW AT SCENE OF COMPLA)NT 
I N V EST I GAT I ;) \; TI lY~ F. [) E LAY 

..,' ..... _- ... - ._- ... -. ,,-... - ~---.. ~ ------

INTt-RACT WITH KA,nO OPERATOR 
STA1US CHECK (DO~E 5 PER-CENT OF TIME) 
FKE:E RAU[O UPERA1UR 
FIELJ uhlIT :'~C\~ fREE , 
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• 950 * 
* 
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.~OO • 

* ~**** 
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/ 

UTILIZATION OF OTHER FIELD UNITS 
BY ASCENDING UNIT NUMBER 
(FRACTION OF TIME 'BUSY' 
ON 8-HOUR SHIFT) 

* * * **** • 
• 350 * ***** *.. "" • 

* *. *. *.**. *.*.. * • 
• 300 • ... * * • • * * * * 

.. ** •• * *. *.. ~ ... ~ ***** ***** • .. 
.250 • • *.. * *. * * *.. *. *. .**..... 

* **.*.. ..... ... • .... •• • * .**... •• * 
.200 • * .... .... •• • .... *. • * * • * •• • 

•• • * ... * •• *** * • • * * • .*.*. * • .* •• * * .. * *.. .... .. 
.150 *. *. *. ... *. * ***** ....... * •• • * • * •• ... ... • 
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.100 ... * * * * • * ... • * ..... **.. •• ... •• •• • * * * * * .... .. 
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.. * ... .. * *. ... ... •• * * .. * * * *.. .. * .... .. * ... ... .. 
• 000 * .. ***.** ........ **** ..... * .. ** .. ****** .. ** .. * •• ******* .. * ........ ~.***.*.** .. * .... ********* .. * .. *.~* .......... * ..... *.*.~ 

SARGr SARG2 SARG3 SARG4 ",CYCI MCYC2 HCYC3 MCVC4 keyCS HCYC6 MCye1 'hSll ASL2 ASLl ASL4 llEUT 

UNIT NUHBf:R. 
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UTILIZATION OF 
COMPLAINT DESK OFFICfRS 
AND RADIO OPERATCRS 
(FRACTIGN OF TI~E 'BUSY' 
ON 8-HOUR SHI H) 

* * • * .. * 
*'**** .. * • *- *' * 

'L".Q 

.100 *' • * • * *. *' * *' *' * • *' *. * * *-* ••• 
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UTILIZATION OF PATROL CARS 
BY ASCENDING UNIT NUMBER 
(FRACTION OF TIME 'BUSY' 
ON a-HOUR SHI FTl 

~.**. 
• • • ••••• * 

* • * .* ,. 
• :'00 * *~... * * •• "'** *. * * 

• • • * * *"'*.* '" * *.*** * *.. *~"** • 
• 4:'0 '" ** •• ~ '" * • .. *.. •••• * *. • * •••• * * 

*. -I< * • • **. * ** *. ** ** *. * 
.400 •• ,. '"**** ,. • ***.. *. * * * * '" * * *. * * *." * 

.,. ,. * ,. • • *. * * * * *****. * * *.. * * * * ,.,. • 
• 350 *. * * * .**** * • ••• * * • * .... * * *.. ~,. *. .... .. 

* •• * '" "'.'* * '" '* * ** ** ** ** *.* ** *. *. * 
.300 '" '" • * * ***.'" * * * '" *"'*** • * .**.*. * * .. ,. * * • * * * * * * * * * ,. 

•• ,.,. * * ,.. • * ,.,. * ***** * * ~ ;. .. * * * ,.. * * *. * * *. * * * 
.25C *,. * * ,. * ,.,. .,. • '" .,. ,. * • * .,. .,. .. * ,.,. ,.. ,. * * * .. * * * * 

,.,. ,... •• ,.. • * ,. * ,. * *,. •• *. .,. •• ,. * • * * * *. *. *.. * 
.200 * * ,.. "',. * * ,.. '" * *,. •• •• ,.. •• *. ... * * *.. .. * • * * * * 

"',. • * .,. * * *. ,.,. * * *. * * ,. * * * •• * * *. * * *. * * * * * 
.150 ,.,. .,. ,.. ,.,. ,. * ,. * •• • * *,. •• ... * * * * • * • * • * • * ,. * ,. 

,. * •• *") '" * • * • * * * * * • *- * * * * * * ,. * * * *. • * * * * * * 
.100 ,. '" * * *. ,. * * * * * * * * * * * * * • * * * * * * * * * *. * * • * ,. 

• * * * •• * * * * * * * * * * * * * * * * * * * * * * * * * * * * *,. * 
.050 * * ,. * * * • * *,. *,. * * ,.. *,. * * * * *,. '* * * * * * * * *,. ,. * * 

* * ,. * * * * * '*,. * * * * * * * * ,. * * * • * * * * * * * *. ~ * ,.,. ¥ 
.000 **********************'****.**.****************.**'************************'****,**************8**************.** 

CAROl CAR02 CA~03 CAR04 LAR05 CAROb CAROl CAR08 LAR09 CARlO tARll CAR12 CAR13 CARl4 CARl5 CARl6 CARll CARIS 

CAR/DISTRICT NUMBER 

VISTRICT N'S ••• lO,21,24,25,28,29,30,31,37,22,23,26,27,32,33,34,35,36 
CAR ~'S ••• 1, 2, 3, 4, 5, 6, 7, 8, 9,10,11,12,13,14,J5,16.17.18 

~ f -I r"""""': e .. '" " 

..., _,~"....J •• - ~. ,,-.. -~; 

.... - - ~ 
F-=---"-•• • II • -- ... .. p, ~ ~ ,~. '{ ~ 

----:i.li 
~ L .. L..i) kid: ~! It_I ~J L __ t , 11 ~ ~ t _u 

~ ~ J!!I!il 

QUEUE 

INPuf 
ERQ 
IIRQ 

SAVERAGE: 

MAXIMUM 
CONTENTS ----- i· 

2 
3 

TIME/TRANS 

ll1Btt:: reN4 
EhTRlfS IN TA~L~ 

174 

'JPP[ " 
Lll-'lT 

t; 
10 j 

2{}O 
300 
400 
5N) 
'>CO 
100 
1'00 
900 

1000 

P.!L.,.:~ 

AVERAGE 
CONTENTS 

.• 00l 
.021 
.070 

AVERAGE 

TOTAL 
ENTRIES 

326 
68 
56 

TIME/TRANS 

ZERO 
ENTRIES --jg-

57 

PERCENT 
ZEROS 
-99:0 

32 
EXCLUOING ZERO 

83.8 
57.1 

ENTRIES 

AVERAGE 
TIME/TRANS 
- ------:32'8 

15.294 
60.642 

"IE;'-: ARGUMENT 
318.636 

~TANnARO DEVIATION 
-160:000 

ceS~RVl-O 
~REt.uf.NGY 

o 
2 

:!7 
39 
~4 

17 

pER Cl:'lT 
UF TOTAL 

.00 
1.61 

21.77 
31.45 
19.35 
13.70 

OJliULATIVE 
PERCENTAGE 

.0 
1.6 

Z3.3 
54.8 
74.1 
87.9 
g4.3 
97.5 
97.5 
99.1 
99.1 

100.0 

CUMULA1IVE 
RE,.AINDER 

100.0 
98.3 
16.6 
45.1 
25.8 
12.0 

5.6 
2.4 
2.4 
.8 
.8 
.0 

REMAININ<; 
1100 

FREOUENCiES 

B 
4 
o 
2 
o 
1 

ARE: ALL ZERO 

6.45 
3.22 

.00 
1.61 

.00 
.80 

SAVERAGE 
TIME/TRANS 
-"35.666 

94.5105 
14l.500 

SUM OF ARGU~ENTS 
3951i.000 

MULTIPLE 
OF MEAN 

-.000 
.313 
.627 
.941 

1.255 
1.569 
1.883 
2.196 
2.510 
2.824 
3.138 
3.452 

TABLE 
~ 

CURRENT" 
CONTENTS 

NON-WEIGHlED 

DEVIATION 
FROM MEAN 

-1.991 
-1.366 
-.141 
-.116 

.508 
1.133 
1.158 
2.383 
3.008 
3.633 
4.258 
4.BB3 

I-' 
lJ1 
(.Q 

V 

". 

1 

t X: 

I-' 
~ 
a 

\ 
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FACILITY AVERAGE 
liT ILrZATION 

EAST .U5 
WEST .. 295 CLRK1 .• 422 

CLRK2 .?54 CLRK3 .Ot!9 
CLRK4 • O,~6 
CAROL .467 
CAR02 .409 CAR03 .324 
CAR04 .356 CARDS .508 
CAR06 .320 
CAR07 .296 
CAR08 

.4~4 CAR09 .314 CARLO .559 CARll .491 
CAR12 .384 
CARl3 .511 
CARl4 .• 499 .; 

CARIS .612 
CARI6 .550 CARl7 .450 C,4R 18 .493 SARG1 .249 SARG2 .281 SARG3 .367 

SARG4 0193 i-1CYC1 .480 
MCYC2 .162 
MCYC3 .116 MCYC4 .325 MCYC5 .325 
MCYC6 .197 MCYC7 .2dl ASll .184 
ASL2 • 297 
ASL3 .242 
ASL4 .2!l2 

LIEUT .381 

NUMBER 
ENTRIES 

70 
237 
180 

95 
42 
11 
10 

8 
7 

13 
10 
13 
9 

10 
9 

15 
11 
11 
9 

10 
12 
14 
12 
10 

9 
9 
7 
6 
9 
9 
6 
7 
8 
{I 

5 
5 
8 
6 
9 
8 

AVERAGE 
TrME/TRAN 

8~.771 
59.902 

112.694 
128.431 
1.02.476 
114.454-

2245.399 
2459.875 
2225.'t28 
1316.384 
2441. 500 
1183.769 
1578;771 
2035.699 
1678.666 
1790.466 
2145.454 
1617.454 
273001ii 
2396.500 
2449.916 
1886.428 
1802.750 
2369,.500 
1332,,666 
1504.000 
2518.142 
1550.500 
2563.666 
866.~;44 
936.0100 ' 

2234.714 
1951.1.?5 
1184.250 
2698.000 
1769.000 
1784.2 sci 
1936.666 
13470111 
2286.125 

SEIZING 
TRANS. NO. 

20 

3 

10 

13 

27 

21 
18 

6 
14 
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SITUATION SERIES A 

SCENARIOS 

Series description: 
This series consists of three hypothetical situations which all 
take place on a Friday evening beginning at 2244 hours during which 
the entire Orlando area is experiencing a thunderstorm wi tJl heavy 
rain and lightning. 

Situation 1 

Type: 
Personal call. 

Call description: 
Criminal Investigation Bureau wants Sgt. McNamara, signal 10. 

rffindling Procedure for examinee: 
o Oleck the duty roster to determine unit number assigned to Sgt. 

McNamara, if he is on duty and proceed to next procedure. If 
he is not on duty, tell the CIB caller and then hang up. 

o Fill in form 602-09 with unit number, the Sgt. 's name, a check 
mark in the block labeled OTHER, SIGNAL 10 ivri tten in the 
remarks section, and examinee's initials. 

o Time stamp the 602-09 on the back. 
o Send 602-09 to tile Radio Operator. 

Situation 2 

Beginning time: 
30 seconds after examinee answers the phone on Situation 1. 

Type: 
Accident. 

Location: 
OJrryford and Griffin Road. 

Reported by: 
Joe Jones, seT\Qce station attendent, phone 424-2486. 

Description of caller: 
Mr. Jones is in mild shock and speaking in an erratic manner, but 
fairly coherent. His descriptive vocabulary is that of approximately 
a sixth grader. 

Incident description: 
A sedan was traveling west on Curryford Road at a high rate of speed, 
attempted to stop for the traffic signal, because of the rain-slick 
street the sedan slid through the intersection into a utility pole 
on the MV comer knocking it down. It then continued sliding, coming 
to rest again~t 2. gas pump at the service station, rupturing a gas 
line inside the pump. The driver is pinned inside tile car, unconscious 
and bleeding. Gasoline is flowing openly from the Plll11p and the utility 
lines are down in the street. 

Handling procedure for examinee: 
Caller states that a bad accident has occured. 
o Examinee requests location from caller. 
o Examinee asks caller if there are injuries. 

. !. 
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o After finding out there are injuries, examinee tells the caller 
to stay on the line. 

o Put caller on hold. 
o Call ambulance. 
o Via the intercom: 

Advise the Radio Operator that an accident has occured at 
Conway and Griffin, district 36, and an ambulance has been 
dispatched. 

o Stamp form 602-03 twice, Oil:.::e for the approximate time received 
and once for the in-route time for the ambulance and police unit. 

o Return to the caller who is holding. 
o Advise caller that an ambulance and police car have been dispatched. 
o Request additional information from caller. 

NOTE: At this point the caller will volunteer the remaining infor­
mation about the accident as described in the se..:tion above on the 
incident description. 

o Put caller on hold. 
o Call the O.F.D. and advise then that a rescue unit is needed, giving 

the location, because a man is pinned in the car, and advise them 
that a gas leak was observed and utility lines are down. 

o Via intercom advise Radio Operator that the O.F.D. has dispatched 
fire and rescue units to the scene and advises Radio Operator to 
dispatch additional police units for traffic and crowd control and 
to prohibit any smoking in the area. 
NOTE: Since this is taking place at the time of shift dlange, the 
examiner (acting as Radio Operator) may advise the examinee that 
there are insufficient units available placing an additional burden 
on the examinee to request assistance from the OCSO or FHP or both. 

o Advise Orlando Utili ties of the d01med lines and the gas leak in 
addition to emphasizing the seriousness of the accident. 

o Return to the caller who is holding. 
o Request identification of caller and his phone number. 
o Complete 'Jle information needed on the 602-03. 
o Send 602-03 to the Radio Operator. 

Situatior:.. 3 

Beginning time: 
1 minute, 30 seconds after eKaminee answers phone on Situation 2. 

Type: 
Robbery (in progress). 

Location: 
7-11 convenience store at Princeton and Dade. District 22. 

Reported by: 
Jo1m Smith, manger of the store, IJhone 849-2444. 

Discription of caller: 
Mr. Smith speaks in a fas t exci tee', manner. 

Incident description: 
One white man and one black man, 1 )oth armed with revolvers, held 
Mr. Smith at gun point while removing approximately $200, in currency 
only, form the cash register. 11',e black man was about 6 feet tall, 
185 pounds, wearing black trousers and a light blue shirt. The 
white man was short, about 5 feet 6 inches, 130 pounds, with sholder 
length brmm hair, wearing dirty and ragged blue jeans and a gray 
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T-shirt. After leaving the store, the suspects entered a late 
model yellow sports car'.and headed west on Princeton. The only 
information about the car's tag was that.Mr. Smith could see it 
was a Fla. tag beginning with a 7. 

Handling procedure for examinee: 
Caller states that he has been robbed by two armed men. 
o Asks caller for location. 
o Asks caller if there were any injuries. 
o Turns on the emergency light to notify the Radio Operator to 

pick up the receiver ruld listen to the caller. 
o Examinee repeats (to caller for his verification and also for 

the benefit of the Radio Operator) location, incicent type, and 
district number. 

o Time stamp the 602-03. 
o Gets verification from the Radio Operator that she has received 

the information. 
o Advises caller that the dispatCher is listening and to slowly 

give a description of the subjects and any other information 
requested. 

o Upon completion of verification from the Raaio 'Operator, request 
identification of caller and his phone number. 

o Complete tile necessary entries on the 602-03~ 
o Send 602-03 to Radio Operator. 
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PERFOR:.iA~CE STA:~DARDS A~D EXA.:,a~;EE EVAT~UATION SHEET 

Situation 1 Possible Examinee 
Score Score 

A. Information Accuracy 
. Used correct form, 602-09 5 
. Necessary data entries (0 points if 

entry \.,as omitted or entry ,vas jncorrect): 
Unit nUr.1ber ( 435) 5 
District numher ( 88) 5 
Officer's initials 5 
Signal 10 in RD:"\RKS 5 
OTHER block checked 5 
Time stamped on back of card _-=-5 _____ _ 

Total ;; 35 

B. Form Completion Time 
Grading Scale: ~:::: 13.3 sec, 0"= 1.9 sec 

If: 
Examinee's time s 15.2 sec 
15.3 sec S Examinee's time 

.517.1 sec 
17.2 sec S Examinee's time 

Score 
30 

20 

::19.0 sec 10 
Examinee 1 s time ?:: 19.1 sec 0 

C. Decision Capability 
Necessary decisions: 

(None for this situation) 

D. Tactfulness 
Scale: 

Subj ecdve Rating 
Excellent 
Good 
Fair 
Poor 

ScoES:, 
15 
10 

5 
o 

Total 

Total 

Total 

Total possible 

30 

20 

15 

100 

20 

Examinee 
Total :::: 
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PERFORHANCE STANDARDS AND EXAHINEE EVALUATION SHEBT 

Situation 2 

A. Information Accuracy 

B. 

Used correct form, 602-03 
Necessary data entries (0 points if entry 

was omitted or incorrect) 
ACCIDENT AUTO block checked 
Either AMBULANCE RUN block checked or 

37 in space named OTHER 
EHERGENCY blocked checked 
Location of Event properly filled in 
District IiUlllber 
Officer's initials 
Complainant's name 
Complainant's phone number 
Complainant's address 
TELEPHONE block checked 
Time received stamped 
Time of unit dispatch stamped 
Any additional information \vhich may 

be pertinent 

Fo~~ Completion Time 
Grading 'Scale: ;4- = .51 min. , 

If: 
Examinee's time ~ .61 min 
.62!l. Examinee's time ~ . 71 min 
• 72 s: Examinee's time oS.. .81 min 
Examinee's time ~ .82 min. 

Total 

d = .10 min 
Score 

30 
20 
10 
o 
Total 

C. Decision Capability 
Necessary decisions: 

Dispatch police unit immediately 
Call ambulance 
Notify OFD 
Notify Orlando Utilities 

D. Tactfulness 
Scale: 

Subjective Rating 
Excellent 
Good 
Fair 
Poor 

Score 
15 
10 

5 
o 

Total 

Total 
Total Possib Ie 

Possible Examinee 
Score 

2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
35 

30 

3 
5 
9 
3 

20 

15 
100 

Score 

Exam.Tl= 

[,.] 
[~J 
['. ] 

J l. 
.J [ 

...... , 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ '] 

[ ] 

[ tl 
'·'1 C. 
[ :'1 
[ !i 

[-1 

r 1 
" 

1 
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PERFORI-L\NCE STfu"lDARDS AND EXANINEE EVALUATION SlIEET 

Situation 3 

A. Information Accuracy 
Used correct form, 602-03 
N~cessary data entries: 

EI1ERGENCY block checked 
IN PROGRESS block checked 
ROBBERY b lock checked 
Location of event 
District number 
Officer's initials 
Complainant's name 
Complainant's phone number 
Complainant's address 
TELEPHONE block checked 
29-0 in OTHER space 
Time received stamped 
Time of disPJ1tch stamped 
Any additional data 

B. Form Completion Time 

Total 

Grading Scale: p. = .33 min., tr= .06 
If: Score 

._ .. ~ -4~ 

Examinee's time ~ . 39 min 30 
.LfO min:s. Examinee's time 

. .$.45 min 20 
.46 min S Examinee's time 

~.5l min 10 
Examinee's time 2: .52 min 0 

C. Decision Capability 
Necessary de~isions: 

Determine it's all Emergency 

Total 

To notify Radio operator by turning 
on Emergency Light 

To question complaint on possible 
injuries 

D. Tactfulness 
Scale: 

Subjective Rnting 
Excellent 
Go;:,d 
Fal.r 
Poor 

Score 
15 
10 

5 
o 

Total 

. Totill 
Tn t,;) 1 'On" '.; i h 1" 

Possible Examinee 
Score 

min. 

1.4 

2.4 
2.4 
2.4 
2.4 
2.4 . 
2.4 
2.4 
2.L, 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

35 

30 

8 

10 

2 
20 

15 
W() 

Score 
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ANSWER FORMS 

SITUATION 1 
F t V' ron - ~CW 

UNIT 110. 

435 
YEAH 

::>,6 

REMARKS 

II ~'''I ... ~~ , ... '" 

0 .. 

-

OFFIC(R NO. c . I DIST. 
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STATE rAG NUMOER 
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Sig 10 

-

-
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ANSWER FORMS 

SITUATION 2 

Front Vic\v 
'/\~~GON AUTO :-~JU','E\ll c . I I I .. l . " 

I I I I' I " I I Clr·.! 
.-... .f lY.A(; 'C,iDENT .AUTO 

, CiAl IIIlM 
.j-;L/\HCENY 

co\~~I~J 
• U'lif I\~C:;. 

::'>:C~T/'L CASE 
HlULMICE :0\ 

r"":AI 
~ ),<; 

RUN :~ ""SSI~G PERSON 

- . .. . rUISlK, .,.~.- ..... -.--~--.......... "-'ICe 6-147 A . I 
I 
( 

il\'L 

., 
" 

"~:AL CIISE 
SAULT 

k:.~r:-~:J 
: . 

'-. 
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(.>J .. : ... t;r C~)·,·h .. AI·1T 
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-
.... 
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ANSWER FORMS 

SITUATION 3 

Front Vie~v 

0",71\\00:--1 AUTO ;-::JU~~-;;~.t: CAS,: I I,LJ. I I I I . I l :T. lJ.<~ W.'".:; I 
• ..1 r;A(,C,Ilt::-lT AViO iJLMll.L~.Y ~. b~~il~.'-A;'"O' .. , .• _ •. 10~f!C()\ ., •• ,,- -, •.• -" •.• -.,. 8'" 8' 1 46 A ~ 
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\
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AS!'oAULT _ 10·a \ 
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REQUISITE CURRICULUM FOR CIVILIANS 

The courses listed below are considered necessary requisites in 
curriculum for civilain Complaint Desk personnel by the Orlando Police 
Department 

Introduction to Law Enforcement 
Objectives: 
o Philosophical difference beD~een natural law and human law. 
o Brief history of law enforcement from acient to modern t~nes, 

with an emphasis on law enforcement development in the U. S. 
o A presentation of the legal limitations on a democratic 

society, and reflection upon some major enforcement problems. 
o Listing of the major and ~elated agencies of law enforcement. 
o Delineation of the basic processes of justice. 
o Evaluating the current position of law enforcement. 

Ethics and Profe~sionalization 
Objectives: 
o To introduce the true meaning of Ethical Conduct as it applies 

to law enforcement 
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o To point out the enforcement that accompanies the Law Enforcement 
Code of Ethics. 

o To cover in detail the Law Enforcement Code of Ethics. 

How to Find the Law 
Objectives: 
o To eA~lain the various legal reference text and publications to 

enable the police personnel to locate laws and cases. 

Hwnan Relations 
Objectives: 
o To define and explain the role of human relations. 
o To relate human relations with the police profes5ion. 
o To explain the attitudes and emotions that effect human relations. 
o To explain the moral aspects of law enforcement. 
o To introduce the student to the various changes taking place in 

society. 

Public Relations 
Ojbectives: 
o To define and explain police public relations. 
o To emphasize the importance of favorable public relations and 

the importance of maintaining a favorable image. 
o To illustrate the results of both good and poor public relations. 

Police and Minority Groups 
. Objectives: 

o To isolate. and 5.dentify specific groups, explaining their social 
background and customs. 

o To explain. and justify the positions of minorities. 
o Minorities opInions toward police. . 
o To illnstrate steps police must take to gain confidence of 

minorities. 
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Social Agencies Services 
Objectives: 
o To orient police personnel with the various statE! and local 

social agencies and their various services 
o To relate these services to the role of the officer. 

pomestic Complaints 
Objectives: 
o To orient police personn~l to the need in answering domestic 

compla:;'nts; reference State Statutes 85.19 and 509.141 
o To equip the officer with the proper procedure and/or recorrnnend­

ations to handle domestic complaints. 

Prowler and Distribance Calls 
Objectives: 
o To orient police personnel to the need and proper method of 

answering prowler calls. 
o To introduce the v3yious cperational techniques to follow 

when answering the call. 
o To explain the various search procedures involved with these 

type calls. 

Constitutional Law 
Objectives: 
o To familiarize police personnel with the purposes of the 

state's Constitutional Law. 
o To briefly examine those cases whose results concern police 

personnel. 
o To establish a foundation for tile study of Criminal Law. 

Criminal Law 
Objectives: 
o To familiarize police personnel with the orlglns, sources, 

development, and purposes of the Criminal Law. 
o To cover/ Florida 1mv relating to criminal acts with emphasis on 

elements' of crimes, parties to crjmes, and the specific 
statutory sections most used by police. 

o To examine constitutional limitations and special problems 
excountered as a result of significant court decisions and case 
law. 

o To discuss some legal theory, as well as the practical 
applications of such theory to enable the student to better 
appreciate the lmvs he is sworn to enforce. 

.. 

j 
. ! 

F,> 
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Social Agencies Services 
Objectives: 
o To orient police persOlIDcl with the various state and local 

social agencies and their various services 
o To relate these services to the role of the officer. 

Domestic Complaints 
Objectives: 
o To orient police personnel to the need in answering domestic 

complaints; referAnce State Statutes 85.19 and 509.141 
o To equip the officer with the proper procedure and/or recommend­

ations to handle domestic complaints. 

Prowler and Distribance Calls 
Objectives: 
o To orient police personnel to the need and proper method of 

answering prowler calls. 
o To introduce the various operational techniques to follow 

when answering the call. 
o To explain the varioRs search procedures involved with these 

type calls. 

Constitutional Law 
Objectives: 
o To familiarize police personnel with the purposes of the 

staters Constitutional Law. 
o To briefly examine those cases whose results concern police 

personnel. 
o To establish a foundation for the study of Criminal Law. 

Criminal Layl 
Objectives: 
o To familiarize police personnel with the origins, sources, 

development, and purposes of the Criminal Law. 
o To cover Florida law relating to criminal acts with emphasis on 

elements of crimes, parties to crimes, and the specific 
statutory sections most used by police. 

o To examine constitutional limitations and special problen~ 
excountered as a result of significant court decisions and case 
law. 

o To discuss some legal theory, as well as the practical 
applications of such theory to enable the student to better 
appreciate the laws he is sworn to enforce. 

[":. J 
[ .1·] 

[.] 
-

r.J 
r 1 I ' 

. -] 
c .] 

B] 

-1 
--1 

I) 

cal 

: -1 
~. 

Officer 

1 

2 

3 

4 

5 

Total 

TABLE 33 

RESULTS FROM AIlvUNISTERING TIlE 

MYERS-BRIGGS TYPE INDlCA1DR 

PSYaIOLOGICAL EXAM TO 

E 

x 

x' 

x 

x 

x 

5 

FIVE PROFICIENT 

COMPh~INT OFFICERS 

Profile Type 

I S N T F 

x x 
, 

x x 

x x 

x x 

x x 

0 5 0 5 0 

J P 

x 

x 

x 

x 

x 

3 2 

Ii 

The preferable profile for the Complaint Desk Officer 
is E - S - T - P. 
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Application of Churchman's Procedure 1 for To,Teighting Obj ectives to the 
Quantification of Evaluation Criteria 

1. The Supervisor of the C.ommand/Control Cenler 'i,'as 
four evaluation criteria in order of importance. 
ranking 'ivas: 

° 1 
:::: Information Accuracy 

°2 = Form Completion Time 

0
3 

::: Decision Capability 

°4 
::: Tactfulness 

asked to rank the 
The Supervisor's 

2. TIle tentative value of 1.00 was assigned to the most valued outcome 
01 , The Supervisor was asked to essign values that initially seemed 
to reflect their relative values to the others. These tentative 
values vi are considered as first estimates of the true value Vi' 
The value assignments made ,vas: 

°1 vI := 1.00 

°2 v2' = .90 

°3 v3 ::: .80 

04 v4 ::: .80 

3. Now the evaluator was ques tioned on the £0110lving comparisons: 

If you had a choice of using either criteria 01 or the 
combination of 02, 03, and 04 'i-lhi ch would you select? 
i.e, 01 vs ° 2 , 03' 04' Evaluator's response ,vas "neither 
is preferred over the other. II Therefore no value adjust­
ments are necessary in the Vi' 

4. The evaluator I,'as next asked to compare in the same ITJanner 
02 VB 03 and °4, Evaluator's response Ivas "neither is preferred 
OVGr the other. II Again, no adj ustments in the Vi were necessary. 

5. The evaluator \vas finally asked to compare 03 vs °4 , Evaluator's 
response was flO 3 :i s preferred over °4 , ~O\v v3 mus t be adj us ted 
to conform to the assumption v3 v4' Therefore v3 is assigned 
the value .85. 

6. The evaluations arc now completed. The final values of Vi were 
normalized to ob tain the 'veigh t j ng coefficlcn ts as fallm-Is: 

," 

v ::: 

1 

v2 = 

v3 = 

v4 = 

Thus, 
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Normalized 
1.00 

1.00 VI = 3.55 ::: .282 

.90 

.90 V
2 = 3.55 ::: .254 

.85 

.85 V3 = 3.5s ::: .239 

.80 

.80 V
4 

::: 3.55 ::: .225 

3.55 
1.000 

the final rankings 'vere found to be 

Item Relative Importance (, .... eight) 

°1 .28 

°2 
.25 

°3 
.24 

°4 
.23 

1.00 
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Application of Nightengale's Nethod of Haking Decisions under Uncertainty 
to the Quantification of Evaluation Criteria 

The OPD has three people \.;rho are very proficient, or expert, in 
the field of Complaint Desk operations. These people ,vere asked to 
subjectively rank the four effectiveness criteria in the order of their 
importance to performance evaluation. The results are shOlvn in the 
table belml. 

A = Form Completion Time 
B = Information Accuracy 
C = Tactfulness 
D = Decision Capability 

CRITERIA 

A B C D 

1 2 1 4 3 

Expert 2 3 1 2 4 

:; 2 1 4 3 

MATRIX A 

A B jc D Ro,V' Totals 

A X 0 2 3 5 

B 3 X 3 3 9 

i 
1 C 0 X 1 2 

D 0 0 2 X 2 

The cell entries in Hatrix A represent the number of times 
criteria i was judged more important than criteria j. 

HATRIX P 

A B 
j 

C D Rm.;r Totals 

A X 0 .67 1.00 1.67 

B 1.00 X 1.00 1.00 3.00 

i C .333 0 X .·333 .67 

D 0 0 .67 X .67 

The cell entries in Matrix P represent the percentage of 
times criteria i was judged more important then criteria j. 

HATRIX Z 

Sample Calculation: G(Z) - .333, Z= -.43 from Normal Table 

A B C D Total Mean(Z) 

B 4.3 0 4.3 4.3 12.90 3.20 

A 0 0 .44 4.3 4.74 1.18 

C -.43 0 0 -.43 -.86 -.22 

D 0 0 .44 0 .44 .11 

Matrix Z is used to convert Matrix P into standard measure­
ments of separation in terms of the equal standard deviations 
of the discriminal dispersion scale. A normal distribution 
table is used to accomplish this task. In this matrix the 
rO\vs are arranged in decending order of percentages. 

ASSIG~~ffi~T OF PROBABILITIES (WEIGHTS) 

Z G(Z) 
ZB 3.20 .9993 

ZA 1.18 .8800 

Zc -.22 .4150 

ZD .11 .5430 
2.8373 
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.9993 
B 2.8373 :::: .35 

.8800 
A 2.8373 ::: .30 

.5430 
D 2.8373 -. .20 

. 4150 
C 2.8373 :::: .15 

1.00 

The order of importance and relative w'eigh ts have been 
determined as follows: 

Criteria B .35 

Criteria A .30 

Criteria D .20 

Criteria C .15 
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PERFORHANCE STANDARDS AND EXAHINEE EVALUATION SHEET 

Situation 1 
£ X II M I t-J E f'; .li.-.i ' 

Possible Examinee 

A. Information Accuracy 

B. 

Used correct form, 602-09 
• Necessary data entries (0 points if 

entry was omitted or entry 'vas incorrect): 
Unit nu~ber ( 435) 
District number ( 88) 
Officer's initials 
Signal 10 in REHARKS 
OTHER b lock checked 
Time stamped on back of card 

Form Completion Time 
Grading Scale: ~ ~ 13.3 sec, 

If: 

Total 

if::: 1.9 sec 
Score 

30 V 

Score 

5 V 

5 \/ 
5 \/ 
5 X 
5·/ 
5/ 
5 \. 

;:: 35 

Score 

30 

Examinee's time ~ 15.2 sec 
15.3 secS Examinee's time 

517.1 sec 20 / Z sec.. f 

17.2 sec:5 Examinee's time 
::19.0 sec 

Examinee I s time ~ 19.1 sec 

C. Decision Capability 
Necessary decisions: 

(None for this situation) 

D. Tactfulness 
Scale: 

Su~jective Rating 
Excellent 
Good 
Fair 
Poor 

Score 
15 .,/ 
10 

5 
a 

10 
o 

Total 

Total 

30 

20 

Total 15 

Total possible ::: 100 

20 

15 

Examinee 
Total = 

- --- ----- - - ---- -- --------------
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PERFORHANCE STANDARDS AN-q EXAHINEE EVALUATION SHEET' 

gtuation 2 

A. Information Accuracy 

B. 

Used correct form, 602-03 
Necessary data entries (0 points if entry 

was omitted or incorrect) 
ACCIDENT AUTO block checked 
Either l0IBULANCE RUN block checked or 

37 in space na~ed OTHER 
E!>llRGENCY blocked checked 
Location of Event properly filled in 
District number 
Officer's initials 
Complainant's name 
Complainant's phone number 
Complainant's address 
TELEPHO~E block checked 
Time received stamped 
Time of unit dispatch stamped 
Any additional information tvhich may 

be pertinent 

Form Completion Time 
Grading Scale: ~::: .51 min., 

If: 
Examinee's time ~ .61 min 
• 62 ~ Examinee's time'::. 71 min 
• 72::: Examinee I s time ~ . 81 min 
Examinee's time ~ .82 min. 

Total 

d::: .lOmin 
Score /' 

30 v' 

20 
10 
a 
Total 

C. Decision Capability 
Necessary decisions: 

Dispatch police unit immediately 
Call ambulance 
Notify OFD 
Notify Orlando Utilities 

D. Tactfulness 
Scale: 

Subjective Rating 
Excellent 
Good 
Fair 
Poor 

Score 
15 
10 

5 
o 

Total 

/ v 

. Total 
Total Possible 

Possible Examinee 
Score 

2.5 ./ 

2.5 ./ 

2.5 t/ 
2.5/ 
2.5 / 
2.5 ./ 
2.5 ;/ 
2.5 i'// 
2.5; 

Score 

2.5 X 
2.5./ 
2.5 v 
2.5 :/ 

2.5 
35 :5Z.5 

30 

20 

15 
100 

15 
Exar:l. Tl=9l~ 
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PERFORMANCE STANDARDS AND EXAMINEE EVALUATION SHEET 

Situation 3 

A. Information Accuracy 
Used correct form, 602-03 
Necessary data entries: 

EMERGENCY block checked 
IN PROGRESS block checked 
ROBBERY block checked 
Location of event 
District number 
Officer's initials 
Complainant's name 
Complainant's phone number 
Complainant's address 
TELEPHONE block checked 
29-0 in OTHER space . 
Time received stamped 
Time of dispatch st~mped 
Any additi"lnal data 

B. Form Completion Time 

Total 

Possible Examinee 
Score Score 

1.4/ 

2.4 v"'" 
2.4 X. 
2.4V 
2.4 II' 
2.4 V 
2.4 V 
2.4 V 
2.4V 
2.4 ,,/ 
2.4v 
2.4 :\ 
2.4 v 
2.4 v 
2.4 X 

35 f..7 • g 

Grading Scale: r:': . 33 min. ) tr= .06 min. 
If: 

C. Decision Capability 
Necessary decisions: 

Beare 
30 

20 

10 
0 

~ 

Total 

Determine it's an Emergency 
To notify Radio operator by turning 

on Emergency Light 
To question complaint on possible 

injuries 

D. Tactfulness 
Scale: 

Subjective Rating 
Excellent 
Good 
Fair 
Poor 

Total 

Score 
15 \/ 
10 

5 
o 

Total 
'Pot;].1 Poss.ibk __ 

30 30 

20 /ff 

15 
EY8rn. 11 =f4.~. 
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PERFORHANCE STANDARDS AND E)W'lINEE EVALUATION SlIEET 

Sittlation 1 SlZ A tF\ I i--) r.:: E ··jr z. 
Possible EXaminee 

A. 

B. 

C. 

D. 

Score Score 
Information Accuracy 

• Used correct form, 602-09 
• Necessary data entries (0 points if 

entry ~vas omitted or entry \>las incorrect): 
Unit number ( 435) 
District numher ( 88) 
Officer's initials 
Signal 10 in RE~~RKS 
OTHER block checked 
Time s.tamped on back of card 

Form Completion Time 
Grading Scale: A = 13.3 sec, 

If: 
Examinee's time ::: 15.2 sec 
15.3 sec:S Examinee! s time 

517.1 sec 
17.2 sec S Examinee' 5 time 

Total 

0'= 1.9 sec 
Score 

30 \./' 

20 

~19.0 sec 10 
Examinee's time ~ 19.1 sec 0 

5 V 

5 V 
SV 
5 X 
Sv 
5v 
5 1/ 

:::. 35 

Total 30 

Decision Capability 
Necessayy decisions: 

(None for this situation) 
Total 20 

Tactfulness 
Scale: 

Subjective Rating Scoye 
Excellent 15 i/ 
Good 10 
Fair 5 
Poor 0 

Total 15 

Total possible = 100 

3D 

3{) 

20 

IS 

Examinee 
Total =95 
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PERFORMANCE STANDARDS A1rp EXAHINEE EVALUATION SHEE1' 

Situation 2 

A. 

H. 

C. 

D. 

Information Accuracy 
Used correct form, 602-03 
Necessa~y data entries (0 points if entry 

was omitted or incorrect) 
ACCIDENT AUTO block checked 
Either AHBULANCE RUN b10ck checked or 

37 in space named OTHER 
EHERGENCY blocked chec~ced 
Location of Event properly filled in 
Dis trict number 
Officer's initials 
Complainan t 's name 
Complainant's phone number 
Complainant's address 
TELEPHO:\E block checked 
Ti.me received stamped 
Time of unit dispatch stamped 
Any additional information which may 

be pertinent 

Form Completion Time 
Grading Scale: /4- = .51 min. , 

If: 
Examinee's time ~ .61 min 
. 62 ~ Examinee's time ~ . 71 min 
. 72 So Examinee r s time ~ . 81 min 
Examinee's time ~ .82 min. 

Decision Capability 
Necessary decisions: 

Total 

at = .10 -min 
Score /" 

30 V 
20 
10 
o 
Total 

Dispatch police unit immediately 
Call ambulance 
Notify OFD 
Notify Orlando Utilities 

Total 

Tactfulness 
Scale~ 

Subjective Rating Score 
V Excellent 15 

Good 10 
Fair 5 
Poor 0 

Total 
Total Possible 

Possible Examinee 
Score Score 

2.5 V 

2.5 V 

2.5 X 
2.5 1 
2.5 v' 
2.5 V 
2.5 V 
2.5 ~ 
2.5 y 

2.5 I >\ 
2.5 
2.5V~ 
2.5 V 

2.5 X 
35 

30 

3 ~ 

5 V 
9 V 
3 X 

20 

15 

17 

IS 
100 Exam. Tl= 87 

· 1:1 
- , 

. C;.LI 

.. r~.J1 
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PERFORNANCE STANDARDS Al.\lD EXAHINEE EVALUATION SHEET 

Situation 3 

A. Information Accuracy 
Used correct form, 602-03 
Necessary data entries: 

EHERGEt\CY block checke.d 
IN PROGRESS block checked 
ROBBERY block checked 
Locatlon of event 
District nunber 
Officer's initials 
Complainant's name 
Complainant's phone number 
Complainant's address 
TELEPHOXE block checked 
29-0 in OTlIER space 
Time received stamped 
Time of diBpatch stamped 
Any additional data 

B. Form Completion Time 

Total 

Possible Examinee 
Score Score 

2.4 X 
2.4 X 
2.4 X 
2.4 v 
2.4 t/ 
2.4 V' 
2.4V 
2.4 v 
2.4 ~ 
2.4V 
2.4~ 
2.4 V 
2.4 v' 
2.4 vi 

35 

Grading 5('a1 Q: p. = .33 min. ) tr = .06 min. 
(' -,.. .......... 
IJ ,-U -L. "-

Examinee ts time ~ • 39 min 
.40 min:S: Examinee 1 s time 

~.LI5 min 

30 i.,.-/ 

20 
.46 min £ Examinee's time 

~.51 min 10 
Examinee's time ~ .52 min 0 

C. Decision Capability 
Necessary decisions: 

Determine it's an Emergency 

Total 

To notify Radio operator by turning 
on Emergency Light 

To question complaint on possible 
injuries 

D. Tactfulness 
Scale: 

Subjective Rating 
Excellent 
Good 
Fair 
Poor 

Total 

Score 
15 ,/ 
10 

5 
o 

Total 
T 0 t '11 .r O£l si.b 1 e._ 

30 30 

8 X 
10 X 

2 X 
-W=-~---O--

15 /:(-
1 OQ_----Exa!:L..Il~22~a 
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PERFomr.ANCE STASDARDS A..'iD EK.""':HNEE EVALUATro~ SHEET 

Situation 1 

A. Information Accuracy 
Used correct form, 602-09 
Necessary data entries (0 points if 
entry ~\'as o;nitt-ed or entry I'las incorrect): 

B. 

Unit number ( 435) 
District nu:-::her ( 88) 
Officer's initials 
Signal 10 in RE:·l.,\PJ(S 
OTHER block chec;.ced 
Time sta~ped on back of card 

Form Co~pletion Time 
Grading Scale: ~ = 13.3 sec, 

If: 
Examinee's til::e :s J.5.2 sec 
15.3 sec s Exm:linee 's time 

517.1 sec 
17.2 sec S EX21ninee 's time 

~19.0 2;.:''2 

Total 

cJ= 1.9 
Score 
~-L"'/ 

20 

10 -.. . , .. ""- '"\ ,-\ .... r, 
LJl.dU'.LUt:::t::: to> L.LI,J\::! ~ .L:7 • .L bt::l. \.J 

C. Decision Capability 
Necessary decisions: 

(None for this situation) 

D. Tactfulness 
Scale: 

Subj ective Ratina 
Excellent 
Good 
Fair 
Poor 

Score 
-is-v/' 

10 
5 
o 

Total 

Total 

sec 

Possible Examinee 
Score Score 

5 V 

51-./ 
C;:I/ 
oJ 

5 X 
5 1/ 

5V 
51/ 

;; 35 

/5' .>'t", . 

30 

20 20 

3D 

Total 15 
IS 

Total Possible = 100 Examinee 
Total =95 

&'J 
] 

lUI"} 
] 

IIfj; 
] 
., 

IiIIll J 

I .. ,] 
: cJ 
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ANl'P EXAMINEE EVALUATION SHEET PERFORMANCE STANDARDS 

Situation 2 

A • 

B. 

C. 

Information Accuracy 
Used correct form, 602-03 . ~ 
Necessary data entr~es po ~ . (0 ~nt- if entry 

was omitted or incorrect) 
ACCIDENT AUTO block c1;-ecked 
Either ANBULANCE RUN block checked or 

37 in space named OT~E~ 
EHERGEi-l'CY } locked cheC,(eCl 

1 filled in Location of Event proper y 
District number 
Officer's initials 
Complainant's name 

. , hone number Compla~nant s p. 
Complainant's address 
TELEPHOSE block checked 
Time received stamped 
Time of unit dispatch s~amped . 
Any addi tional informat~on vlluch may 

be pertinent Total 

Form Completion Time 
1 h = .51 min. , Grading Sca e: r 

If: 
Examinee's time ~ .61 min 
. 62 ~ Examinee's time ~ . 71 min 

. 's time.s... 81 min . 72 s. Exam~nee 
Examinee's time ~ .82 min. 

Decision Capability 

d = .10min 
Score /~ 

30 V 
20 
10 
o 
Total 

Necessary decisions: . immediately 
Dispatch police unlt 
Call ambulance 
Notify OFD 
Notify Orlando Utilities 

Total 

D. Tactfulness 
Scale: 

Subiective Rating 
Excellent 
Good 
Fair 
Poor 

Scor~/ 
15 
10 

5 
o 

Total 
Total Possib Ie 

Possible E~aminee 
Score Score 

2.5V 

2.5 V 

V 2.5. / 
2.5v 
2. 5 ~/ 
2.5/> 
2.5 l/ 
2.5'/ 
2.5 :I 
2.5 / 
2.5l~ 
2.5/ 
2.5 

2.5/ 
35 

c'l/ 
, .:;J I /'1' tV, 

30 

3V' 
5V 9v 
3 v'" 

20 

30 

15 
100 

IS' 
Exam. Tl= /(/C 
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PERFORHANCE STANDARDS AND EXI\.c\fINEE EVALUATIO:~ SHEET 

Situation 3 

A. Information Accuracy 
Used correct form, 602-03 
Necessary data entries: 

ENERGE(~CY block checked 
IN P~~CRESS block checked 
ROBBERY b lock checked 
Location of event 
District nu;nber 
Officer's initials 
Complainant's naT:le 
Complaincll1 t' s phone number 
Complainant's address 
TELEPHO~E blocl~ cheeked 
29-0 in OTHER space 
Time received star:1ped 
Time of dispatch stamped 
Any additional data 

B. Form Completion Time 

Total 

Possible Examinee 
Score Score 

1.4V 

2.4V 
2.4 X 
2.4./ 
2.4~/ 
2.4 t/ 
2.4/ 
2.4~ 
2.4V 
2.4/ 
2.4,/ 
2.4i~ 
2.4v/ 
2.4 v ..-

2.4'./ 

Grading Scalc-:: )l.. = .33 min., (1""== .06 :nino 
1t: 
Examinee's time ~ .39 min 
.40 min ~ Examinee's time 

.:s.45 r:1in 
.46 min S Examinee's time 

~.51 min 
Examinee's time ~ .52 min 

C. Decision Capability 
Necessary decisions: 

Determine it's an Emergency 

Score 
30 y""'''''''--

20 

10 
0 

Total 

To notify Radio operator by turning 
on Emergency Light 

To question complaint on possible 
injuries 

D. Tactfulness 
Scale: 

Subjective Ratina 
Excellent 
Good 
Fair 
Poor 

Total 

Score/ 
15 \ 
10 

5 
o 

Total 
To tll.L.P DB sihJc .. 

30 '''l 

/0 

8/ 

lOV 

2 X 
20 /8 

15 IS 
JOO • Exn.m. T]=%~ 
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PERFOID'u'l.NCE STANDARDS AND EXAHINEE EVALUATION SHEET 

Situation 1 I-x /-! ,frl;;/ E E di-/ Possible Examinee 

A. Information Accuracy 
Score Score 

B. 

C. 

D. 

Used correct form, 602-09 
. Necessary data entries (0 points i.f 

entry Has omitted or entry Has incorrect): 
Unit number ( 435) 
District number ( 88) 
Officer's initials 
Signal 10 in RE).l\RKS 
OTHER block checked 
Ti:ne stamped on back of card 

5 V 

5 X 
5 v 
5/ 
5/ 
5 V 
51/ 

Total ;: 35 30 

Form Completion Time 
Grading Scale: ~ = 13.3 sec, 

If: 
Examinee's time ~ 15.2 sec 
15.3 sec:; Examinee's time 

517.1 sec 
17.2 sec S Examinee's time 

c)'= 1.9 sec 
Score 

30 \.-/ 

20 

~19.0 sec 10 
Examinee's time ~ 19.1 sec 0 

/'2-

Total 30 

Decision Capability 
Necessary decisions: 

(None for this situation) 
Total 20 

Tactfulness 
Scale: 

Subjective Rating Score / Excellent 15 
Good 10 
Fair 5 
Poor 0 

Total 15 

Total possible = 100 

20 

/5 

Examinee 
Total =9) 
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PERFORHANCE STA..~DARDS Al'll) EXAMINEE EVALUATIO::\ SHEET 

Situation 2 

A. Information Accuracy 

B. 

Used correct form, 602-03 
Necessary data entries (0 points if entry 

was omitted or incorrect) 
ACCIDENT AUTO block checked 
Either ANRULAI\CE R1J~ block. checkc>d or 

37 in space named OTHER 
El'lliRGEXCY blocked checked 
Location of Everit properly filled in 
District nUlT'ber 
Officer's initials 
Complainant's nane 
Complainant I s phone nu:nber 
Complainant's address 
TELEPHO:,:E block checked 
Time received s tar.lped 
Time of unit dispatch stanped 
Any additional information which may 

be pertinent 

Form Completion Time 
Grading Scale: ~ = .51 min., 

If: 
Examinee's time ~ .61 min 
. 62 ~ Examinee's tir::e ~ . 71 min 
• 72!>. Examinee's time ~ . 81 min 
Examinee's time ~ . 82 min. 

Total 

d = .10 min 
Sco"e _ --- ",/ 

30 ~/ 
20 
10 
o 
Total 

C. Decision Capability 
Necessary decisions: 

Dispatch police unit immediately 
Call ambulance 
Notify OFD 
Notify Orlando Utilities 

D. Tactfulness 
Scale: 

Subjective Ratinp, 
Excellent 
Good 
Fair 
Poor 

Total 

Score 
-15 \/ 

10 
5 
o 

Total 
Total Possible 

Possible Examinee 
Score Score 

2.5/ 

2.5V' 

2.5/ 
2.5 X 
2.5 v' 
2.5/ 
2.5 X 
2.5,/ 
2.5 ' 
2.5 ~ 
2.5V 
2.5'/ 
2.5 X 

2.5 X 
35 

30 

20 

0r-, c:: 
/, ... : tl'.,) 

30 

17 

15 
100 

IS' 
Exam. Tl~~?,s 
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PERFORHANCE STAt~DARDS fu~D EXAHINEE EvALUATION SHEET 

Situation 3 

A. Information Accuracy 
Used correct form, 602-03 
Necessary data entries: 

EHERGEXCY block checked 
IN PROGRESS block checked 
ROBBERY block checked 
Location of event 
District number 
Officer's initials 
Complainant's name 
Complainant's phone number 
Complainant's address 
TELEPHO::\E block checked 
29-0 in OTHER space 
Time received stamped 
Time of dispatch stamped 
Any additional data 

B. Form Completion Time 

Total 

Possible Examinee 
Score Scor€', 

1.4 V 

2.4 X 
2.4 X 
2.4 V 
2.4 ~ 
2.4 V 
2.4 X 
2.4 vi 
2.4 \/ 
2.4 ~/ 
2.4 j/;' 
2.4 V 
2.4~ 
2.4 X 
2.41/ 

G:-.:lcing SC31c: /'- = • 33 rein. , tr= .06 min. 
If; 3~UL~ 

Examinee I s time ~ .39 min 30 
.40 min 5. Examinee's time 

£.45 min 20 J/ 
. 46 min S Examinee's time 

~. 51 min 10 
Examinee I s time ~ .52 min 0 

Total 30 20 

C. Decision Capability 
Necessary decisions: 

V Determine it's an Emergency 8 
To notify Radio operator by turning 

V on Emergency Light 10 
To question complaint on possible 

injuries 2 X 
Total 20 /8 

D. Tactfulness 
Scale: 

Subjective Rating Score 
/ Excellent 15 

Good 10 
Fair 5 
Poor 0 

Total 15 /5'" 
TOt.aLJ?.oSBible . ]00 Exmn. Tl =7&'q. 
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PERFORHANCE STA~DARDS A,,'l~ EXA:·lINEE EVALUATION SHEET 

Possible 
Situation 1 

/ r.: c / l_S'--[ )/ /J /.) / Il 1:- r': - -

A. Information Accuracy 
. Used correct form, 602-09 
. Necessary data entries (0 points if 

entry Has omitted or entry ~"as incorrect): 
Unit number ( 435) 
District number ( 88) 
Officer's initials 
Signal 10 in REHl,R.1ZS 
OTHER block checked 
Time stamped on back of card 

B. Form Completion Time 

Total 

if= 1. 9 sec Grading Scale: ~ = 13.3 sec, 
If: Score 
Examinee's time ~ 15.2 sec 
15.3 sec:s;' Examinee's time 

517.1 S0': 

17.2 secsExaminee's time 
~19.0 sec 

Examinee's time ?= 19.1 see. 

C. Decision Capability 
Necessary decisions: 

(None for this situation) 

D. Tactfulness 
Scale: 

Subjective Rating 
Excellent 
Good 
Fair 
Poor 

Score /' 
15 V-
10 

5 
o 

30 

20 

10 / 0 

Total 

Total 

Score 

5V 

5 
5/ 
5 v / 

5 v 
5v/ 
5 1/ 

;: 35 

30 

20 

Total 15 

Total possible - 100 

X 

Examinee 
Score 

30 

ZL/ ,.o..-'!C-

() 

20 

IS 

Examinee 
Total =6-> 

'] 
t,""'-

, ~l 
, .. 

----------_.",,-,--- -
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PERFORN .. :\NCE STANDARDS A~ EXAMINEE EVALUATION SHEET 

Situation 2 

A. InforIT.3tion Accuracy 

B. 

C. 

D. 

Used correct form, 602-03 
Necessary data entries (0 points if entry 

Has omitted or incorrect) 
ACCIDENT AUTO block checked 
Either 10lBULANCE RUN block checked or 

37 in space named OTHER 
E~mRGEXCY blocked checked 
Location of Event properly filled in 
District number 
Officer's initials 
Complainant's name 
Complainant's phone number 
Complainant's address 
TELEPHOXE block checked 
Time received stamped 
Time of unit dispatch stamped 
Any additional information which may 

be pertinent 

Form Completion Time 
Grading Scale: r- = .51 min., 

If: 
Examinee's time ~ .61 min 
.62 ~ Examinee's tir.le ~ . 71 min 
. 72 ~ Examinee's time.s... 81 min 
Examinee's time ~ .82 min. 

Decision Capability 
Necessary decisions: 

Total 

d = .10 'min 
Score 

30 
20 V-
10 
o 
Total 

Dispatch police unit immediately 
Call ambulance 
Notify OFD 
Notify Orlando Utilities 

Tactfulness 
Scale: 

Subjective Rating 
Excellent 
Good 
Fair 
Poor 

Total 

Score 
15 V' 
10 

5 
o 

Total 
Total Possible 

Possible Examinee 
Score Score 

2.5 V 

2.5~ 
2.5 / 
2. 5 ~ I 

2.5 v 
2.5(/ 
2.5V 
2.5V' 
2.5,,/ 
2.51/ 
2.5V 
2.5 \/ 

2.5V 
35 

30 

3/ 
5~ ;V 

20 ZO 

15 
100 

I.':; 
Exam.Tl=qo 
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C. 
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PERFOill1At';CE STANDARDS lV\D EXAHD:rm EVALUATIO::': SHEET 

Situation 3 Possible Examinee 

A. Infonnation Accuracy 
Used correct: fom) 602-03 
Necessary data en~ries: 

ENERGE;';CY block checked 
IN PROGRESS block checJ~ed 
ROBBERY hlock checked 
Location of event 
District nUr.1:ler 
Officer's initials 
Complainant's nacc 
Complainant's phone number 
Complainant's address 
TELEPHm;l~ hlock c1iec;(cd 
29':'0 in OTHER Sp.::cc 
Time received stamped 
Time of dispatch sta:;:ped 
Any additional data 

Total 

Form Completion Time 
Gradjng Scale: 

If: ft = . 33 min. , 

Examinee's time s: .39 min 
.40 min.$ Examinee's time 

.s,45 min 
.46 min S Exnminee I s time 

~.5l min 
Examinee's time ~ .52 min 

Score 
30 

20 

10 }/ 
o 

(,=: .OG 

Total 

DeciSion Capability 
Necessary decisions: 

Detennine it's an Emergency 
To notify Radio operator by turning 

on Emergency Light 
To question complaint on possible 

injuries 

Tactfulness 
Scale: 

Subjective Rating 
Excellent 
Good 
Fair 
Poor 

Total 

Score 
15 \/ 
10 

5 
a 

Score Score 

!r!l.I!. • 

.§/ 

30 

8 V 

10 V' 

2 
20 

/0 

Total 15 /:;. 
Tnt;)] l)!)!]sJ.b.lc ___ -.~O[l-.EXil:.":~Il=Z..£4. 

D] 
r ]1 

] 

'] 
1:" 

L_oCI 

~- . 

L"] 

[, 
[, 

[.1 

L, 
[.1 

11 

Job 

Desk 
Teletype 
Radio 

TOTAL 

Job 

Desk 
Teletype 
Radio 

TOTAL 
% 

FlvIPLOYMENI' HISTORY DATA FOR CIVILIANS 

HIRED AND TERMINATED IN OPD 

CClvlMUNICATIONS FROM 

8 - 70 TO 8 - 72 

Average Length 
Of Employment 

No. No. No. For Those 
Hired Tenninated Remaining Tenninated 

8 5 3 3.7 mo. 
9 5 4 8.3 mo. 
3 2 1 9.8 mo. 

20 12 8 6.6 mo. 

SlThMARY OF REASONS FOR TERMINATION 

196 

Percent 
Terminated 

62.5% 
55.5% 
66.7% 
60.0% 

Asked Another Transfered Employee 
To Personal Job Within Married A 
Res.ign Problems Offer OPD Policeman TOTAL 

1 2 1 1 0 5 

2 0 2 0 1 5 

0 0 1 0 1 2 -- --
3 2 4 1 2 = 12 

2.5% 17% 33% 8% 17% = 100% 
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