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- Absér act

The Traffic Police ‘Management Treining Game was deeigned ‘or Northwes:ern & Traffic
institute with the following basic objectives: (1) to provide police officers of super-
visory rank with more fusight and experirnce in traffic problems; {2) to show the lmpor-.
tance cf intensive analysis and planning; and, (3) to teach certain patrol euforcement :
concepts. The game requires three ingredients: the game administrators, the game players,"
and the computerized game model. 'The game model providea the fremework withinm which the
sdministrator may specify any type cf urban model he believes meets his teachirg object-
ives. The game players input decisions on allocation of manpower for patrol enforcement.
The game model generates viclatioms, which gtochastically réault in dccideﬁés. The fre-
quency of these violations is assumed to be a function of parameters gselected by the ad-
ministrators and the enforcement applied by the players. If a violation does not result
in an accident, the model computes whether or not an available unit detected the violation.
The model does not pretend to be realistic, but rather sims to schieve veriaimilituae.

The object of the game is to achieve some "hest' allocation based on eriteria set up

by the administrators. Organizational aspects of the game include: administrator and

player briefings, instructions, decision forms, and critiques.
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1.0 Introduction -- An Overview of the Game

The Traffic Institute of Northwestern
University trains police officers from ail oﬁer
the world in the most modern techniques of
traffic police administration. The Traffic
Police Management Training Game was designed to
integrate the principles, tools, and techunigues
taught in the Institue's program. The object of
the game is to achieve some Mbest" allocation of
the traffic nolice department 's manpower and
resources, based on measures of performance guch
as a reduction in the number ¢€ accidents, an
increase in the detection of violatiouns, etc.

The remainder of this section will be an
introductory overview of the Traffic Police
Management Training Game. The next section of
this'paper presents a basic definition of a
management training game zlong with general
objectives and characteristics of gaming. The
Traffic Institute and the integration of its
objectives into a training game are next
delineated. The specifics of the Traffic Police
Management training Géme will them be discussed.
The game model end simulation, administrator
and player input, und the output of the game
will each be presented. Some final notes from
an actual experimental game session at the
Institute will complete the paper.

Baaically, the Traffic Police Management

Training Game provides an opportunity for the
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player to formulate traffic control policies,
allocate available resources and evaluate the
results of his decisions within the context of a
responsive gaming situation which is designed to
react, or at least appear to react, realistically
to his command deciczioms. .Although the under-
iying relatlonshipa; as presented in the model
are relatively simplg, the total appeurance of
the pame presents the players with a complex
systeﬁ.

The game model provides the framework within
which the administrator may specify any type of
urban traffic environment he bglieves best meets
his teaching objectives. In addition, the
administrator specifies the length of the
simulaced time period the game is to operate and
the different daily patterns within the period.
The basic unit of time assumed by the model is
one hour, but the minimum length of an operating
period is one day. Depending om how the game is
to be used, it may be run for a gimulated day,
several days, a week, a month, etc.

The aduinistrator is free to divide the
class into geveral groups, each dealing with
distinct urban systems, or to allow the clsss as
a whole to "play" against one larger system.

Once the urban system(s) have been specified, tﬁe
administrator gives the class a city map, 8 brief

demographic sketch, periods of operatiom, daily

patterns, and whatever additional information



about the city he wmay deem uzcessary.

The players must now organize their traffic
departments for effective deployment of traffic
units. This may include establishing line
command structures, dividing the city into
districts, etc. Having done this, the players
are required to make initial manpower allocation
for each daily pattern in the decision period.

Both the administrator and player forms
are now keypunchea om0 computer cards in a
prescribed forma!. Thir "input" card deck
together with the actual program deck are sub-
mitted to the computer ifor processing.

The game model produces traffic violations
with the simulated urban environment over time.
The frequency of violations at any particular
intersection is a function of the parameters
inputed by the administrators and the enforce-
ment applied by the players. Accidents are
assumed to be the result of violations. When
an accident occurs the closest (in time to
respond) availabie unit is assigned to respond.
1€ an accident has not occurred, the model
computes whether or not an available unit
observed the violation. If the answer is yes,
a detection has occurred. Thus, the probability
of detecting violators increases with an in-
creased manpower allocation.

The object of the game is to achieve some

"hest" allocation based on the criteria the
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players select to measure performance., Each
play of the game generates data in report form
for analysis and use in making decisions in
subsequent plays of the game.

The next section of this paper presents the

tasic management game theory which underlies the

Traffic Police Management Training Game.

2.0 Management Gaming Background

2.1 Definition

Management games are ‘'games"
in the sense that there are

participants, a set of rules,
and a method of scoring.[lS]

A management game consists of four elements.
There are the piayers who assume roles in an
organization. There is the model which szimulates
the environment in which the organization
operates. There is the input which consists of
decisions by the playvers and there is the output
which is generated by the model and provides
feedback to the players from which to "score"
the results of their decisions.

A management game puts players into a
simulated envirooment where they assume roles in
an organization characteristic ~¢ this environ-
ment. In their roles as administrators, rhe

players make decisions applying thelr experience

and knowledge to achieve certain objectives for



the organization., Through decision-making they

become sware of the interrelatedness of adwinis-’

trative actions in the organization.

When a decision is made the simulated
model of the environment uses the Gecisions as
inputs and generates changes ia the conditions
of the environment. Reports are produced by the
model and the players now must make new deci-
sions using this feedbaék from the gawe. The
player is, thus, actually living with the
consequences of his decisiocns. Several plays of
the game may simulate a year's operation of the
organization. The player, thus, has en
opportunity to make decisions, see their resultg

but not suffer the real world consequences, such

as, bankruptcy, war, or famine.

2.2 The Objectives of Management Games

Searching through the literature on
management games é list of objectives of
management games in education can be compiled.
While any list would be only partial, we have

found tie following general objectives:

i. to provide = dynamic, reacting
time dimension
2. to provide objective feedback
' 3. to provide an opportunity to learn
from experience
4, to provide an opportunity for

experimenting with different decisions
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to provide an opportunity for an
overview of the organization

to provide an opportunity to
integrate knowledge and experience
to provide an opportunity to learn

to work together

A brief description of each of these follows.

Dynamic

Kibbee has said,

The management game is virtually alive.

The two uniqué characteristics
which enable games to contribute
so powerfully to managament
education are the novel use of
the time dimension, and the
objectivity of the feedback. [15]

Its

state is constantly changing in response to

decisions.

Further, the managexent game con-

denses a large amount of decision-making

experience into s velatively short period of

time, As Thorelli has said about business

managexent ames:
While a case study of the
traditional type provides an
essentially static snapshot of 2
business problem situtation, a
gane yields a moving, multi-~
dimensional picture. [22]

Feedback

Objective feedback {8 provided



in & mengement game by s set
of programmed relationships
which transform the input
decisions intc perforxrmance
reports. 1t enables the

participant to analyze the

actual regponses of a

business environment. [15]
The objective of providing feedback is linked
closely with the dynamic aspect of manegement
games. When the player makes his decision, the
management game proceeds to implement it, the
simulated environment changing in response to
the player:' inpute. The player, thus, has the
resuits of the application of decisions. In
effect, business management games, thus, are
1ike "case studies with feedback and a time

dimension added". [31]

Absence of real-worid consequences

Closely linked with the dynamic time
dimension 13 the managemesit geﬁe objective of
providing an opportunity to learn from experi-
ence without paying the price that would result
from wrong decisions made in xeal life, for
example, being fired.

As Kibbee points out:
The player is learning by
implenenting decisions with-
out disrupting established

operations, incurving the
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cost of mistakes, or
inviting the resiastance of

vested interest. [15]

Experimentation

Management games can make experimentation
pcssible, because it is alQays possible to re-
turn to a previous point in the simulation and
proceed again from that point, making a different
set of decisions to determine their advantages
and disadvantages in comparison with those

Clarkson College, [15] put

previously tried.
this feature of management games to a uniqué
use by permitting those participants who said,
Y wish I had it to do all over again", to do it
all over gain, by resuming the exercise at the
point where they feel they went wrong.
Overview

A vital purpose of management games in
education is to provide the players with an
overall perspective of their crganization and to
im cove their feel for the interrelatedness of
the various functions. By dynsmic role playing,
the piayer is forced to think about the inter-
related aspects of functions and responsibili-
ties. The players also become aware of the
interrelatedness of short-and-long range plan-
ning for the successful operation of their
organization.
Other objectives

Several other objectives are claimed for



management games in education. Management gemes
offer an opportunity for applying and testing
knowledge gained from reading and other experi-
ences,

The players can become perscnally involved
in a simulated situation and find ways to work
together undey pressure in developing their
decision-making abilities.

One final purpose for using management
games, when programmed for a computer, is that
the games are often & good way to introduce

management to the realm of electronic data-

processing equipmeat and computers. [15]

2.3 Characteristics of Management Games

Management gawmes exhibit a degree of
polarity in the individual characteristics
which can be develosed in the gsme., An

enumeration of these includes:

Simple Complex

Manual Computetized
Deterministic Stochastic
Functional Total organigation
Non-interactive Intevactive
Qualitative Only quantitive

factors included factors

Use for single Use for repeated

play plays
pisconcinuous Continuous play
play
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Verisimilitude
Special features
Simple or Complex?

Complexity in a management gane may manifest
jtseif in the gume rules, in the structure of the
decision forms, in the simulation model itsgelfl,
in the number of decisions to be made and so on.
In a complex geme, "undue anchorage of tﬁe model
in the details of a specific industry, or
specific parts of the world, may cause disputes
gbout institutional facts and relationships of no
resl consequence tcu the objectives of the zame
and very well may divert the attention of the
participants to peripheral matters. [22]

A review of the literature clearly indicates
that range from the depth and compizrity of the
Carnegie Institute of Technology Game, in which
as many as 300 decisions may be made each_"qonth“
to the simplicity of the original American
Management Association's Game, in which only aix
decisions were required.

The question of whether simple management
games can be used to illustrate wanagement
principles has been frequently ssked, In &
study of the educational value of msnagezent
games by Anthony Raia [51), the hypothesis that
a reletively simple game provides essentially the
same benefits as one that is more complex, in
terms of learning, attltude, and levels of

interest and motivation was accepted. [51]



The choice of a simple or & complex
management game rests primarily upon the
particuler objective of using a management game

in a course, seminar or wherever.

Manual or Computer

Management games can be clegsified as
mgnual or computer on the basis of how the
computefions, required to convert the decisiocns
made by the players into the pecformance reporte
veturned to them, sre made.

Kibbee defines a manual game as one "ia
which the computations are made by clerks, or
by the participanis themselves, usually with
the help of desk calculators', [15] Similarly,
computer games are ones in which the computa-
tions are performed by electronic data
processing equipment, analog and digitsl
computers.

Greenlaw states:

Both approaches (manualland
computer) to the computation

of decision results have their
advantages and limitations.
Although complexity can be

more easily incorporated

into computer-designed models,
results calculated more quickly,

and more comprehensive reports
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produced, manual calculation
is much‘less expensive and
perwmite more flexible game
administration. {8]

The basic factors involved ia deciding upon
computer or manual methods for management game
computations have been discussed by Greenlaw [811
Kibbee [15], thorelli [22], and others. The
factors include:

1. speed and complexity of the model

2. accuracy required

3. cost

4, flexibility

5. rveports generated

6. ease of experimentation

7. glamour

Deterministic or Stochastic

"influences the outcome of the game.

In a management game, the mathematical model
is the set of relationships from which the out-
put report is computed from the input decisions.
Scme managenent gameé are completely determin-
istic models~-models in which operating results
are determined solely by the decisions made by
the players, and not by chance. Others, utilize
stochastic or probabilistic models, in which
chsnce plays a role in one way or another and
A business
game with stochastic elements, for example, may

put certain variables, such as the fluctuations

in the general level of business activity beyond



the control of the players. Games are usually a
mixture and seldom purely stochastic. [23]
Functional or total organization

“A general management game is designed to
teach decision-making at the top management
level where all major functional areas of the
total organization are involved in achieving
fundamental organizational objectives."[31] In
the business management gamee, called total
enterprise games, the basic problem is the
management of a complete company. Typlical
decisions to be made in total enterprise games
include:

1. price of product

2. marketing budget

3. research and development budget

4. maintensnce budget

5. production volume scheduled

6. investment in plant and equipment

7. purchase of materials

8., dividends declared

Functional games are intended to teach
specific skille in a particular managerent area.
These games are highly specialized, confined
largely to problems within a telat;vely narrow
area. Functional business games may deal
specifically with:

marketing

maintenance wanagement

material flow and inventory

production scheduling
personnel

phyaical diatribution
tocolroom operation
manufacturing scheduling
finance, asgset management
procurement and supply
selesmanship

and sc on [8}

Interactive or non-intersactive

- According to Greenlaw, a game is classed as
interactive “if the decisions made by one group
of participants have a specific mathematically
determinable effect upon the results achieved by
other groups of participants". [8]

Kibbee has stated this characteristic very
interestingly:
A game with interaction is 1ike
tennis; a gsme withoutuinter-
action is like golf. [15]
Further, he gives examples from business manage-
ment games.
in the Univac Marketing Game the
various tesms are in competition
for a common market, and the
action of eny one team, sagy in
its pricing polic& will affect
all the other teams; there is an
In the

interaction between teams.

Westinghouse Inventory Control



Game , on the other hand,

each team is attempting to

achieve the bhest performance
beginning from the same conditiems,
but there is no interaction
between teams; the performance
of one team has no effect on

the other teams. [IS]

Qualitative or only quantitative factors

In a mansgement game, the relationship
between 2 particular decision and its effect
usually results from computations performed using
mathematical relationships built into the game
model, It is possible, however, to use human
beings and introduce qualitative factors, their
"rational” judgements as to the resuits that
should easue on g particular decisjion. These
people are calied judges, referees, or umpires.
[e]

Another type of qualitative factor occurs
in the information flow ‘‘n management games.

The management game may generate standard reports
from inputs or may include a qualitative decision
as to the quantity and quality of reports the
players would like to have. The players decide
upon what information they will buy from the

available quantity of data.

Single or repeated plays

Management games are played in ‘'periods".

This interval of time, e.g., a week, a month, a
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quarter, e year, is called the simulated time
period and decisions are made for the length of a
period of play. Decisions are made in real time
for the simulated time period. Management games
may, thus, last in real time for ar hour or a
month, while the simulisted time period may be a
quarter cr a year.

In a single play, the players make their
decisions for the simulated time period, receive
the outcome, and the exercise is over; the feed-
back from decision-making cycle is two step. 1In
repeated plays, decisions are made, feedback
results, new decisions are made with the feed-
back contributing to decision-making, more

feedback, and the cycle goes cn.

Discontinuocus or continous play

Decisicn-making in management games may be
continuous or discontinuous. In centinuous
decision-making game sessions, decisions are made
at one sitting, uninterrupted by other work or
adjournments, Discontinuous decision-making
takes ‘place over many days or weeks. Ususlly in
discontinuous sessions, the managewent geme is an
adjunct or a complement to other course or
training activi:ies, rather than being the only

activity, which is the cage {n continuous play.

Verisimilitude

Verisimilitude is the appesrance of reality
to the player, but it does not imply realism of

the model. Complexity is not necessary for



verisimilitude, the desired effect can be essily
achieved by vexry simple models.-[ﬁ]

As Xibbee points cut,

When a game is to be used

‘80181}! for training purposes,

it ia not necessarily important-

that the mathematical model

be realistic, but only that

the game appear realistic to

the players. The appearance
of reslism is known as
verisimilitude, and this is
an essential feature of
management games. The men

who play managewment gsmes

resct to the business

simulations very much as

they do in real life. [15]

Using an adapted version of the gare out~
line developed by Greenlaw, et al. the Traffic
Police Management Training CGame can be summarized
in the terminology of this section, as follow:

1. Ovgeniszation: Northwestern Univeristy

Traffic Institute
1I. Neme of geme: Traffic Police Manage-~
ment Training Game
1IX. Characteristics of the model:
A. Specific: deals only with traffté
viclations

B. Ceneral view: Not fuactional,

rather gims to inteirelate organiza-
tion, manegement, planning, statis-
tical anialysis, etc.
C. Stochastic: Hajor events occur
stochastically
D. Non-interactive: Decisions of one
team do not effect the other teams
E. Entirely quantitative, except for
administrator input
I\;. taracteristica of the Administrative
process:
A. Role positions suggested but not
assigned by the administrators
B, Computer

C. Use for repeated runs

D. Discontinucus play

2.6 A procedural Peint in Using Management

Games -- How to Chooge a Game

The method of systems analysis lends itself
to selecting the sppropriate management game for
any organization. The first step is to set forth
the educational objectives expected of the game.
Then, certain criteria may be impoged, for
exsmple, the gane oust have discontinucus play.
Next, estgblish any constraints on the game,
such as the abilities and interests of the
players and sdministrators. Now, determine the

regources available for the program in terms of

finances, time, staff, computing facilities, aad



such. On the basis of information from published
material, professional :rgaﬁizations, or game
builders on all games being considered, a list of
alternatives can be proposed. The list of
alternatives may include one specific game, a
modification of an existing game, or the design
of a new game, Now the administrators must
select one alternative and schedule it in the
overall program in such & way as to achieve
maximum impact on the players. Finally, the
administrators should apply the systems analysis
approach to the game to éee whether the teaching
objectives were reached, and to learn how the
prograﬁ can be improved. [15] [18]

In the next section of this paper we will
discuss the Traffic Institute and how its
objectives lead to the development of the Traffic

Police Management Training Game.

3. The Traffic Institute and Its Obfectives

Pelice administrators across the United
States, today, realize the need Y>v command and
supervisory officers capable of assuming
responsibilities in the administrative function.
These officers must understand the scope of the
entire traffic accident prevention program, its
coordinstion, and the interrelation of such
programe. They must know the principles and
techniques necessary to reduce the number and

severity of motor vehicle collisions and how to

cope with the problems of congestion created by
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more drivers and more vehicles.

The Traffic Institute of Noxthwestern
University, through its nine-morth Traffic Police
Administratioq Training Program, provides
specialized trsining that can prepare law en-
forcement officers to meet the demands brought
about by today's conditions. Following the
Northwestern University quarter system, the fall
quarter is devoted to subjects of common interest
with speciciized study in the selected areas
beginning in the winter and continued through the
spring. The full program provides the student
with a‘general educatior background as well as
specialized study in selected aresas such as
traffic programs, management and training.

Municipal, county, and state pclice officers
come to the Institute from all over the world
sent by their home police departments. These
police departments have recognized the need for
having aupervisory staff trained in the most
modern concepts, tools, and techniques of
traffic police administration. An officer who
has completed the program typically returns to
his home department te set up training programs,
teaching the techniques he has learned at the
Institute,

Analysis of the Traffic Institute's program
yields the following general objectives:

1.

to instill in each participant the

knowledge to operate successfully



in and contribute significantly to
the operation of the police
organization of which he is a part;

2. to provide detailed instruction

for students with special
i{nterests in the arecas of police
management, traffic administration
or police training;

3. to provide an educational base
in areas related to police work
such as oral and written
communications, sociology, law,
etc.;

4. to provide the instruction in
and the opportunity for
independent research in areas
of interest. [72]

The staff of the Traffic Institute ex-
pr2ssed interest in using gaming techniques in
their progrem, in the Fall of 1968. This
i{nterest stemmed from the wide acceptance
business games had received in business manage-
ment training programs. Business games could
provide an atmosphere for applying general man-
agement principles. Thus, we could expect that
such gemes would contribute to the management
aspects of police work. We might expect a
contribution {n the following areas:

1. Princinles of mndern.mfnagement

2. Organization

3. Planning

4. Analysis for decision-making.

D;ring discussione that Fall with nembers of
the Traffic Institute staff, a number of qualita-
tive arguments were raised against the use of any
existing business management game for police
training purposes. Some of these were:

1. police training objectives ére distinct-
1y different from business training
objectives (aléhough some overlap of
principles exists);

2. the real-life systems are vadically
different resulting in a loas of the
highly important verigimilitude concept
for police trainees participating in a
business gamé;

3. .uniike the police system, the business
system 18 highly interactive.

In short, a business game is not directed
toward police activities, so it would seem that
a management game directed at police systems to
serve police training objectives would be
desirsble. Such a game did not exist.

It was at this point that:the original

ideas for the Traffic Police Management Training

Cane weve put forth, The geme would be limited

to the traffic department of a city police
department. One sbjective of the game would be
to focue the player's attention on the inter-

relationships between various wethods of



allocating policemen 1in a city to achicve a
Vhegt" effect in terms of accident reduction and
violation detection. Other cbjectives would be
to stimulate the player’s thianking about
organization, management, planning; and
statistical analysis. The objective of the game
~would be to achieve a set of “normal" short and
long range operating conditivons within the de-
partment by spplying sound police menagement
principles.

on sound management decisions and planning based:

on the use of data analysis techniques. The

In this geme, the emphasis would be

game would contribute to the following objectives

of the training program:

1. Principles nf modern management

2. Organization

3. Plah;ing

4, Analysis for decision-making

5. Traffic direction and control

6. Analysis and use of traffic recoxds

7. 1Use of statistics and.budgeting

in eddition to contributing to these objec-

tives, the designers hypothesized that the game
experience for studeants who would later be
training policemen in their own departments would
provide an opportunity to evaluate the use of
games in their own programs. At this proint the
game designers began to formulate a model of
traffic to be used iﬁ the game.

4, -The Model for the Game

The most significant problems associated
with the operation of a traffic diviaioﬁ axre.
associated with the optimum'ﬁllogagi@a of the
availéble regources of timg, manpowé:,requigment,-.
and budget tc cover urban traffic control and
accldents, and with the.fo¥mu1at19n of police
policies‘for_dealing‘with tfafficvflaa si:uafl;'“'“'
tions, accidents, viélatots, lssgghce of -
citations, etc. The - game modei?%usc,'thus,fvf
establish thé cause and éfféctargintionships
betweeakallocation of ﬁanpowet'to_tne variocus
functions g&d;tﬁe~com¢ﬁﬁity responss and
reaction,'f -

Kibbee [81] points outithat the most

'important rvequirement in a management game model

" which is used solely for training is
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verisimilitude: The appéaragce of reality.
Verisimilitude can be achieved with amazingly
simple mathematical relationships. . Although the
underlying relationships may be relatively
simple, the total appearance of the model
presented to the players is that of a complex
systeﬁ. In this section the mathematical -
equations which describe the environmental
response to enforcement allocations made by zame
participants are ptegented. [76]

The objective of the mode; is to simulate
traffic violation occurrences in time and space,
The model also keeps track of the movement of

patrol units in their assigned areas. Detection



of a violator‘requires the simultaneous presence
of a non-busy patrol unit ard a violation
occurvence. In addition, the model simulates
accidents and assigns the closest (in time, not
space) patrol unit to respond. While the model

is capable of generating many types of statis-

tics, currently it generates the following:

1. detected violations, by type, location,
time

2. accidents by time and location

3. vresponse times

4. service times

5. unit assigned tc accident or handling

violation
To begin, a definition i3 required.
pefinition~-Enforcement cell (i,])

By an enforcement cell (i,j) we shall mean
the one half block in all directions from
{ntersection {i,}). This concept is illustrated
in Figuve 1.

For discussion purposes, it is sufficient
to consider the development of one hour n within
the daily pattern p (a definition of deily
pattern is given in the Input section). The
model will range over each hour n for all days
d = 1’2°'°’Np in pattern p and all patterns p.
Determining vioiation events

We shall assume that the number of viola-
tions occurring in cell (1,}) during hour n obeys

a Poisson distribution with perameter Vij(n).
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The time t of occurfence of each viclation i3
selected from a negative exponential distribu-
tion (n-1 to n). It remsins to deacribe the
variation in vij(n) with enforcement and time.
Police enforcement
Assume that patrol unit k has been assigned

tc ares Ak(n) and will weight his time according
to the interscction flow rates, Qij(n)’ where
(i,3) s Ak(n). Thus, we assume that the
probability of finding unit k in a particular
cell ({,j) ac time t during hour n is given by

Flk ¢ (1,3) € A (n) at time €] = q ()

L Qij(n)
(1,3 & & (»)

(1)

Definition -- Enforcement level Eij(n)

We define the enforcement level, Eij(n)' in
cell (i,}) during hour n as the sum of the
probabilitiee of finding a patrol unit in cell

(i}) at any time t during hour n. That is,

_,
B, = L Plke (1,3 ¢ A
4 k ¢ Ki (n)
3
a: time t ]. (2)

In psrticular, if only one unit k has been
assigned t> spot patrol at {ntersection (i,]),
then

- !
Kij(n) k, & (n)
w (1,9), plk ¢ {1,9) at t]= Q™ Ly,
Qij(n)
and Etj(“) = 1,
We are saying that applied police enforce-

ment, i.e., number of unitsa assigned to



Figure 1 .

Enforcement cell

—1

% block

% block

Igtersectidn
l* i, 1

% block

WA,

cell (i,j), is the sum of the probability de-
fined in (1) for all units assigned, for the
same hour of each of the same pattérn day types.
Thue, there is an applied police enforcement for
each cell (i,3j), as a function of intersection
flow rate, number of units assigned, and
previous duplicate pattern days' enforcement at
the same hour n.

Community perceived enforcement

| Following Fisher and Mosher [6], we assume

that the violation rate, V, , (n), will decay

1}

¥ block
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%

exponentially as a function of both enforcement
and time. For the present we may drop the
indices (i,3) and n.

First, we allow V to vary exponentially

between V and ¥ as follows:

- “YE - VE
V(E) = Ve +v(rt-e 1° (3)
To determine the free parameter y, let
v val1-x87, (%)

100

and require for E = 1 that



VEoaVeYav(1-e™ (5)
=y+[V-yle™ (6)
or &Y =vE - v @
v -y
or v =~ 1n VE -V (8)
v o-3

Note, that we have defined a "community"
vesponse to a change in enforcement. However,
the neighborhood generally has to be exposed to
a change in enforcement before the complete
effect is realized.

To describe this "time delay" response, let
V(o) be the violation rate at an old enforce-

E(O) , and V(l) be the violation

189

rate at the new enforcement level, E .

ment level

Again,

assume an exponential decafmafter d days ex-

(1)

posure to the new level E as follows:

-Td
yeay = v{@e T 4 i Pe@

where V(0) = V(o). @
To determine the free parameter T, recall
that NE is the number of days of continucus
enforcement a E = 1 required to drop the

violation rate from V to VE. Thus, we require

vV e‘T“E +vl1-e "’NEJ, (10)
or
T =~ 1ln VE -V (11
v -y .
—
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Such curves degcribe how quickiy (in terms of
days) a community responds to a change in en~
forcement.

Generating the Master Violation Table (MVT)
Equations (3) and (9) allow for the
computation of viclation rates for all cells
(1,}) for each hour n. The mumber of violations,
sz, of cach type occurring in each cell L, 1)

during hour n, for each n, is now determined

from a Pcisson distribuiion with parameter

vij(n)_

For each cell (i,)) we select the
violation occurrence timec from a negative
exponential distribution with prrameter

1/ vij(“)'

For simulation purposes, we wish to string
viclation occurrences on a time line in minutes
during one hour n. To accomplish this, we
construct a master violation table (MVT) of
violations ordered in ascending time of
cccurrence. The first entry in this MVT is the
vime of occurrence of violation, the second is
type of violation, the third is avenue number
where violation occurred! and the fourth is street
number where violation occurzed. Once the HMVT is
sorted in time sequence, we are ready to run the
simulation for hour n by sequentially processing
each violaticn in the MVT.

Patrol unit location

In order to keep track -f patrol nnits in

space and time we shail assign to each unit the



foilowing attributes:

tF «-the time the unit is available for

reassignment;

1.

2. tL ~-the time the unit was last located;

3. 1L ~-the avenue index when the unit was

last located;

4, jL ~the street inuex when the unit was
last located;
5. the current area assignment.

When attempting to locate & unit at time t, we

encounter three cases:

1. to > t-the unit is busy;

2. tg < t-unit is available and inside its
area;

3. tF < t-unit ig available and outside
its area.

For cases {2) and (3) we wish to compute
the unit’s new position (I,3) at the present
time t.

For case (2), we assume the unit has been
patrolling its area since last located at time
tL. However, if tL is recent relative to t, it
may not be reasonable to expect that the unit
could be in every cell of Ak(n). Thus, we
require the following:

Deflnicion--Region of influence Rk(:)

We define the region of influence of unit k
at time t as that cocordinate rectangle in which
unit k can be reslistically located. Let

ig = right (east) boundary of the

%
b
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coordinate rectangle Ak(n)
A

h

= left (west) boundary of the

coordinate rectangle Ak(n)

A
jT = top (north) boundary of the

coordinate rectangle Ak(n)

A -
jB = bottom (south) boundary cf the
coordinate rectangla Ak(n).

Similarly let,

ig = right boundary of the coordinate

rectangle Rk(t)

ii = left boundary of the coordinate

rectangle Rk(t)

jg = top boundary of the coozdinate
rectangle Rk(t)

jR

B = bottom boundavy of the coordinate

rectangle Rk(t)’
Assuming some average patrol speed, vp, we can

compute the bounds on Rk(t) as follows:
R A
ip = min [1L + v, (t-t.), 1R]

R
iR = max [iL -

jg = min [j# + vy (t-tL): 33]

gy =max [3 - v e, gl

A
vy (g, HJ

This concert is illustrated in Figure 2.
We now select the current location of the

unit from the probability function

Telk e (L) s R(O] = 0,m

(1,1) € R (t) L Qe
(1, er, (0)

This probability for each (i,)) € Rk(t) i3

(12)

compared to a random number from a uniform



Figure 2
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distribution. When the probability in (12) is
greater than the random number, this (i,]) be-
comes the cell where he is.

‘ For case 3, unit is not busy, outside area,
we assume the unit returns to ;ts area by the
shortest route pecssible, Here, we have three
subcases as depicted in Figure 3, In each case,
the model computes whether or not the unit has
had a chance to return to its area. If not, it
will compute the uni:'s position along the
route of shortest return. If the unit has had
time to return, its time and location of
entranze into the area will be used to compute
region of influence and the current location
will be selected as described previously.
Event accident

When a violation is selected from the top
of the MVT list, the question of whether it
resulted in an accident must be decided. The
model assumes accidents happen with a uniform
distribution. For each violation type v, a
number is inputed (see the next chapter, Input
sectior) representinpg the percentage of
violations of type v that result in accidents.
When a violation is selected from the MVT, the
model checks whether the uniform number is
greater than this percentage, indicating no
accident occurred,

If an accident occurs then the model

computes the response time for all non-busy units
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and assigns the unit with shortest response time
to cover the accident. Service time is negative
exponential with mean l/Sv, where Sv, average
service time for an accident resulting from this
violation is also inputed. The model updates
the servicing unit's location, iL’jL’ avaii-
ability attribute, and time available for
reagssignment, tF"
Event No Accident

1f no accident occurs as the result of a
violation, two further possibilities remain.
Either the violation is detected or not detected.
The model requires the unit to be at the same
iocation where the violation occurs in order for
the violation to be detected. The test for
detection involves locating each unit, determin-
ing whether it is available or not and, if it is
available, locating the unit, as described in a
previous section, cases (2) and (3). Once
located the probability of detection becomes:
4

iviol, jviol and

P=0 if iL’jL

L}

3 1 1if iL’jL iviol, jviol, where
iviol, jviol is the cell where
viclation occurs.

Model Logic

It is now possible to define the logical
sequence of operations the model must execute,
1, Compute police enforcement
2. Compute community perceived police

enforcement



Figure 3
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3. Generate Mazter Violation Table

4. Select violation from the top of the
MVT

5. Did an accident occur?
a) If yes, go to 6

b) If no, go to 7

The simulation is based on the model just

presented.

Applying somwe of the terminology of

asimulations, the Police Traffic Management

Training Game's simulation basically has the

following entities, entity.attributes, and events

6. Locate all available units at time t events,
and assign closest to respond to Entities
accident. Record response time, service Active:

tiwe, accident, violation type and unit
responding.
Take unit out of service, Go to 4.

7. Locate available units k eKij(n) and
for each, test if unit location is
(i.9.

a) 1If no, test if Kij(n) is exhausted.
i) 1If yes, go to 4, violation
und :tected
1i) If no, continue search on units

k & K, ,{(n)

ij
b) 1If yes, record violation type,
service time, unit responding.

Take unit out of Service. Go to 4.

8., The end.

5. The Simulation

The simulation is written in Fortran IV and
was developed for use on the CLC6400 digital
computer at the Vogelback Computer Center on the

Evansten campus of Morthwestern University.

Patrol unit

Passive:

Region
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Attributes

District to which it
belongs

Patrol speed

Regporae speed

Busy or not busy

Inside or outside area

Time of day it was last
located

Location (i,3}) where
last located

Time of day when it will

be non-busy

The area to which it is
assigned for the
current hour and

daily pattern

Avenue and styeet.
boundaries
Qualtative attributes

(i.e., ghetto,



industrisl, etc.)

Districts Avenue and street bound~
aries

Police Headquarters

An gllocation of patrol
units

Inteii?ifion Region in which it is
located

District in which it is
located

Area in which it is
located

Traffic flow rates for

each hour of daily

pattern
Events Comments
iolation The basic event generated

by the Traffic System.
It has the following
characteristics:
Type
&verage time to
service a detection
Average time to
service an accident
resulting from this
type violation
Maximm violation

rate (V) for this

type
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Minimum violdtion rate (¥)
for thié type

Percentage of this type of
violation resulting in

an accident

Accident Requires a violation to
occur first, the system
generates accidents prob-
abiiistically

betection Requires a violation to

occur first, the system
generates non-accident
violations which the
structure defines as
detected if the unit is
available and at that

intersection (i,})

6.0 The Input

The Traffic Police Management Training Game

fnvolves two kinds of input, as indicated in the

overview section.

There is administrator input

and player input.

6.1

Aduninistrater Input

The administrator by lnputing paremeters

defines the simulated urban environmeant in which

decisions will be made by the players.

Some of

theee parameters will be made known to the

players, others are useful only to the model for

generating violations, accidents, w«ad soc on, but

would be of no value to the players even if



knosm, for example, ¥ and v fof each v, sinée
they represent subjective judgements for the
administrators. Cleariy, the administrator
defines the refergpce city by his inputs for city
paramete?s. He specifies whatever type of urban
traffic enviromment he believes ?est meets his
teaching objectives. Further, tﬁe administrator
establizhes the length of the simulated time
period.

The following elements ave required to
specify the urban traffic system:

1. City limit definition

2. Violation table

3. Daily pattern table

4. Composition definition

5. Region definition

6., Composition to region assigmments for

each dally pettern. |
A brief description of each of these follows:
City limit definition

The basic unit of geographic area is a
rectangle whose sides are parallel to a
coordinate axis system. The city} for the sake
of simplicity, is thought of as one large
coordinate rectangle. City boundaries are thus
specified by the dimensions, in terms of
avenues and streets of a rectangle, The city
limit defiunition thus is designated "from
to avenue

avenue and street

to street *, Figure 4 illustrates this
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terminology.
Violation table

The violation tsble is merely e list of all
the violation types to be considered ia game
play. They ave identified by an eight
character code and a description of at most
sixty charact.ors, including blanks.
Daily paftern table

The daily pattern table introduces the time
dimension into the game., The daily pattern table
serves to define the different daily patterns
which are to be considered aand how many of each
pattern are to be included in the play period.
A daily pattexn might be a particular day of the
week, like Monday, or just the category weekday,
or Saturday, or Sunday.
Composition definition

Game "“parameters” are input in a block
termed a "composition". A --mposition is au
artifical device for assigning constant para-
meters over time and épace. It is a particular
set of parametric values that can be assigned to
the time and space dimensions where appropriate.

Associated with each composition are the
following parameters:

1. intersection flow rate in vehicles per

hour
2. patrol speed (miles per hour)
3. response spsed (miles ﬁer hour)

4, the percentage of vehicles which wili



6.

Figure 4

The Coordinate Rectangle City Lirit Definition
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be in violatiocn if the drivers have the
knowledge that they will be not ob-
served or stopped by a patrol unit
(i.e., zero level enforcement)

the percentage of vehicles which will
be in violation if the drivers have the
knowledge that they will be continuous-
ly observed and viclators will be
stopped by a patrol uvnit (i.e.,
unlimited enforcement)

the reduction in violations that can
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be expected, due to a single patrol
uriit being continuously assigned for a
spccified number of days at a particular
intersection (defiped as an entforcement
level of unity) |

the number of days a patrol unit must

be assigned to achieve the reduction of
(4) above (this paremeter defines the
time response to patrol)

the expected percentage of violations

of this type resulting in accidants



These parameters are sufficient to give not
only the physical flow rates, but also allow fer
a description of the community response to en-
forcement over time. A community with respect
for traffic law will have a low vioclation rate,
regardless of enforcement. A community with
respect (or fear of traffiec enforcement) will
quickly vespond to patrol activity. Problehs
arise in communities where one or both of threse
conditions is not the case. The compostition
then beccmes a vehicle by which the administra-
tor may define traffic “problem" situations in
the eavironment.

The menner in which compositions are used
to specify the complete time and spacial
environment is discussed below in Composition
to Region Assignment.

Just as the hour is the basic time unit,
the "region'" is the fundamental unit in the
environmental specif .cation. That is,
composition environmental parameters are assumed
constant over both regions of the city and hours
of the day.

A region is a subset of the city area.

Like the city limit definition, the boundaries
must be constructed from sides of a’coordinate
rectangle. Regions may take the form of a
single intersection, lengthes of streets, or
areas in general. They are defined to achieve

the desired spacial distribution of parameters

701

over the city. Each region is identified by a
unique integer and construcfed from coordinste
rectangles. Examples of regions include:

1. residentialla;eas |

2. commeréial areas

3. main arferials

4, trouble intersecticus

These regions do not tak2 on “1ife" until

the compositions containing their:enviténmental
characteristics have been assigned as.described
below in the next section. -

Composition to region assiguments for each

daily pattern

The assignment of composition to?regioné for
each daiiy'pgttern is the linkage'which iies |
together the previous elements and completes the
description of the urban fraffic system in both
the time and space diménsions. It is here that
the advantage of uging the artificial device of
the composition to reduce the amount of informa-
tion input is fully realized. The same
composition can be sprinkled throughout the city
at various hours of the daily patterns.

Composition assigoment iz probably best
understood through an example. Suppuse region 1
consists of residential areas. Composition 1
represents offpeak hours in these areas, with »
low intersection flow race and few types of
violations. Composition 2 represents peak hours

and has higher intersectior flow rates and more



types of violations, for example, speeding on
the way home from work. During daily pattern
weekday except for rush hours Composition 1
might apply, Composition 2, during the rusk
hours. Clearly, in a commercial aresa
Composition 1 might ncver apply, or perhaps only
apply in the wee hours of the morning.

The administrator can, thus, use the six
tools discussed with which to create a seemingly
real urban traffic environmeat.

6.2 Player Input

The objective of the players in the game
situation is to allocate their available manpower
through beat definitions which "solve" the
problems the administrator has built into the
environment, The player varies cvnit assignments
and éoncentrationa with each game play in an
affort to achieve an "optimal" system, in terms
of time and space distribution, patrol beat size,
etc. Manpower must be optimally allocated to
cover routine traffic control problems or
normelly congested streets or intersections, as
well as accident coverage and normal or
emergency patrol activity within each tvaffic
area. GCiven an initial report and reports
generated after each play, the team must
establish policies and allocate given, limited
wanpower during each play. The players are,

thus, fnrced to absorb large amounts of data,

gain cn overall perapective, and acquire a sense

702

of interrclationship between the total system
and its parts. The following elements make up
the decision input by players at each scep in the

discontinuous play.

1. district definition
2. area definition
3. bea® assignment

A discussion of each of there follows:
District definition
After the players have been -presented with
the urban traffic environment, they must organize
themselves inte a traffic department. While
organizing their departments, the players have
the option of dividing the city into districts.
A district is defined in a manner identical
to that used by the administrator to define
regions. That 1, it is a subset of the city
area conctructed from sides of coordirate
rectangles. At this point, the district head-
quarters' location can also be inputed by the
players.
Area definicion

The geame model assumes three eight hour

shifts as follows:

1. 12 wianight to 8 a.m.;
!

2. 8 a.m. to 4 p.m,.;

3. 4 p.m. to 12 midnight.

Each shift communder in cach discrict must
design... areus within the district he thinks

are important for the assignment of patrol



units. One or more patrol units will be assigned
to each area for at least one hour during the
ghift. The coliection of area assignments for
one unit during the shift is the "beat" for that
unit. It {s assumed that these arcas will
usually vary wich each game play as the district
commanders strive for a ‘best" area designation.

Areas are defined by distyict commanders
for 211 shifts within esch daily pattern. Areas
are limited to coordinate rectangles for
sjmplicity. This limitation does not appe -
severely restrictive, as the commander has the
flexibilit' to change a unit's area assignment
hourly, a2 discussed below, Coordinate
rectangles can be selected for spot (one inter-
section), line (a length of street), or area
patrol.
Unit beat assignments

A unit best is a time ordered collection of
areas assigned to the unit during the shift
period. The district shift commander has the
gbility to assign units to different areas for
each hour of the shift. A unit wnay be assigned
to a different rectangle for each hour, to the
same rectangle for the entire shift, or any
combination thereof. 3eats, thus, have a time
and a space dimension.

It is expected that the player commander

will vary unit beat assignments with each game in

an effort to achieve an "optimal" system

operation.

It is believed that these three facilities,
just discussed, provide most of the controls
exercised by a commander in z real life situa-
tion, It is worth emphasizing once again, that
the game model has been constructed to provide a
definite vesponse to controls, so that the
student can derive meaning from playing the
game. It is hoped that this response has the
appearance of realicy, but the model itself does
noc represent a real life environment, Thus,

model responses should not be construed as those

which may occcur in a real life situation.

7. The Cutput

Using example traffic reports from Ficher
and Mosher [6] and the Traffic Institute, the
following format has been created for the output
of the game. This output »resents feedback in
response to the decisions made by the players on
effective police allocation throughout their
reference city.

The report generated is called an Activity
Summary. One Activity Summary Sheet is provided
for each ghift on each day of each daily pattern
tvpe. Suppose the game is being played for a
simu)ated month, then, for example, if thore are
four Sundays in this simulated month, ar Activity
Summary is generated for Sunday number 1, Shift
1, 2, 3, Sunday number 2, Shift 1, 2, 3 ...,

Sundey number 4, Shift 1, 2. 3. The output on



the Summary includes: Time, located, violation,

accidient, response time, service time, and unit’

{dentification, which are discussed below.
Time

Time of the violrtion which was detected or
resulted in an accident. Time is the hour of
the day where:

1 a.m. is 1

N

a.m, is 2

12 noon is 12

1 p.m., is 13

12 midnight is 24

The fractional part ¢f the hour, i.e., five
minutes after, etc., is indicsted by a nuwber
from 1 to 59. Thus, if the first entry in the
time column is 2-54, this would indicate the
first accident or detected violation occurred at
2:54 a.m.
Location

Location simply indicates the avenue and
street intersectiun where the detected
violation or accident occurred.
Violation Identification

violation ID is the identification number

assigned to the violstion by the administrators.

Accident

A "Yeg" entry indicates an accident resuited
€rom this violaticn. A "No" entry indicates a
detected non-accident -vroducing viclation.

Response Time

Response time is the time required for the
closest (in time) patrol unit to move frow his
present location to the scene of the gccident,
in minutes. A "0000." entry appears when a
detected violation has 6ccurred, since by the
structure of the shmulation, violations are
detected only when the unit and the violation
sre simultaneously at the same intersection,

i.e., instantaneous response time.

Service Time

Service time is the time required in
minutes Eo service the viclation or accident.
Detected violations receive tickets and may
involve intoxication tests, short lectures, or
radioing and waiting for car and license
identification. Accidents may involve first aid,
calls for ambulance, call for towing, interviews
with witnesses, and so on, including issuing
tickets,

Unit Identification

Unit ID is the identification assigned by
the player tc the patro. unit, indicating to the
shift end district commanders what unit covered
the violation or detection.

Thus, the information contained in this



Activity Summary provides the players a basis
for snalyzing the effectiveness of their past

decisions and directing their next decisions.

8. Summary

in summary the logical flow of the game is
as follows:
1. Administrators make decisions on the
parameters for the reference city
2. Players participate in a briefing
Players make
their decisions on organization,
planning, manpower allocation, areas,
and beat assignmants.
3, Administrvator ana player inputs are
keypunched onto data processing cards,

4, Deck submitted,

5. Model from section 5 generates feed-
back in the form of Activity Summary
Sheets.

6. Certain administratcr and player
input stored on tape for use in next
play of game

7. Reports returned tc players, who
base new decisiorns on them

§. New pleyer decision made and deck
resubmitted, etc.

The logical flow assumes the city is the

same, unless the administrators call a new
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briefing for a new city.

Notice that the admini{strators always have
the option to change certain parameters when they:
want to, i.e., increase intersection flow rates

on sfide streets on the day of a parade.

9. Some Final Comments

The Traffic Police Management Training Ganme,
as presented in the preceeding sections of this
paper, was played as an experimental effort at
the Institute during the final 3 wecks of a
year's program. The general reaction from tne
Traffic Institute staff was extremely favorable.

The administrators are sold on the use of a
management game carefully integrated into their
curriculum in the future. Since, as far as can
be determined, the Traffic Police Management
Training Game is unique, the administrators can
foresee many nossibilities of its use dy major
Police Departments, state and city, across the
country,. Further, they can see numerous
applications and adaptations.

The player “eaction was equally enthusiastic
with the poaitive reservation that they felt
more time should be devoted to the game, so that
it becomes an intagral mechanism for tying the
total program together.

The future of the Traffic Police Management
Training Game, thua, depends on the successful
alteration of the “nstitute's program to

incorporate the game as a teaching tool.



BIBLTOGRAPHY

Bocka

1. Broom, Halsey, Gusiness Policy and

Stratetic Action. Englewood Cliffs, N.J.:

Prentice-Hall, 1969.

2. Cohen, Kalman, et al.

The Carnegie

Tech Manggement Game. Homewood, Ill.: Richerd

D. Irwin, Inc., 1964&.

3. Dale, A.G. and Klasson, C.R.,

Business Gaming: A Survey of Anerican Ccllegiate

Schocls of Business. Bureau of Business

Research University of Texas, 1964.

3. Dill, William R., et al. Proceedings

of the Conference on Business Gemes., Ford

Fou-sistira and Tulanc University, 1961.

5. Duke, Richsvd D., Caming-Simulation

in Urban Research., Fublic Institute of

Community Development and Services, Michigan
State University, 1964.
6. Fisher, G.R. and Mosher, W.W.,

Staristical Analysiy of Accident Data as a Rasis

for Planning Selective Enforcement -- Phase II.

ITTE Research Report 51, 1964,

7. Frost, Thomas, A Forward Look in

Police Education. Springfield, Illinois:

Charles C. Thomas, 1959.
8. Greenlaw, Paul; Herron, Lowell; and

Rawdon, Richard, Business Simulation in

Industrial and University Educatfon. Englewood

Cliffs, N.J.: Prentice-Hall, 1962,

706

9. Guetzkow, Harold, et al., Simulation in

International Relstions: Developments for

Research and Teaching. Englewood Cliffs, N.Jj.:

Prentice-Hall, 1963.
10. Guetzkow, Harold and Cherryholmes,

Cleo, Inter-Nation Simulacion Kit. Chicago:

Science Research Associates, 1966.

11. Guetzkow, Harold, Simulation io Social
Science. Englewocod Ciiffs, N.J.: Ptencice-Hall,
1362.

12, Harrisor, Leonard, How to Teach Police

Subj cts: Theory and Practice. Springfield,

I11.: Charles ¢. Thomas, 1964,

13. Henshaw, Richard and Jackson, James,

The Executive Game. Homewoed, Ill.: Riiiiard D.

Irwin, Inc., 1966.

14. Kaplan, Morton A. (ed.), New

Approaches to International Relations. New York:

St HMartin's Prere 1968, p. 202-269: "Some
Correspondences between Simulations and
"Realities: in International Relations', Harold
Guetzkow.
15. Kibbee, Joel; Craft, Clifford; and

Nanus, Burt, Mansgement Grues -- A New

Technique for Executive Development. New York:

Reinhold Publishing Corp., 1961.

16. Klotter John, Techniques for Police
Instructors. Springfield, Ill.: Charles C.

Thomas, 1963.



17.

Quantitative Age. MNew York: Hold, Rinehart,

and Winston, Inc., 1966.

18. North, .Robert, et al. GContent

Analysis: A P.ndbook with Aoplication for the

Study of International Crisis. Evanston, Iil.:

Northwestern University Press, 1963.

192,  Raser, John R., Simulation and
Society. Boston: Allyn aad Racen, Inc., 1969.
20. Schellenbergev, Robert Earl,

Development of a Computerized Multipurpose

Retail Management Gam:. Research Paper -14.

University of North Carolina at Chapel Hill,
Feb., 1965.
21. Smith, W. Nye; Estey, Elmer E.; and
Wines, Ellworth F., Integrated Simulation.
Cincinnati, Ohio: Scuth-Western Publishing Co.,
1968.
22. Thorelli, Hans and Graves, R.,
Jaternaticnal Opergtjons Simulation. New York:

The Free Press of Glencoe, 1964.

23. Vance, Stanley, Management Decision

Simulation -- Noncomputer. New York: McGraw-

hill, 1960.

Articles and Periodicals

24, Anglinger, G.R., "Business Games--

Play One'. Marvard Business Review, 36 (March-

April, 1958), 1153-125.

Malvihiil, Donald (ed.), Guide to the

707

25. Anglinger, G.R.,and Vollman, Thomas,

“Uniproduct: A Pedagogicsl Device'.

California Management Review, 10 (Winter, 1967),

65-70. |
26. Babb, E.M.; Leslie, M.A.; and Van

Slyke, M.D., "The Potential of Business-Gaming

Methods in Research". Journal of Business,

(Octobex, 1%266), 465-472.
27. Bankhead, K. and Herms, B.F.,
"Reducing Accidente by Selective Enforcement".

Traffic Digest znd Review, 18 {January, 1970),

i-5.
28. PBarish, N. and Siff, Frederick,
"Operational Gauing Simulaticn with Application

to the Stock Market". Management Science,

15 (July, 1969), 530-541.
29. Bogusiaw, Robert; Davis, Robert and
Glick, Edward, "A Simulatiorn Vehicle for Studying

National Policy Formation in a Less Armed World".

Behavioral Science, 2 {January, 1966), 43-61.
30. <Carlson, Elliot, "Versatile Business
55 (September,

Gaming''. Management Reviia,

1966), 45-47.

31. Carson, John, "'Business Games: A
Technique for Teaching Decision-Makilng".

¥anagement Accounting, 49 (October 1957), 31-35.

32. Cherrvholmes, Cleo, "Some Current
Rosearch on Effectiveness of Education
Simulations: iImplications for Alternative

Strategies". Americen Behavioral Scientist, 10




(October, 1966), 4-5.
33. Churchill, Neil and Cyert, Richard,

“Experiment in Management Auditing". Juurnal of

137-149.
41. "Game Teaches Salesmen',., Sales

Managemeni, 101 (September, 19683 139-i40.

Accounting, 121 (Fall, 1966), 39-43,
34, Cohen, K., et al. “The Carnegie Tnach

Mansgement Game". Jcurnal of Business, 33

(October, 1950), 303-309.
35. Coilaett, Merrill, "Simulation As a
Managem:nt Development Tooi". Parsonnel

Administration, 25 (March, 1962), 48-51.

36. Coplic, William, "Inter-Mation
Simulaticn acd Contemporary Theories of

International Rels-ions", American Political

Science Reviev, 60 (September, 1966), 562-578.

37. Crow, Waymsn J., (1} Study of
Strategic Doctrines Using the Inter-National

Simulation". The Journal of Conflict Resolution,

7 (September, 1963), 580-589
38. Dolbear, F.T.; Attiyeh, R.; and
rainard, W.C., "A Simulation Policy Game for
Teaching Microeconomics". American Econvmic
Review, 58 (May, 1968), 483-491.
39, Druckman, Daniel, "Ethnocentrism in
the Inter-Nation Simulation'. Evanston, I11.:

Simulated Internaticnal Process Project, North-

western University, 1967; The Journal cf Conflict

Resoluvion, 12 (March, 1968).
40. Eilon, Samuel, "Management Gawes'.

Operations Research Quarterly, 14 (June 1963)

708

42. Guetzkow, Harcld, et al. "An
Experiment on the N-Country Problem Tincough
Inter-Nation Simulation". St. Louis, Missouri:
Washington University, 1960.

43.  "HOCUS:

The Management Parlour Game",

Business Management, 99 (April, 1969), 24-27.

44, Hodgetts, Richard, '"Management Gaming

for Didactic Purposes'. Simulation and Games,

1 (March, 1970).
45, Klasson, Charles, "Business Gaming:

A Progress Report'. Academy of Management

Journal, (September, 1964}, 175-188.

46. Lewin, A. and Weber, W., "Management
Game Teams in Education and Organization
An Experiment on Risk Taking". The

Research:

Management Sciences Research Group, Carnegie-

Mellon University, Pittsburgh, Pennsylvania,

November, 1968.

47. "Management Game Puts Team on Firing
Line". Administrative Management, 29 (August,

1968), 31,

48, McKenney, James, "Evaluation of a
Business Game in an MBA Curriculw..”. Journal of
Rusiness, 35 (July, 1962), 278-286.

4

49. Moffie, D, and Levine, R,, “Experi-

mental Evaluation of a Compuzorized Management



Geme", The Atlanta Ecconomic Review, 18

(November, 1968).
50. "Profits Set Score at Business School
Tournament". Business Week, (Harch 18, 1967),
156-158.
51. Raia, Anthonv, "Study of the
Educational Value of Management Games".
of Business, 39 {July, 1966). 339-352.

52. Rausch, Erwin, "Games Managers Play".

Administrative Manszgement, 29 (December, 1968),
36.

Costs and

53. Shubik, Martin, "Gaming:

Facilities". Management Science, 14 (July,

1968), 629-660.,
S4. Stanley, John, "Management Games:

Education or Entertainment?'" Personnal Journal,

41 (January, 1962), 15-17.
55. Symonds, Gifford, "Study of Consumer
Behavior by Use of Competitive Busiress Games".

Management Science, 14 (March, 1968}, 473-485,

56. Taxzl, Hal. "Let's Play Games".

Editors and Publishers, 101 (March, 1968), 53.

57. Thorelli, Hans; Graves, Robert; and

Howells, Lloyd, "INTOP". Journal of Business,

35 (July, 1962), 287-297.
58. “Traffic Police Administrator

Training Program". Traffic Digest and Review,

18 (February, 1970), 16.
59, Tuason, Roman, '"'MARKAD" A Simulation

Approach to Advertising'". Journal of

Journal

709

Advertising Research, 9 (March, 1969), 53-58.
60. Vance, Stanley and Gray, Clifford,

"yge of a Performance Evaluation Model for

Research in Business Gaming". Academy of

Management Journal, 10 (March, 1967), 27-37.

61 Van Dyck, J., "Understanding the
Organizational Process Via the Management Game',

Journal of Management Studies, (Oxford, England),

5 (October, 1968), 338-351.

Theses and Dissertations

' 62. Chadwick, Richard W., '"Developments
in a Partial Theory of International Behav? :r:
A Test and Extension of Inter-Nation Simulation
Ph.D. Dissertation.

Theory". Evanston,

Illinois: Department of Political Science
Northwestern University, June, 1966.

63. Hermann, Margaret, ''Stress, Self-
Estezem, and Defensiveness in an Inter-Nation
Simulation." .Ph.D. Dissertation. Evanston,
I11linois: Department of Psychology:

Northwestern University, 1965.

64, Sherman, Allen William, "The Social
Psychology of Bilateral Negotiations, Master
of Arts Thesis. Evanston, Illinois: Departwent

of Sociology, Northwestern University, 1963.

Pamphlets

65. Inter-Nation Simulation Participant's



Manusl, International Relations Program,
Department of Political Science, Northwestzrn
University.

66. "Traffic Police Administration
Training Program". Distributed by The Traffic
Institute of Northwestern University, 1970.

67. "1968-1969 Training Calendar".
pistributed by The Traffic Institute of
Northwestern University.

68. "The UCLA Executive Decision Game

Participant Game Information."

Unpublished Materials

69. Chadwick, Richard, "Relating Incer-
Nation Simulation Theory with Verbal Theory in
International Relat%pns at Three Levels of
Analysis". Evanstcn, Illinois: Simulated
Intarnational Processes project, Northwestein
University, July, 1966.

70. Chadwick, Richard, '"Extending Inter-
Nation Simulation Theory: An Analysis of Intra-
and Internationsl Processes project, North-
western University, August, 1966.

71.
Through Simulation: A Comparison and Analysis
of Associations Among Variabies in an Inter-
national‘Systcm and an Inter-Nation Simulation".
Evanstyy, Il1linois: Simulated International

Procavs project, Northwestern University,

Chadwick, Richard, '"Theory Developuent

710

September, 19656.

Croke, E., et al., The Use of Gaming

Techniques in the Traffic Police Administration

72,

Training Program ait the Northwestern University

Traffic Institute. IE/MS D30-1, Class Project

(Fall, 1968).

73. Elder, Charles and Pendley, Robert,
*Simulation as Theory Building in the Study of
(nternaticnal Relations". Evanston, Illinois:
Simuléted International Processes project,
Northwestern University, July, 1966.

74. Elder, Charles and Pendley, Robert,
"An Analysis of Consumption Standards and
validation Satisfaction in the Inter-Nation
Simulation in Terms of Contemporary Economic
Theory and Data". Evanston, Illinois:
Simulated Internationai Processes project,
Northwestern University, November, 1966.

75. Gorden, Morton, "International
Relations Theor; in the TEMPER Simulation".
Evanston, Illinois: Cimula ed International
Relations project, Northwescern University, 1967.

76. Kennedy, Allen S., Specifications for

a Traffic Po)ice Managemer.t Training Game.

IE/MS D99, Independent . oject (Spring, 1969).

77. Kress, Paul, 'On Validating

Simulation: With Special Attention to the
Simulation of International Politics".
Evanston, Illinois: Northwsstern Uriverzity,

1963.



78. Meier, Dorothy, "Progress Report:

Event Simulation Project". Evanston, Illinois:

Simulated International Process project,
Northwestern University, 1965.

79. Nardin, Terry and Cutler, Neal, "A
Seven Variable Study of the Reliability and
Validation of Some Patterns of International
Interaction in théajnter-Natiou Simulation".
Evanston, Illinois: Simulated International
Process project. Northwestern University,
December, 1967,

80. Pendley, Robert and Elder, Charles,
"An Analysis of Office Holding in the Inter-
Nation Simulgtion in Terms of Contemporary
Political Theory and Data on the Stability of
Regimes and Governments', Evanston, Illinois:
Simulated International Process project,
Northwestern University. .

81. Smcker, Paul, "An International
Process Simulation: Theory.and Description"”.
Evanston, Illinois: Simulated International
Processes project: Northwestern University,

1968.

mm



