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This paper iﬁ the :.nitia.l _form of Chépter 11 of a book entitled
"Sequential Decisions and Simulatioh,'" edited .by Rosenstiehl and Ghouila-
Houri, to be published in France by Dunod, Paris. The book describes
various aspects of similation. The purpose of;c‘hg.pter 11 is to present
some general information on war games, This paper provides a short history
of war games and an introduction to the varioué *icharacteristics , techniques,
and types of wer games. An illustration of the ;-;éeps in an umpired war

game ia included. -
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AN INTRODUCTION TO WAR GAMES

The term "war game" covers a large number of different activities.
To some it means a game in which two opposing players move Mpieces" on a
" board. To some it means a matrix denoting the "payoffs" of two oppésing
gsets of strategies. To some it meansb hypothetical military operations car-
ried out ;n a map or sand table. And, to still others, it means "mbck" eX=
ercises in which thousands of troops assault a b_eae'hﬁ_as part of their train-
ing. All of tixese uses Bave many things in emo:i, but there are also some
important differences betweeﬁ them. In order to iimit the subjeeﬂ matter
covered in thié ehapi;er, two of the activities to which the term "war game®
is sometimes applied 'Hill only be briefly included. The first of these is
the type of game that is subject to analysis by game-theoretical techniques.
There 1s a large amount of excellent literature on game~theory already avail-
able, to which the reader is referred for further information (3,89). The
gecond activity are those emr.cises in which actual troops are used. - Although
this type of war game is an important form of simulation device it is well
recorded in the military journals. Between these two, the representation
of military operations in the form of strategies in a matrix, and the de=
tailed simulation of a military exercise, there are a large mmber of activi-
ties that are called war games which have as one of their major characteris-
tics the repregentation of military operations in some symbolic or abstract
form. It is this type of war game which will form the central topic for this
chapter.

Partly because warfare is one of the oldest and most important of
human aetivities and partly because it represents an activity in which the
professional has limited opportunity to practice, it is not surprising that
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substitutes for military operations have deveio;oed. War games are one of
the major substitutes. As simulations of military conflict they have pro-
vided experience and training in military planning, tactics, troop maneuver,
' and other aspects of military operations. In more recent years they have
also been adapted to serve other ends. They have been employed as research
tools for a variety of problemz in the military field., In this chaptér
section I is a short history of war gaming. Section IT indicates thev charac=
teristics and various techniques of war gaming. Sectioni?Idiscusses the
uses of war games and develops an hypothetical eicample.

Section I. A Short History of War Gaming
The origins of war games are not clear. There have been a mumber

of different specu]atior_m on the way and manner in which they originated
with some basis for each of the speeula:ﬁions-. Without going into the evi=-
dence for these various viewpoints the major ones are: ‘

1, . . War games originated as devices for planning military epera=
tions, This viewpoint assumes that some military commander, perhaps an
Oriental general, planned his operations by representing his own forces and
those of the enenj on a map or by seribbles in the sand, and tried to work
out various moves or actions that might be taken by each side. He was, in
a sense, constructing a model in which he could exam:i;ne the major moves
that he could make and those that the enemy could make in order to find the
most effective course of action. He may even have applied rules which his
experience had taught him were characteristic of military operations. Per-
haps he even found it advantageous to introduce another persen to "play" the
enemy so that he would have the benefit of another point of view or not over-

lock something important to the battle outecome. Whatever form it took, this
early develorment is regarded as an attempt to symbolize in an explicit .
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manner the interplay of two oppesing military forces.
2. ~ Var games originated as instructional devices. According to

this viewpoint early games were developed and used to instruct poorly train-
ed and illiterate troops in the actions that they were to take in the forth-
coming battle. The military cemmander sketched the position of the enemy |
and his own position and indicated te the troops various moves that might

be made by both sides. He then demonstrated in this graphic manmer the act~
ions that his troops were to carry out under each contingeney fhat might a-
rise. In both this and the preceding speculation on the origins of war
games. the emphasis was on the "war' aspect, i.e., the gaming was adapted to
' the game situations. |

3. " Var games erigina:bed as symbolic equivalents. There are sevew
ral varieties of this point of view. They inciude the speculation that the
games were used as "moral equivalents' for war during periods of leiém'e.

In ﬁarﬁimﬂ.é.r, it has been proposed that eérly forms of chess provided safety
valves fer the belligerent Hindus. Another version assumes that the games
have a mystical or religious significance. They were used by the players

as a method of under&banding the workings of 'fate, since the ocutcomes of the
games were presumed to be determined by the forces of destiny. Players who
mastered a game were regarded as having achieved some control over fate and
were held in esteem,

4 = War games originated as a form of organized play. This specu~
lation is similar to the preceding one in assuming a non-military origin and
in emphasis on the use of leisure time. The d:.i‘ference is that the games
were social in nature and occupied much the éame pogition in earlier societies
that parlor games do in our present society, i.e., they are socially acceptable

forms of competition,
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Although it is not possible to be definite about the origin of
war games it seems clear that the games very early took on a formal and ab-
stract character. By formal is meant that there were definite rules cover-
ing what the piayers could do and what the immediate outcomes of each action
would be. By abstraect is meant that the rules; the playing board, the pieces,
etc., were not specific representations of real life phencmena. The earliest
games may have been board games, i.e. games played on a specially defined
surface. There are many different types of games played on boards not all
of which are classified as war games. There are, for examplé,- .a.ligmeut games
of uhich\ tic-tac-tﬁé- is a modern example. There are similarly hunt games and
race games of which pachesi or backgammon are modern types. Board war games
are distinguished from the others by the manner in wh:Lcha Ywin® is determin=
ed. In board war games there are three types of wins. One is the Tcapture"
type in which the objective of the game is}'bo-.'ga.pture; all or certain eritical
pleces and win is defined in terms of the player who first accomplishes this
objeetive, Chess and checkers are examples of this type. A second is the
"control® type in which the objective of the game is to surround sections
of the board and win is defined in the terms of the amount of area contrelled
by each side at the end of the game. The games of ki or go are medern ver-
sions of control type games. A third, less well known, type is the blockade
type in which the objective is to confine the enemy to a particular section
of the boarde The Indian game of Do-gutl 1s an example of this type.

There are many variations in the size of the board, in the nmumber
and form of pieces available to each side and in the rules of play of these
board war games. The apparent military similarities of some of these games
indicate that they may be related to military operations or military forces
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of long periods ago. Most of these military similarities, however, are ex-
tremely superficial., Although these board games are classified as war games,
it was not until the games were modified to represent specific military
forces on specific military terrain that gaues began to approach the type

of war games that are used at the present time.

Early attempts to adapt board games to military action eccur in
the 1600s and took the form of adapting chess-type games to military opera~
tions by increasing the mmber of pieces on each side and increasing the
size of the board.. There were alse changes in the rules. Most of these
early games were considered as "military chess" games, since they followed
the general pattern of chess gan;es. An excellent historical survey of war
games and detailed deseriptions of many of the early forms is presented in
Iouné(‘,lﬂ.‘[n the 1700s further military adaptation of’ chess-type games took
place. The size of the board was further exl;.ended and the squares were
tinted to mark various terrain features and buildings. The forces or pieces
of each of the players wers taken to represent battalions or squadrons and .
assigned é military mission. The rules were a mixture of chess-type rules
and standard principles regarding methods of employment. For example, in-
fantry pieces could move only in a straight line but they could be grouped

L e

before the start of the game in any standard military formation that a
player desired.

_ The development of the chess=type war games contimued throughout
the 170Cs. There were many different forms of games, of which the most
notable was developed by Georg Vintwrinus, a military writer. The game
initially involved a board of 3600 squares with distinctions in the marking
on the board to represent T:Effémﬁﬁz? of —13;_@_ An actual section of

the Pranco-Prussian border was represented on the board, although the lakes
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and hills were all square, In later versions a chart or map replaced the
board. The chart was very stylized bul it was a move away from the use of
ruled boards and opened the way toward the use of actual terrain maps. The
moves of the pieces, which represented infantry and cavalry, were made in a
manner that corresponded to actual rates of march over the terrain on the
map. The game also included supply and logistics operations, and communi-
cations. The game was played according to an elaborate and detailed set of
rules which covered 60 pages. '

In subsequent years additional developments in the field of war
gaming took place, particularly in developing more detailed rules and in-
eluding the addition of dice to represent 'chance" events, The next major
development occurred in 1811 when Von Reisswitz, the Prussian War Counselor
at Breslaw, transferred the war game te a sand table which modeled actual - .
* terrain at a scale of 1:2373. On the sand table the troops, represented by
wooden symbols, were allowed to move witheut being restricted to chessboard-
type squares. With a break away from stylized terrain and with great freedom
in the capability of movement al;xd maneuver, the war game now presented much
greater possibilities as a useful device for military training.

The work of producing war games as we recognize them teday was
done by Von Reisswita, Jr. whe adapted the work of his father still further.
The contributions that he made were such that he is regarded as the "father
of modern war gaming.® His game was played on maps drawn to a scale of
1:8000, and representing many terrain features in a realistic fashion. The
troops were little squares of lead and were colored blue for one side and
red for the other, the colors that even at the present time are characteris—
tically assigned to the two sides of a war game. The game ineluded a command=

er for the blue and red sides and a third persen who served as an umpire.
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The umpire enforced an elaborate system of rules which followed actual
military regulations. He alse provided rulings or decisions based on his
own experience for any cases not cevered by the rules. In 'addition, he
provided both sides with information as to certain actions of the opposition
giving only such information as he regarded would be available based on normal
wartime methods of obtaining information. In this way "intelligence play"
was introduced into war games. Among the other centributions of this game
was the fact that the game started with a general hypothesis and a special
theme, which correspended to the "general situation" and "special situation'
of most modern war games., The general hypothesis gave background te the
military operaticns that were to be represented in the game, i.e. the events
and moves prior to the start of the game., The speecial theme was the speei-
fic information for the partiecular play that was to take place and ineluded
such information as the strength and composition of the oppesing military
foreea, and the assigned missions, Each game had a different special theme
i.e, each game started from a different arrangement of military forces and
missions, The time required to prepare and transmit the orders of the cem—
mander to the treops was included in the playing time. Once the game had
started, play proeeeded aceording to the stated rules as well as any procedure
or régulatien of current military doctrine. The rules and regulations were
enforeed by an umpire who alse made decisions about any situation not speci-
fically covered. Chance devieces, speeially prepared dice, and the decisions
of the wmpire also contributed to making the play more realistic. After each
game, which was stopped at a predetermined result or by the wmpire, a dis-
cussion of the military operation was condueted and the moves of both sides
were critically reviewed.
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In 182, von Meffling, then chief of the German General Staff,
consented to witness an exhibition of the game, He received the players
somevwhat eoldly, but as the operations expanded on the map, the old generalts
face lighted up, and at last he broke out with enthusiasm, "It is not a
game at alll It's a training for war} I shall recommend it most emphatically
to the whole army.™ (10)

Von Meffling kept his word and issued a letter formally introduc-
ing the game to the Prussian Army., Subsequently each regiment was given the
equipment and instructions for the game. |

Following the develepment of the Von Relsswitz, Jr., game, a mm-
ber of modifications and variations of this type of war game developed.
Having achieved the degree of realism represented by using maps of actual
terrain and by using pieces that acted and were employed in the manner of
real military forces, subsequent developmenta in general eontributed to
adding more and more complex rules to cover the various contingeneiés and
special situations that might arise in the course of actual military opera-
tiens. The rules beeame so ecmplex that game play was tedious and eomplicat-
ed and long periods of time had to be spent in learning the rules. In 1876
Col. Von Verdy du Vernecis, an instructor in the German Army, called for a
break with the ri,gid and detailed rules of existing games and the development
of war games in which greater freedom would be allowed in the play of the
game, partieularly in the use of new tactical concepts. In order to achieve
this degree of freedom, it was necessary to diseard much of the complicated
and detailed rule system that existed and allow the-mnpife or game direétor
greater latitude in determining the ocutecome of moves not covered by the rules.
The change was gradually introduced. Although many of the rules were main-
tained they were greatly simplified, and the players were given greater
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freedom in undertaling actions for which appreopriate rules did not exdist,.
The change lead to a division of war games inte two basic forms; the Mrigid
war game? with its detailed rules and precise computations, and the "free
war game'* with its emphasis on tactical freedom and the use of experienced
unpires and directers to judge the outcome of the military engagements where -
rules were incomplete.

Along with the changes in the form, the emphasis in the use of
war gaming as a training device increased. With the opportunity for greater
freedem in the selection of situation that could be examined, and in the
type of military operations and taectical concepts that could be represented,
the use of war gaming as part of military training became accepted through-
out the world. By the late 1800s and early 1900s préctically every major
country included war games in the traiming curriculum of advanced military
professionals. Although their introduction was initially into the training
programs it was not long before war games were being used in the development
and evaluation of actual military plans. The games simulated actual attack
or defense operations under definite conditions of time, place, military
forces, weather, terrain, e’cc.-’ And; in many cases, the conclusions drawn
were ineluded in the actual military plans being drawn up.

Perhaps the greatest use of games in the development of real
military plans occurred in Germany. For the Germmans the war game became
‘an important device for examining existing plans for possible difficulties
or limitations that might be encountered in the military operations and
feor developing new plans. Prior to World War I, for example, one form of
the Schlieffen Plan on which the 1918 Spring offemsive was based, received
eritical scrutiny through a series of war games. Similarly, other military
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operations were reviewed by war games. In the period between World War I
and Vorld War II war games became a standard fechnique for practicing
military operations by the professienal soldiers whose armed forces had
been restricted by treaty. And in the period of Worlci War II many of ‘the-
major operations were tested by war gaming, inéluding Barbarossa, the Russian
Campaign, and Seeieewe,, the contemplated invasion of Britain, Similarly
in the Far East the Japanese carried out extensive gaming prior to their
entry into World War II. - In other countries some war games were used for
planning military actlons but not to the same extent.

At the present time the two major forms of war games, -the free
play and the rigid play, still exist. Both have been employed as techniques
for analyzing and evaluating military tactics, equipment, procedures, etec.
The free play game has received support because of its versatility in deal-
ing with complex problems of tactics and strategy and because of the ease
with which it can be ad;pted' to various training, planning and evaluation

endss The rigid play game has received support because of the consistency
and detail of its rule structure and its computational rigor. In addition,
the developments of large capacity computing machines has made it possible
to carry out detailed computations with great rapidity and made it possible
to go through many different plays of a game, With these developments the

number and types of war games have inereased.

Sectionli Structure and Iypes of War Games
Despite the fact that a number of different types of war games .
have developed most of them have the same basic strueture.b This section
~describes the major characteristies of this structure and indicates the way
in which it has been adapted for different types of games. Fig.. 1 presents-’

]
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a gchematic of this structure, which can be used as the basis for a defini-
tion of a war game, A war game may be defined as the military interplay
under a system of more or less definite rules of two (or more) sides with
conflicting objectives. There are four importamt aspects to this defini-
tion, the nature of the sides, the nature of the conflict, the pature of
the rules, and the nature of the interplay. Although these four aspects
are interrelated, each one is sufficiently independent so that it can be
described separately.

1.  The nature of the sides. Each side in a war game consists
of at least two different parts. One part is the forces or resources which
the side has available. In seme edses these may gensist of nothing more
than an aircraft. for one side and one anti-aircraft gun with t?to potential
targets to defend for the other side. In other games the resources 61'
forces —~= the terms are used intercha.ngeab:[; -- of each side may consist

Decision © Adjudication ‘ Decision
Mechanism Mechanism Mechanism
'f- ———————— -
|
|
Objective . Rules } Objective
- Resources. { } Resources
| Umpire |
L -

Fg. 1 Structure of a War Game *
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of the entire armies, air forces, na';vies s economic stockpiles, preduction
capabilities, etc. of twenty different nations. In addition there may be
wide differences in the ways in which the resources are represented in the
games. The single aircraft in the ﬁ.rsﬁ game may be represented as the
weight of bombs that can be delivered to either of the oppositionts targets,
In the multi-ecounty game every one of the aireraft, every army division,
every ship, may be represented in terms of its location, operating charact-
eristics, speed of moveuﬁent, combat ‘capabmt&,[’etc.' Similarly, every
major factory, railroad, storage or supply depot.vx'na.y be représented in.
terﬁxs of its location, input and output capabilities, etc.. The number,
type, and nature of the resources and the ways.in which they interact with
each other is one rough measure of the complexity of a game. -
In addition to each side being defined as a set of resources it

is defiped as having a preference for a particular outcome to the game,
In broad terms each side has an objective which it wishes to attain. In
gome games the objective may be very simple and clearly defined for each
side. For example, the objective of the side with the single aircraft
may be to attain a specified percent of target damage. In other games the
objectives of each side may be very general and imprecise. In the multi-
county game, for example, the objective of each side may be to destroy the
oppositionts will to fight, an objective difficult to represent in mmerical
terms. Each side commits its resources in ways which it regards as appro-
priate to attaining its objective. Thus, as indicated in Fig. 1 it operates
as a "decision mechanism relating available resources to desired cobjective,

2. The nature of the conflict situation. Based on the nature

of the sides, i.e. on whether they have few resocurces and well-defined
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objectives or many resonrces and objectives stated in véry generél terms,
the resulting conflict situation may be very restricted or very large.
Four major types may be identified, somewhat arbitrarily, with each having
somewhat different similation requirements. Fig. 2 presents these types
and the factors included in the simulation. The simplest form would be a
two—-sided DUEL with the objectives of the opponents clearly stated and the
characteristics of their weapons clearly defined. In this situatiop there

is little difficulty in relating the resources to the objectives of the sides.

Type of Factors Type of Conflict Situation
Included in ‘ :
Simulation Duel Battle Campaign | War

Rescurces . X

Objectiveé

Military Intelligence X

Enviromment Characteris~
tics
Background Information

PRI B[ B N

logisties

Economic

SRR BT B~ RV VI PV BV

Psychelogical

Political

L B B I R ) I - I O

Additional Sides

Fig. 2 Schematic of Major Types of Factors
Included in Similation of Various
Confliet Situations.
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There are a mumber of (military) intelligence aspects such as the timing
of the firing, and the information each duelist has about the other, etc.
that make this a reasonably complex situation. The second type of conflict
situation is the BATTIE. In the type of game conflict that simulates a bate
tle situation the objectives and the resources of both sides may be more
imperfectly defined, and it may be necessary to include some background
information so that both sides have a knowledge of the events that lead up
to the particular battle situatien. Similarly more of the characteristics
of the enviromment such as weather, terrain, etc. may be included. The
battle, however, is an interaction of the two sides over a relatively short
period of time compared to the third type, the CAMPAIGN, In this type of
conflict situation the resources of the sides may show considerable varia-
tion over a period of ﬁime and such aspects as logistics, supply lines,
maintenance, etc., may be introduced into the similation. With a longer
time period and changing resources the objectives of the opposing sides
may vary throughout the campaign and political and psyﬁhological factors may
be introduced. The final type of coh,flict situation is the WAR., In this
type of simulation the preceding factors are present with economic and
political factors receiving increased importance, and with the possible ine
clusion of many more than two sides. Although the term war game is applied
to all four types of conflict simulations the factors that are included in
each of the four are sufficiently different so that the task of constructing
an adeguate representation of the cohﬂict varies considerably from one to
the other. .

3.  The nature of the rules. As was indicated in Section I, a

distinction is made between rigid-play and free-play, i.e., games in which
there are relatively complete sets of stated rules and in which the play is
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limited by the extent to which any action or choice is covered by the rules,
and games in which the rules are incomplete and those actilons or decisions
not covered by the stated rules are judged by an umpire or game director.
The "adjudication mechanism® whether it is a stated rule or the judgment
of an umpire, is usually made up of two major types of rules, those cover-
ing the capabili‘bies of the forces .or resources used in the game,sometimes
called "plarining factors," and those which indicate the outcome of each
engagement between the forces. »

Some ‘simplified examples of the first type of rule would inclﬁde:

a.”  Each weapon fires 20 rounds per mimute. L

b. 0On Class D roads the rate of movement is 10 miles per hour,

Ce Fac‘boz.'y output is six units per week._

Some simplified examples of the second type would includes:

a..  Three defending aircraft kill one attaeld.ng aircraft.

b.  Each sortie produces .6 casualties.

ce 807 loss reduces the combat capability of a unit te O.
The distinction between the two types of rules is based en the fact that
the first type applied whether or not there 'is an opposing side in the
game, The seecond is applied only when an engagement between oppesing -
sides oceurs. Since the type, number, and completeness of the rules is
one of the critical parts of any war game further discussion of the rulea
oceurs in Section TIT, | h

ke  The nature of the interplay, The interplay, or interaction,

of the two sides is the most outstanding characteristic of a war game., It
consists of two parts. One part is the decision of each side to make a

particular move (the choice of a speeific course of action), and the
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second part is bringing these two decisions together and examining the
consequences (the confrontatien). The particular move made by each side
is based on many things, including the forces or resources available, the
uneertainties produced by external factors such as weather, and the uncer—
tainties produced by what the opposition can do. A4As an exé.mple, consider
a situation in which one side has t6 examine the following in order to
decide on what move to make: ‘

What is the objective of the move?

What forces are availa.ﬁle?

What is & preferred combination or allecation of forces?

What is the situation in teﬁné of weather, terrain, etc.?

What can the opposition de to effect the cutcome.

Even if there are just a few possible alternatives for eaéh
question, such as, the forces may be either fighters or bombers, they may
be assigned to one of three targets, they may make an attack at high level
or at low level, the opposition may defend one or all of the targets, the
weather may or may not be favorable, etc., the mmber of possible combina-
tlions becomes very large. P‘rom all of the combinahions or alternative courses
of action only one can be selected and that choice represents the move that
the gide will make.

After the choice of one course of action by each side, the two
cholces or moves of the sides are brought together. This confromtation of
the two choices, plus the action of external factors is the second part of
the interplay and is diagrammed in Fig. 3. Fig. 3 indicates the major as~
pects of the dynamics of a war game: the selection of one of several courses

of action by each side and the confromtation of the two choices leading to
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the determination of an outecome that in turn establishes another set of

cessive states (S~l, S=2,..5-T).

choices. A war game can thus be regarded as representing a series of suc~

Each gtate after the initial one is de=

termined by the seleection of one alternative out of a mumber of possible

alternatives by each of the sides,

termination state is reached.

s-1

S~-2

5-3

S-T

SIDE # 1

Alternatives
A
B
¢

| ‘External Factors I

This process contimues until a defined

SIDE # 2

\
/

/I\

| Out.come

. Alternatives
A
B
c

>Movel

Alternatives
A

B.
C,

L External Factors

|

~

—

| Outcome

-/

70N\

1
| Terminal State

|

Fig. 3 Dynamics of Interplay

Alternatives )
A
B > Move 2
C
. /
Final Move
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' The- characteristics listed above are combined in various ways
in the different types of war games.

In some types emphasis is placed on problems of selecting the
best eourse of action (i.e. strategy), in others emphasis is placed on de-
termining the effect of employing one type of resourée rather than another,
in others the emphasis is placed on examining the consequences of one choice
rather than another, etc. Im the following portions of this section four
major types of war gaming are described briefly and the characteristics of
each technique are indicated. The four types ars:

Mathematical games

Machine and man-machine games

Board and bookkeeping games

Umpired games

| 1, Under the mathematical games are included games Qubject to analy-
sis by game~theoretical techniques. In these games each course of action
available to one side is matched in a matrix by a course of action available
to the other side and the expected outcome for each combination is speeified.
As an example, the following matrix shows two strategies for Blue and two
for Red with the expected outcome for each combination.
RED Strategies

A B
BLUE A |2 2
Strategies B |1 3

We can give the matrix an apparent military meaning if we assume
that the situation is one in which Red is trying to move up his troops for

an attack on a Blue position. He has a choice of routgé‘, one through a
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mountain road which offers concealment, but is difficult for men and equip-
ment (Strategy A), the other across a desert road which is easy to travel,
but offers no concealment (Strategy B). Blue knows the attack is coming,
but he does not know which rbute, mountain or desert, will be used by Red.
Blue has a2 number of bombers ready to prevent the move of the Red troops.
He has divided his bomber force into a large force and a small force, and -
he:ecan.use the large force against one axis and the small force against the
other., His strategies can be: large force against mountain road, small
against desert road (Strategy A), or large force against desert road, small
against mountain road (Strategy B).

The outcomes of the various combinations are shown in the matrix,
The numbers represent the mumber of regiments the Blue will destroy. They
are, in a sense, a gain to Blue and a loss to Red. Examining the combina~
tions shows: |

If Red chooses Strategy A (mountain road with concealment) and
Blue chooses Strategy A (main attack §n this‘ road) Red will lose two regi-
ments. ' .

If Red chooses Strategy A and Blue chooses Strategy B (large force
on desert road) Red will lose cne regiment (from Blue's small force).

If Red chooses strategy B (desert road with no concealment )and
Blue chooses Strategy A (mountain road with concealment) Red will lose
two reéiments (from the small foree).

If Red chooges strategy B and Blue chooses strategy B, Red will
loge three regiments,

In mathematical games of this type it is possible to deduce the
strategy which each side should employ. It can be shown in this example

that Blue should choose his Strategy A and Red should choose his Strategy A,
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with a resulting loss to Red ( gain to Blue) of two regimerits. In some
cases such as this one the solutions indicate a single best strategy which
each side should choose., In other games, however, each side has to choose
strategies according to a ecaleulated probability.

Several characteristics of games of this type can be noted in the
example., The situation assumes that the choices indicated were the only
ones available to Blue and Red. It assumes that it is possible to deter-
mine or specify a precise pay-off, and that the "units" in which the payoff
is expressed are adequate measures of the outcome., It also assumes that the
units in each cell are equivalent, i.e. all the numbers refer to regiments.
Assumptions of this type are basic to game-theory, Many military situations,
however, cannot ordinarily be characterized in this mamner. An examination
of this point is presented in Haywoed ( 2 ) from which the above illustration
was adnjated. Although game theory has had only a limited mumber of applica-
tions to date, a considerable amount of effort is being devoted toc further
development of the theory and to extensions to niore» complex military situa-
tions, and it promises to become an increasingly useful technique.

Another type of mathematical game is one in which a series of

choices on allocation of forces is available to each side. One example of

- this type is an allocation problem in which each side can choose between

allocating his aircraft to one of three roles: counterair, counterground,

or clese support. The problem for analysis is to deduce throughout the
campaign ‘a correct allocation for each side. One form of this problem is
presented by Fulkerson and Johnson ( 1 ). In this situation, as in the
preceding one, the conditions must be defined very precisely and the choices
available are limited and definite.
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2, - Next are games that involve computing machines. An example of this
type might be an air attack game which traces through the history of each
attack and determines the outcome of the attack on a specific target or
target complex.

Such a game might take into account the following types of factors:
a. Take-off factors

Bomb Load
Abort

b. En-route factors
Operational failure
Navigational error

Cce Enemy opposition factors
Area Defense survival
Local Defense survival

de Target factors
Identification
Bombing error
Degradation

e. Return to base factors

The mmerical values or probability distributions for each of the
factors might be obtained from any of several sources. They might be ob-
tained from empirical data., For example, the abort rates of the particular
aircraft used in the study might be based on information avallable from
actual ﬁilitary operations or from training exercises. Other factors may
use values based on analytic studies such as amount of target destruction
as a function of bombing error.

The computing machines, using Monte Carlo techniques, could play
through a large number of attacks. The factors for each side would be
varied and the analysis would indicate the extent to which some of the
factors were critical to the outeome of the attacks.

A variation of the machine methods is the inclusion of one or
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more human participants in the game. In this type of man-machine game thev
human player may select the attacks that are to be made in terms of the
size of the force to be used, the composition of the force, the nature and
type of attacks to be flown, etc, The human player sérves as a decision=-
making mechanism and the machine carries out the computations based on his
decisions. The situation may even be expanded so that two players, in op-
| position, are each allowed ,t‘glmake offensive or defensive choices. The ad~
dition of human decision sources increases the complexity of the game, but
may serve to reduce machine requirements since the human player can establish
a priority system or ordering of decisions and thus eliminate many possibili-
ties which the machine would otherwise work out routinely.,
3. A third type are the board and bookkeeping games. These games
have definite rules but they use human participants on the sides to select
courses of action and allocate resources. The board games are like chess
games played on a gra.nd scale with the board representing large geographical
areas and the pieces representing many different types of forces with different
capabilities, The bookkeeping gameé are similar to the board games except
that the forces are represented by bookkeeping;type entries on tally sheets.
Both of these games differ from the machine games in that the nmumber of
possible actions by the sides and their consequences over a period of time
become so numerous or interact so much that they exceed any reasonable
machine capacity. »
Le . Flnally we have games which involve human umpires., These in-
clude the games where a human "adjudicationr mechanism® is used because the
rules are incomplete. Gamea of this type cover a very broad spectrunm,

primarily because of the great freedom in play permitted. At one end of
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the spectrum we have the "one-sided" game. This is the type that has been
quite popular in military establishments and involves one side playing a-
gainst the umpire who represents both Mature and the opposition. The um-
pire is usually a senior officer with a large amount of military experience.
The game is of value since it allows the participants to discuss all of the
decisions made and the reasons for the outcome as decided by the umpire,

and thus provides the players with a way of obtaining experience from senior
professionals.

Further along the spectrum are two-sided games in which the sides
play through a human a.djudication.mechanism (now generally called "Control")
which decides on the outceme of each of the interplays using standard, nmumeri-
cal, or nmtually agreeable factors wherever possible, and judgment or experience
when necessary., Games of this type can become very large with each side
being represented by a staff of players and control being composed of a large
mumber of specialists and experienced personnel for making the n__ecessa.ry de-
clsions, Thése games may include a large amount of special equipment both
for the playing of the game, for example, communication equipment to simmlate
the actual transmission of orders, or computers for special bookkeeping, com~
putations, or analysis related to the moves made,

The four different types of games cover a broad spectrum in terms
of the amount of freedom available for 'each side, the completeness of the
rules and the way in which the outcome of each engagement is detemﬂ.ned.
These aspects for each of the four types are presented in Fig., 4. Fig. 4
is a highly schematic representation since the aspects are interdependent,
and the differences between the games are not as clearly marked as they

appear. Most war games actually played are a combination of types. For
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example, most of the wmpired war games have some portion of the game in
which either manual bookkeeping or machine computations are used., Similar-
ly, the aspects cited are highly interdependent. Nevertheless Fig. 4 does
schematize the position of each type and provides a reference for several

parts of the following section.

Fig. 4 Characteristics of Four Types
of War Games

TIFE COF GAME COURSES, OF ACTION RULES OUTCOME
Mathematic Specified: Limited Complete Deduced
Machine || Specified: Limited ' Complete Computed
Man-machine Selected: Limited Complete Computéd
Board/Bookkeeping Selected: Many Complete Computed
Umpired Selected: Many Incomplete Judged




Section IIT. Uses of War Games and an Example

Over the years war games have been used in many different ways.
Because they simulate one of the most important of human activities, the
conflict situatidn, they have always had considerable interest. In addition,
the minimum requirements of two sides, a contrived conflict, and a few rules
(some of which can be the arbitrary decisions of an umpire) are easily met.
With this combination of interest in a basic human phenomenon and ease of
representing this phenomenon it is not swrprising that so many varieties
of war games exist. In the symbolic and social form of pa.flor games, like
cheas and checkers;, in the active and concrete games of children, like
Neowboys and indians®; in the map maneuvers of the military staff} in the
campaign studies of the research analyst} and in the mock exercises of mili-
tary training are found examples of the appeal and use of war games. Since
any attempt to catalog all of the possible uses of war games would have to
encompass all of these diverse activities we have restricted the list to the
four uses of interest to analysts of military operations. These four uses are:

l. As training devices

2. As organizing devices

3« As research and evaluation techniques

L+ As stepping-stones to theory.

1. The use of war games as training devices, This is the time-honored
use of war games extending back at least to the inclusion of the board-type
games of von Reisswitz, Jr. in the training curriculum of German officers.
It is still the most widely recognized use. "All of the training-type games
attempt to create an enviromment in which experience can be obtained that
will reduce or prevent dangerous and costly mistakes in real combat situa-

tions. The hope is that the similated enviromment presented by the game
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will create in the student an awareness of the many factors and actions that
influence miljtary operations, and provide skill in planning, maneuver,
tactics, ete. Training games come in various sizes and forms and the way
in which the objectives of the games are achieved mayb be very specific or
very general. In cne type of game the student may be required to become
familiar with the command of combat units by practicing communication pro-
cedures, writing orders to subordinate commanders, and specifying such other
activities as are appropriate to the simulated military situation. In other
games the emphasis may be on the caleulation and planning necessai-y to maine
tain an adequate logistic situation and the student may be required to de~
termine the amount and types of supplies that will be needed, how they will
be loaded, transported and delivered in the face of enemy opposition.

In stil]l other games the objective may be to develop an understande
ing of particular g-eogra.phical areas and an appreciation of the ways in which
terrain, weather, time, and loeal conditions influence military operations.
The similated enviromment or model, developed for‘.a.uy one of these objectives
will differ frem the model developed for others. In one game the communica~
tion net may be represented in great detail and a large set of rules covering
the use of the net may be included. In another, the entire comminication
structure may be represented as a time-delay in the military operations.

The particular model will be appropriate to the type of training that is
being conducted and those aspects deemed unmecessary will be reduced or
- eliminated, At times the simulation may deliﬁara;ely distort the phenomenon
or situation that i1s being represented, in order to achieve greater useful-
ness in meeting the training objective. |

2, The use of war games as organizing devices. Frequently it is
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desirable to devise a situation in which the experiences and judgments of
a mmber of different military analysts can be brought together. By creat-
ing a specific situation the relevant factors will be seen in a definite
context and inter-relations that might have been ignored or overlooked: are
brought into group consideration. War games provide a method for getting
mutual insights into the complexity of the problem and scme of the major
aspects that influence the outcome and therefore require study. This use
of gaming as a self-educating or organizing device is not géne'ra:lly carried
out in a very formal way. A conference or seminar technique may be used
to explore the problem from different points of view in order to apprehend
its magritude and nature, to pool the judgments of the varicus specialists,
and to provide a specific and concrete example for discussion. Many mili-
tary studies which are not war games have an initié.l period in which a crude | )
form of gaming is undertaken. These studies start by listing the important
factors in the military situation, the choices available to each side, and
the kinds of constraints or limitations that will influence the choices of
- each side, These are then examined to determine whether important elements
have been overlookéd; .This use of war gaming provides a definiteness and
concreteness tomany 'sﬁ}xfliie’sbrjtbgtwgan be of great value,
3.  The use of war games as research a.n;i evaluation techniques. The
objectives of this use of war games is thé same as the objectives of any
other research technique. These include determining what factors are important,
. discovering of important relationships in the phenomenon wnder investigation,
drawing conclusions, etcs In the case of war games these are in the area
of military plans and their outcomes, military tactics or doctrine and their
effect on military operations, or the performanece of specific military

weapons or weapons systems. There are three general procedures that are
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assoclated with the use of war games for resea.réh. The first of these is
the use of war games as observation techniques. In this use an hypothetical
military situation is established and considerable freedem is allowed in the
- playing of the war game. The purpose is toba’ctémpt to uncover significant
relationships or to obtain insight into the particular situation. The free-
play form of game is particularly adapted to this type of study. A second
research use is as a comparison technique. This is' the standard technique
of experimentation in which two situations that differ in only one major
aspect are created and an attempt 1s mede to determine whether the difference
is significant or critical. In this use, it is two military plans, pelicies
or weapon systems that are being compared. One of the plans, policies, or
weai:ons in the comparison is usually the one that exists currently and the
other is some proposed change. The third type is use as a development tech-
nique. In this use, the game is played with the purpose of examining a
particular plan, policy, or weapon system in order to see how it wili perform
in various situations or circumstances, and in this way to draw conclusions
about modifications or adaptations that should be made in order to improve
the plan or weapon. A similar use is to exemine situations in erder to
determine what new plans, doctrine or weapons might be required or desirable.
., The use of war games as a stepping stone to theory. Games with
this objective are usually attempts to obtain a more useful and general
model of military operations. They are used to examine the various param-
eters that influence the outcome of the operations in the hope that the
important ones can be isolated and better defined and that some numerical
value or distribution can be assigned. The games represent a preliminary
step tovards a more preeise feormulation which would then beccme part of a

broader theoretical structure and have still greater value and convenience.
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An Illustrative War Game

With the large variety of uses, technicques, and characteristics
of war games no single example can encompass the entire range. The example
fha.t follows is therefore more of an example of the steps involved in a war
game than an illustration of a specific game. Like any other simulation
technique, war gaming involves a number o_f different steps. These can,
somewhat arbitrarily be divided into:

1. Determining the objective or purpose of the game

2. Preparing the inputs and boundary conditions

3« Establishing the adjudication mechanism

4. Playing the game

5 Analyzing the game

To 1llustrate some of the considerations that are important for
each of these steps let us assume that we are going to use war gaming
techniques to evaluate the military effectiveness of a weapon system.

It is assumed that the weapon system -- a completely fictitious
oné -~ has well defined technical characteristics, but that its capabili-
ties in a military situation are largely unknown. The war game is to pro-
vide some indication of the effectiveness of the system.

1. Determining the objective of the game. Determining the objec-
tive of the game sets the format for all of the subsequent steps., It is
the objective that establishes the magnitude of our simulation, i.e. how
large a hunk of the world we will try to represent. It determines the
complexity of the game, the level of detail that will be included and the
magnitude of the play and of the analysis., This is one of those self-
evident statements that are evidenced over and over again in the course

of gaming and almost any other simulation technique. It seems particularly
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true of gaming because the types of problems that aré chosen are usually
fairly broad in scope, diffiecult to keep limited and subject to many possi-
ble interpretations by the designers.

The hypothetical problem we have chosen can be set up for analysis
in a large number of ways. We may formulate very well defined military
situations with very limited conditions. We may even be able to establish
‘the important parameters and assign reasonable values or probabilities to
them, We may then evaluate the weapon system in this specific situation
without regard to preceding events or actions in the situation and without
concern for the outcome of the situation as part of a broader military
campaign, i.e. our evaluation may‘ be very static from the viewpoint of
taking place outside of the context of a full-scale military operatien.

If we were to do this and present our findings to any reasonable audience
they would immediately, and quite correctly, raise questions about the
findings. They would point out that we had only looked at a single situa-
tion, that we eould easily have chosen other situations in which the re=
sults would have been different, that we had not established that the spe-
cific situation was a reasonable one to comsider, etec., that we had nc;t s
in fact, been very complete or comprehensive in out study.

Aware of this possibility we could consider the problem in a
broader way. We might decide to investigate a mmber of situations with
different possible operations of the weapon system, But what possibilities?
At this point, as with any analysis, we would have to consider a la.rge'
number of alternatives and make an initial judgment oxi which possibilities

were the most important. The various situations which we would censider

represent judgments on the part of the analysts. For many reasons these




Judgments may be unavoidable, but it should not stop us from fecogniéing
that these are judgments. Similarly the selection of some of the situations
for study, to the exclusion of others, is also a judgznentf And it is a
particular type of judgment: it is a judgment that the specific situa.tions
which have been selected have.a more reasonable chance of occurring than
the ohes that have been eliminated. So it is a prediction about the future.
. We might try to justify this by saying that we are not trying to predict
that the situations will occur, but only to examine the effectiveness of

the weapon system if they did occur. In a sense this is one of the major
problems with war gaming. We are forced, because of real limits of time,
technique and personnel, to restrict our choices of situations for study.
But even if these restrictions were eased, we might find that to explore
all of the possible situations which could be imagined, either realistically
or not, would take such a long time that our weapon system would have be-
come obsolete by the time we had enough data to evaluate it,

We might try something entirely different: we might move our
analysis into a time period in the future which is sufficiently advanced
so that even though we require a longer period of time to examine a larger
rmumber of possible situations and factors by game means we are capable of
ending up with more comprehensive results., There is a lot of discussion,
both pro and con, on the use of war gaming for periods somewhat far removed
into the future. At the present time, no clear answer on the applicability
of gaming to remote future time is possible. What we do kmow is that as
we move into the future the problems of prediction affect a mmber of different
aspects of the game and increase cur difficulties.

These problems of determining an objective do get solved. Some=

times the solution is based on defininé the objective of our analysis in
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terms of the best available evlidence and judgment that the situations
chesen for study are appropriate. Sometimes the solution is based on an
arbitrary decision that is influenced by the resources available to the
gaming staff. And sometimes it is merely based on the "pious hope' that
the selection is sound. |

2, Preparing the inputs and boundary conditions. The next step in

gaming is the preparation of the inputs. With the determination of the
objective and the selection of situations which will be considered, the
inputs must be establisheds. Threeo main types can be distinguished: the
inputs that define the enviromment or context in which the wespon system
will be used; the inputs that establish the operating characteristics of

the weapon system; and the inputs that establish the effectiveness of the .

weapon system.. | ' |

In attempting to define the locale or context, several major

choices appear immediately. They are related to the original choice of .

objective, but take on new meaning at this point. The choices include

such questions as:

o Is our primary concern with evaluating the effectiveness of
our system as part of a grand strategy, a limited strategy,
or in tactical combat, or —— what amounts to a somewhat simi-
lar cuestion -~ in a battle, campaign, or war?

o Based on our choice, hew complex a pattern of political, mili-
tary, economic, logistic, and intelligence events or conditions
should be included?

o To what extent shaJ.l we limit or constrain the actions of each

gide?




The answers that we give to these questions determine the boundary conditions
of a war game.

If the war game is concerned with a grand strategy situation the
inputs will include more than just military forces a.nd> targets, They will
inelnde in some form or other the characteristics cited in Fig., 2. If, on
the other hand, the game is concerned with limited situations, there is a
large selection of locales possible with factors in each locale that will
very likely influence the evaluation of the effectiveness of owr hypothetical
weapon system, For example, a cleér, dry desert~type envirorment may present
entirely different problems to our weapon system than a wet, overgrown jungle=-
type enviromment.

The second type of inputs, the operating characteristics of the
weapon systems, present additional requirements; it is not sufficlent to
know the technical characteristics. There will be many other factors that
will become important :. the deployment and employment capabilities, schedules,
and limitations, the tactical procedures, the operational regquirements, the
serviceability, maintenance rates, and similar factors will have to be establishe
ed. And if our v;eapon gystem is one of many that will be included in the
game in order to see its relation to other weapon systems and forces, similar
inputs will have to be established for the other systems.

A third type of inputs, those required to establish the effective-
ness of the weapon, will be required. And here again there are several.
major problems which appear. One is that for many of our weapons we do not
have the type of data or information that is necessary. We have had little
experience with certain types of military situations and although it is
possible to make many inferences from tests, simulated exercises, and field

studies, we must approach the application of these results to actual warfare



with seme caution. The noncombat conditions are always different, and we
have no acceptable and precise way of relating them to combat. Secondly,
most of what we do know on the basis of prior military experience, is in
the nature of results or values for particular situations. But in our
gaming we may be dealing with specific situations having characteristics
that differ from those to which the available results or values apply.

These are gsome of the requirements that must be met in preparing
the inputs. The boundary conditions and inputs are obviocusly "rules" of ﬁhe
game, i.e, they are statements based on real world conditions or character-
isties which are not to be violated during the play of the game. In. every
case where it is possible quantitative statements are used, but there are
» many cases where it is not possible and here reasonsble judgments have to
be made. In some cases only the very broadest statements are suffieient,
while in other cases it is necessary to be as precise and definite as the
data and information permit. The amount of detail will differ from game to
game depending on the particular problem being analyzed, but, unlike many
~ other techniques, the uncertainty about how the play of a game will develop
makes it difficult to determine the correct detail for all of the inputs in
advancee. This requires obtaining or developing additional inputs as the
game progresses, |

3. Establishing the adjudication mechanism. Following the prepara=-
tion of the inputs and related to them is the establishment of the adjudica-
tion mechanism that will be used to supplement these rules. In some cases
the rules are completely prescribed in advance, i.e. no additional adjudica-
tion mechanism is needed but a beokkeeping and rule enforcepxent -mechanism
is used. In the majority of games the rules are not ccmpietely specified

and the adjudication mechanism takes the form of an umpire or conmtrol



function whiéh decides on all cases where the rules are inadequate for the
gituation. The control function is a way of filling in our lack of knowledge
with judgments. The judgments are based on whatever evidence exists, plus
as much expert opinion as can be produced. In many cases the judgments are
not particularly oritical to the outcome of the game, but are necessary to
keep the game from bogging down when a situation arises where the rules are
not complete or clear. In two kinds of cases, however, the judgments can
be very eritical. One case is when the judgment applies to a particular
event: or situation that is so important as to affect the entire cutcome
of the game and the evaluation that is being conduected. The other case
i3 when the judgment applies to some set of effeects or actions that ocour
with great freequency in the game such that over the entire game they can
accumlate in a manner that affects the evaluation. For example, judgments
about the casualbty producing effect of our hypothetical weapbn system which
may be used a mumber of times in the game may be in this categery. It mey ‘be
possible to establish what the effect will be within several orders of mag—
nitude., If the analysis depends very heavily on the judgment it may be
necessary to review the game, taking several different values for the effect
to determine how sensitive the evaluation is to the judgment.

bLe Playing the game. As was indicated in the preceding, there are
many different techmiques for carrying out game play depending on the magni-
tude of the conflict situation, the mumber of foreces involved, etc.. For
the example of our hypothetical weapon system we will assume that the game
will be one in which human participants are to be used as the decision
mechanisms (Blue and Red) and the adjudication mechanism (CONTROL). Ve can

play the game by several different methods. We can separate the two sides,

perhaps using a different reom for each side, and present them with the
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military situation. Each side then examines the situation and decides on a
preferred course of action. The course of action of each side is presented
to CONTROL which then decides on the outcome, using the available rules
supplemented by judgment as necessary, and informs each side of the outcome.
In this method of play, called 2-sided play, the players do not interact
with each other directly, only through CONTROL. This permits the game to
include intelligence plé.y, i.e., moves made without the opposition knowing
about them except through normal (game) intelligence chanmels., It thus
allows a considerable amount of uncertainty to enter the game since one side
may move its forces or plan its operations with some degree of secrecy.
However, ‘_bhis method with intelligence play a.ll_l.pwed generally develops a
great amount of detail since the value of intelligence depends on using
_relatively small units of time for each game move.

Another method, called the joint adjudication method, allows
each side to prepare its move separately, but both sides and CONTROL work
out the interplays together. In this way the game is speeded up with some
cost in detailed play. A third method, called the seminar method, has the
gides and CONTROL mutually deciding on which move to be made and what the
outcome will be. This "cards-up" type of game can be very rapid, but it
loses a great deal of detail and all intelligence play. In theory, no CON=-
TROL is required in this method of play, but in most cases one is included
in order to provide direction and guidance to the game.

In the case of our weapon system evaluation we would probably
choose the 2-sided game for several reasons. One is that we wish to examine
the performance of the system in a military situation in which one side is
actively attempting to reduce the effeectiveness of the system, or exploit

any vulnerability that it develops. Secondly, we do not wish to overlook




any advantage to be achieved by being able to deploy or initially employ the
system without the oppesitionts knowledge. And finally, we may wish to ex-
amine any characteristics of the system against which the oppesition could
take appropriate counter actions if aware of them. |
A final point about playing the game concerns the termination of

thé game. In all of our parlor and athletic games we have some form of stop
rule, like the Mcheckmate! of chess or the ninth inning without a tie score
in baseball. We lmow when the game is over and we know who has won, In war
gaming we sometimes know neither, It is true that the games come to an end
and that this end is sometimes definite. For example, cur weapon system
might have completely destro_yed the capability of the enemy to fight further
in any effective military manner. There still may be questions abeut the’
long-term selution, but these are net critical to the evaluation of the sys-
tem. This type of termination is very rare; we are usually left with a situa-
tien in whieh there has been destruction of part of the military capability
of beth sides, but a residual capability exists and it is possible to indicate
" ways in which military operations could contirme and eould affect our evalua~
tion. The most frequent termination of a war game, therefore, usually occurs
on the administrative level where it is felt that the game will reveal no more
significant material for analysis. Although this may not be completely ade-
quate, the present state of our huowledge offers no satisfactory substitute.

5e Analyzing the game. The final step in the gaming is analysis.
During the course of a game a large amount of information has been accumilated
but it is of many different kinds. Each move in the game involved actions
taken by both sides. If there were a large number of moves there may be a
gizable body eof data about the alloeations of friendly forces, weapons, and

resources, the objective of the allocations, the enemy allecation of forces,
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weapons and resources and their objectives, and the outcome of each inter-
play. If the gaming situation is very broad these military move eycles will
be accompanied by legistics, polifical, intelligence; and economic moves
and outcomes. With this much data, different iypes of analyses can be made.
One type of analysis may be the overall evaluation of the game,
showing how various moves contributed to the final outcome., This is some=~
t:hﬁes satisfied by a critical narrative of the game indicating the actions
and counteractions of each side, particularly those related ﬁo the weapons
system. The narrative may have several functions. It can provide a syn-
thetic history in which the various conditions, circumstances, and actions
affecting the use of the weapon system can be appreciated, or in seme cases,
re-examinéd to determine their influence. Or it may provide a test~bed in
which, by changing some of the initial assumptions, other alternatives in
the use of the weapon system or perhaps other weapon systems can be explored.
Related to this overall evaluation, or in some cases, quite in-
dependent, may be an analysis of some particular aspect. In the case of the
weapon system it may be the effectiveness of the system under the different
conditions that arose during the course of the game., For example, we may
be interested in such things as the number of times there was an opportunity
to commit the sys;:em,, the number of casualties produced per unit committed,
the logistics requirements to obtain a given level of aeffectiveness, etc..
In these types of analysis _much of the more general material of the game
will not be significant.
| Another type of analysis might be concerned with the factors which
influenced the effectiveness of the system, varying from political constraints,
intelligence requirements, to weather and terrain conditions. This type of

analysls may be quite independent of the particular moves made,simply



examining each of the many situations that developed in terms of weapon
effectiveness., It may also highlight those situations in which the weapon
system was not used and provide some indications of why the system was not
used or how the situation might have been chahged to make it more usable

Still a fourth type of analysis might be concerned with identify-
ing problems. For example, problems that arise in the deployment, employ=
ment or operation of our hypothetical weapon system. In these cases the
main function of the analysis may be to indicate the problem area so that
it can be investigated further and, perhaps, lead to a téchnica.l study of
ways of surmounting it. _

These different types of analysis are possible because a war
game of the type that has been described in a very rich source of data as
well as of opiniens and judgments. It is this characteristic that produces
the many different types and uses of war games. In some of the games, as
indicated in the preceding section, emphasis is placed on obtaining data,
while in others the emphasis is on providing a focus for different judgments
and opiniens. Thus war games have been used in research and evaluation
as well as in training and indoctrination., As a simulation technique their
use in trainming has been longstanding and unquestioned. And with the
development of more complex weapons, organizations, and procedﬁres they will
undoubtedly find increasing usefulness in the training area. As research
devices war games have both benefits and limitations. Some of these, as
discussed by Specht (6); and Thomas and Deemer (7), are inherent in the
war gaming technique. As games come into wider use and receive greater
gerutiny they will, like other simulation techniques, become more effective

research devices. -
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