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Abstract

Eight different triadic power structures were presented to ten groups
of sublects within a gaming paradigm context. Thy game presented zach
player with the optlon of attacking or not attacking one of the other two

players. The analysls Indicated that propensity to attack was & functlon

of pover sirustuie.
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INTRODUCT 10N

With the widespread occurrence of conflict within and among nation-
states, the study of conflict and Its reduction have become Important arcas
of research. Although war Is the most obvious type of conflict, It Is by
no means thz only tyne wivh confrontations In the ghettos and on college
carpuses, the col war, and polltical conventions al) exhibiting sore forn
of conflict. Desplte the fact that confllict Is relatively casy to ldentify,
It Is not a discrete entity but represents a contlnuun over which there
exists varlous levels of severlty.

The more cooperative end of thils conflict continuum Is represented
by situations In which every participant can achleve his goal Independently
of the remalnder of the particlpants (s zero confllct sltuation). This
type of no conflict occurs In the world In activities such as the comnoslng
and nerforming arts. Because tiils situation I5 relatively uninteresting,
It hss gencrated Yittio research,

fnchoring the eatrene confllictive end of the conflict continyum is
what Cole and Phillfps {1963) have laheled uelatlve or purc conflict. Tha
basic requlrement for thils tyne of conflict to exist is for all the particl-
pants In a slituation to percelve thelr goals to be Incompatible with each
other. Thase goals must be Indivisible and thus at most one person can
achleve his goal, amd It Is possible that a1l may fall. \Uhlle very rare
in the world, this type of confllict Is exhiblied In such events as a ducl

to the Jaath or a nuclear war,
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Although conflict Is quite prevalent throughout the world, the
difficulties encountered In performing controlled studles arce quite
obvious. To avold the problens of direct study, varicus Indlrect means
have bacn employed. Some examples of the Indlircct approach are historicai
analyses of cvents prior to wars {(Azar, 1970; and Holstl, North & Srody,
1968}, simulation by electronic computer (Hermanm & Hermann, 1969, and
Guetzkow, 1962), and laboratory games (Scodel & Minas, 1960; Sermat &
Greyovich, 1966; and Cole & Phlllips, 1967).

in the laboratory, varlous gaming paradigms have been empioyed to
study the complete range of confllctlve behavior. Games such as the
prisoner’s dllemny and chlcken reflert the more cooperative types of
sltuations whlle the more extreme type of conflict Is replicated by an
experinmental paradlgm Initlally Introduced by Shubik (1954) and susequently
named the "truel™ by Willls and Long (1967). It was employed In Its
present form Initlally by Cole (1969) as a three person laboratory duel.
The term uelative was derlved from the root "uel” present in both words
Y"truel' and 'duei’.

This game conslsts of a series of moves with each move conslisting
of eacih of the three players taking a specifled number of polnts from one
of the other players. The points taken away from a player belong to no
one and are taken out of the game. When a player loses all of his points,
he Is out of the game, The game Is ended when only one player has points
remalning. This player Is deslgnated the winnzr. If no player has
points remaining 1.e,, all of the playars remalning are elimipated simul-
tarcously, then there Is no winner. The goals of tha particlipants arc
incompatible (eaclh «ants to win) and the aoal Is iIndivisible (only one

can be a winner).
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Phlltins, Cole & Martman (1970), Cole {1970), and Hartman (1971)
have employad the truel in examining pure confllct. 1In these studies,
it was shown that the poucr structure of the trtad had a great effecr on
the propensity to attac¥ the stroager of one's two attack cholces. This
finding coupled with the problem of how potential velative situatlons
become pure uelative situations led to the present research., (A potentlial
velative situation Is deflned as one la which the goals of the participants
can be defined to be either compatible or fncompatible, thus this
situation can lead to pure conflict or pure cooperation.) All of the above
studies were enly concerned with a piayer's attack choice whereas the
oresent study deals wlith a player's cholce between attack and pass.

It ir possible to modify the truc! In such a way as to produce a
potential uvelative situation, By sliowing the players to share winning
by dividing the monetary reward assoclated with winning, and by allowing
the players to pass instead of attacking, the game bacomes one of potentlal
velative canfllict. This game, therefore, allows the study of sltuations
that can lead to pure conflict or pure cooperation through the study of
the propensity .o engage (pass or attack) in pure confllict.

In examlnlng potentlal uelative conflict situations, two dimensions
seem to be of Importance. (1) the power structure within the trlad and
{2) the monetary reward for winning. Caplow (1956, 1359, and 1968) has
shown that there arc eight possible power structures within any trlad.
These utructures are presented In Yable | with the three particlpants
labeled A, B, and C. Yo determina the effuct of payoff, six different
payoff levels were tested. These payoffs ranged In Increments of flve
cents from 15 to 40 cents }or the winner or winners of the game to

share.

(9
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Table |

The Elght Power Structures In
Trlads Identiffed by Capl~ -

Type Power Structure

| A=B=C(C

2 A>Ru=( A< (B+C)
3 A<Bw(

Y A>Bs=¢ A >(B+C)
5 A >B >C A<{B+¢)
é A >B >C A>(B+¢C)
7 A>B »C A= (B +2)
8 A>Bag Aa(B+C)

e o T
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Method

Subjects: Thirty students st Michigan State University participated
in the experimant. These subjects were recrulted through an advertisement
In the campus newspaper which offered money fpr participating In a motiva-
tlonal research program. The subjects were guaranteed one dollar an hour
plus whatever they won while playing the game. The thirty s.ubjects
ware formed Into ten groups of three on the basis of each subject's free E
time In which he was able to particlpate. Each group participated In two
two hour sessions with the second session occurlng exactly one week after
the flrst. To ensure that the subjects returnad for the second sesslon,
they w@re not pald for either session until the end of the second.

Procedure: At the beglinning of the exper!ment, the Instructions in
the appendix were read to the subjects and all questions were answered,
Hartman {}971) has shown that the flrst few gawes In an experiment s'mliur
to the present are rlayed differently than the later games. To avold i
these apparent learning affacts, thas 48 experimental games produced by the ‘
eight power structures and the six payoff levels were preceded by three
practice games. There was no payoff for these games and the all equal
power structure was used.

At the start of each game, each player w.s assigned 20 points (with
the exception noted In Table 2} and also & certain abllity to remove
points balanging to the other players. This differentlial abllity of the
players %o remove polints |s the operationalization of power doscribed by
Caplow. The numb&rs in Table 2 represent the abllity of the strongust,

second strongest, and weakest player {labeled A, B, and € respectively and

calied power position) to take points away from any other players. As an

example In the second power structure, the strongest player can renove

ERIC
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Table 2

Each Player's Ability to Remove Points
for Each Power Structure

Power Abjlity to Remove Points
Structure Playar
A 8 c
1 6 6 6
2 8 N 5
3 7 7 b
4 T 3 3]
5 8 6 b
é 1A 6 ]
7 10 5 2
8" 10 3 3

A
In this power structure, each subject began
with 18 polints Instead of 20.
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efght points on any move while Player B and Player C can remove five polnts
each.

Atong with the points and tﬁe ability to remove polnts, each player
was assligned a tabel from the set of nonsense syllablas VAF, ZEJ, and
YOV. This was done to reduce any effects due to players names and to
ensure anonymity throughout the experiment.,

On each move of the game, each player reccived a cue !ndicating that
he must attack or pass. After all of the players had Indicated thelr
choices, the points were removed from the scoreboard and the process vas
repeated. The game ended when one of two events occurred: {1) two
or more players were eliminated or (2) those players not yet eliminated
all passed for three consecutise attack rounds. In case one, the remalnizg
player recelved all of the payoff unless there was no survivor in which
case no one rccelved any of the payoff. In case two, tha players split
the payoff in proportion to the number of points they had remaining.

Apparatus: The subjects played the games In an 81/2 X 16' room which
was surrounded on thrce sides by a U shaped viewlng room. A one way mirror
and an intercom allowed the experimenter to keep constant surveillance on
all of the activity in the experiments! room. fligure | presents a top
view of the placement of the experimental apparatus.

A table divider was used to minimlize varfance as a result of face
to Face Interaction. It was designed to divide a 21/2' X 61/2' table
Into three sectfons so that the subjects could not see each other,

Each subject had 2 communicailon terminal located directly In front
of him In his sectlion of the table divider. In the upper left hand corner

of the communication terminal was a green ready 1ight which was the cue
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for the subject to make his choice to attack or pass. Three 11ghts
above the three labels allowed the experimenter to communicate to the
subjerts which player he was during any game. Three switches below the
labels allowed each subject to Indlcate his attack cholce. The switch
below hls own label was used to Indlcate a pass.

A scoreboard which contained information concerning the number of
points and ability to remove polnts for each player was located elght
feet In front of the subjects. The three labels were llsted in a vartlcal
line to the left of center of the scoreboard. On the right slde of the
labels, three rows of twenty llghts indicated the number of points for
the respective players. A sequence of four white and one blue 1ight was
used to facllitate computation of these points by the subjects during the
game. When a point was removed from a player, a llght was turned off
on the scoreboard. l

The number of polnts that a player position could remove wus dis-
played by 8 rear screen projector Immedlately to the loft of the labels,
Esch diglt projected by the rear screen projector was approximately 4" X
21,7,

A laboratory control apparatus (LCA) which consts.ed of solld state
loale clrcults wired to a 32" X 50" programmable MAf panal (Mendslsohn,
In preparation) was the central control apparatus for the experiment.

The LCA was programmed to provide the experimental manipulations which
were applicable at any given time. It also calculated the number of polnts
remalning for each player after every trial and controlled this display

on the scoreboard.

The experimenter had access to a master control panel. From thls

11
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control panel, the experimenter had complete control over the scoreboard
and the player's ecmmunlcation termirals. Due to the location behind the
one way mirror, the experimenter and master control panel were owt of
sight to the subjects. Thie separution of the experimenter from the
subjects allowed the use of three experimenters In no particular order,
Each experimenter learned the use of the panel and kept conversatinon with
the subjects at a minimum.

Design: The 48 games generated by the combination of eight power
structures with slx payoff levels were presented In a random but constant
order for all groups. Each subject appeared in each power position twice
withln each power structure over the six payoff levels such that the sum
of the payoffs for the two games In each powar position for any power
structure was 55 cents. (For example, & player would be In the strongest
povwer position for a payoff of 15 cents and also for a payoff of 40 cents.)

This precedure made 1t possible for each player to have the same expected

payoff within each power structure and thu: thr~ughcut the entire experiment.

Each grcup played 48 games In the first two hour sesslon and 48 13 the
second sesslon. The second sessfon, however, was a variatlon of the first

sesslon and has no bearing on the presenc study.

12



Results and Dlscussion

There were four Interes:iing results from this study. The flrst
two were that power structure had a signiflcant effect on the probability
of passing whlle payoff did not, The third finding was significant power
position by power sfructure Intersctfon but no signlficant maln effect for
power position. The tlunal result which was both the most Interesting
and the most unexpected, was the significant effect for groups.

Table 3 presents the analysls of varlance for the probabll’ty of
passing for power structure and payoff using the group as the unit of
analysis. To determine the cause of the significant effect for power
structure {p < .005) the mean probabllity of passing for cach power struc-
ture was tabulated. These means are presented In Tahle 4 as the row
marginals. Table 5 presents the results of Tukey's “'honestly significai.t
difference' procedire for differences between treatment levels. (Winer,
1962) As the table Indicates, the only powar structure slgnificantly diff-
erent from any other was power structure | (all equal).

The above finding indicates that the only power structure which had
any effect In producing passing behavior Is the all equal power structure.
This analysis also indlcates that payoff had no effect on the propensity to
pass, however, this could be caused by the !imited range of payoffs used
in the study.

A slgnificant power structure by power positlion Irieraction was found
In the analysls presented In Table 6. This analysis was g<ssible to perform
only after payoff was fouad not to h=ve any effect on passing benavior,

For this analysis, payoff was dichotomized Into low {15 = 25 cents) and

high ( 30 - 40 cents). This dichotomization resulted In each player appearing

13



Table 3

Analysls of Varlance for Power Structure and
Payoff Using Groups as the Unit of Analysis

Source df MS F
Between Groups 9 .22
Within Groups
Power Structure (A) 7 063 3.84%
A X Groups 63 0.016
Payoff (B) 5 0.015
B X Groups 4s 0.014
AXB s 0.014
AX B X Groups 315 0.013
*o < .005

14 _.
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Table &4

13

The Mean Probability of Passing for Each Fower Position
in Each Power Structure and Combined for Each Power Structure

Power Player f :
Structure A B c : Comblined
1 %) 131 A31 i 131
2 ;093 .0%2 .0k2 ‘ .059
3 .038 .038 156 077
4 .026 .055 055 : 045
5 .C53 .028 .N65 ! 048
6 .015 .067 107 ! .083
7 .061 .078 15 ! 084
2 .050 .076 .076 .067
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Table 5
Values for Tukcy's Procedure for Differences
between Treatment Levels.
] 7 8 3 6 4 2 5 __

| 3.88 UM UR:LL 5.19%% 5.67%% 5.90%* 6.06%%

7 .52 .95 1.3 1.78 2,02 2,18
;i 43 .78 1.26 1.49 1.65

3 .36 .83 1.07 1.23

6 48 J1 .87

4 .23 .30

2 16
] —

* p < .05
* p < .0l

16
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Table 6

Analysis of Varlance for Groups, Power Structures, Payoff
Level and Power Position with Subject as the Unit of Analysis

15

Source df MS F
Between Subjects
Group (A) 9 0.602 3.81%%
Subjects within groups 20 0.158
Within Subjects
Power Structure (B) 7 0.134 2.89%*
AXS8 63 0.044
B X Subjects within groups 140 0.046
payoff level {C) i 0.046
AXC 9 0.057
€ X Subjects within groups 20 0.026
Power Position (D) 2 0.050
AXO 18 0.025
D Y Subjects within groups 40 0.061
8 XC 7 0.012
AXBXC 63 0.028
B X C X Sub)s, within groups 140 0.028
8X0 1h 0.106 2,320k
AXBXD 126 0.036
8 X D X Subjs. within grps. 280 0.046
cxo z 0 107 h, th
AXCXDp . 18 0,032

17



Table 6 {continued)

16

i
': Souiee df HS :
! |
- :
€ XD X Subjs. within grps. 40 0.026 i.
BXCXD 14 0.024 ;
' |
AXBXCXD 126 .02}
3XCXDX Subjs. within !
groups 280 0.030 ;
* p< .05
% p < ,0]

khk p< . 005

18
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In each power position once for each ievel (liigh or low) of payoff. This
allowed subjects to be used as the unlt of analysis and permitted the
analysls for power position and group effects to be performed.

To determline the cause of the significant power position by power struc-
ture interaction, the Interaction means were tabulated and are presented
in Table 4. The data In the table is most easlly studied by separating
the power structures into those whlich have two players of equal power
and those in which atl players are disparate. {The all}-equal structure
Is Ignored}. Those power structures with two equal players are structures
2, 3, 4, and 8. In power structure & (r dlictator power structure If which
the strongest player can win despite what the remalning two players do)
and In power structure 8 (a veto power structure in which the strongest player
can keep both of the other players from winning but loses himself In the
process) the two weaker players passed more than the stronger player. In
power structure 2, characterlzed by one strong and two equally weak players,
but nct a veto or dictator structure, the itronger player passed more often
than the two weaker players. In power structure 3, with two equally strong
players and one wea: player, the weak player passed significently more
often {p < .01 by Tukey's procedure) than the two stronger players.

{n structures with the three disparate players (structures 5, 6, and
7) the weaker a player's position the morc !lkely he was to pass. The
exception to this was power structure 5 where the strongest and second
strongest were reversed in order. Agai. at the dlctztor and veto points
{power structures 6 and 7) the weakest player passed much more often than
the strongest player and also more often than tha weakest player In non-
dlctator, non-veto stru-tures.

19
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The final result of some Interest in iris analysis. was the significant
main effect for groups. This difference between groups In thelr prepensity
to pcss Iindicates the emergence of local norms. It would be of interest
to follow the development of these norms throuah the 48 games., but this
was not possible since the.nresent study was not designed to study time
effects.

In summary, the power structure of the triad, the position fn
certaln of these structures, and the type of loci) norm that is developed
all effect the propensity to engage in uclative conflict. \lhile, at present,
the practical usefulness of these results Is somewhat ambiquous they do

offer a basis from which to study more complex confllct.

RIC
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Instructions
(Once the players are seated, Jdetermine which subject Is in each seating

position).

As you are all aware, you will be pltaying a game. This game Is
known as the truel. As In a duel, the object of the truel Is to be the sole
survivor. The reward for being the sole survivor will vary from game to -
game with the vaiue of the reward or payoff being announced before each
game. The rules of the game are simple. You will begin each game with
18 or 20 points each. These points will be Indicated by tie thrce rows of
iights on the scoreboard in front of you. On each move of the game, each
player will be aliowed to rémove a glven number of points from one of the
other two players or to pass. Thae number of points that a ptayer may
remove will be indicated where the sixes are on t1e scoreboard. (Turn
on scoreboard witn 20 points and 6 - 6 - 6),

To faclilitate scorckeeping, the three players will be labeled VAF,
ZEJ, and YOV. The number immediately to the left of each label on the
scoreboard Indicates how many points (lights) that the player corresponding
to that labal may remove on each move of that came provided he attacks
one of the other pltayers. This means for the first game, player VAF car
take six points {lights) away from elther YOV or 2EJ, player YOV can
take six points away from either VAF or 2EJ, and ZEJ can take six volints
away from VAF or YOV. If VAF had a seven instead of a six next to his
label, he would be able to take seven points away from either YOV or ZFJ.
The number of points that each player may remove by attacking will remain
the same throughoul any given game, however, It wlll change from game to

game. Are there any que:ztlons to this point?

24
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To determine which piayer you will be for each game, you merely
ook at the three ltights above the player labels on the communication
terminai In front of you. (Turn on torminals for all players with lube!s
for the First game). You wil) be the player that corresponds to the
llghte& light on the communication termiial, Thus If the light above
2EJ Is on, you will be ZEJ for that game; if the light ahove YOV Is on,
you will be YOV for that game, and If the light above VAF is on, you will
be VAF for that game. These labels wlll be randomily ascigned for every
game so that the same player may or may not have the same labels In two
consecutive games. Fo} example, you may be ZEJ In the flirst 3ame and YOV
In the second or 2EJ in the first game and VAF in the secogd. it is
possible, moreover, that you may be ZEJ In bath games.

As you ware informed previously, you have the optlon to attack or
pass on every move of the game. Yo signal the beginning of each move,
the green ready tight In the upver left hand corner of your communication
terminal will ilght. If you chocse to attack a player, you push the
button on your terminal that Is unaer his label. |If you choos: to pass
on a move, you must push the button under your own label. %hen you have
indicated your cholce, the green ready light will turn off. Once all
three players have made an attack or passed, the score will be calculated
and the rumber of polints (lights) that each player has to begin the
next mova will b> displayed on the scoreboard. As long as a player has
points (lights) remalning, -t the beginning of a rove, he must elther
attack or pass on that move. Once s player has no points rzmalning, that
Is, once all of nis lights have been turned off, he Is not allowed to
partic ‘pate in tha ga&e.

Are there any questlions?
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The game can end In several ways. If all three palyers have no
points remaining, the game will end and thzre will be no winner. No
one will recefve any part of the payoff. If all three players pass for
three consecutlve moves, the game will end and the threc players will divide
the payoff. Each of the players will eceive the percentage of the payoff
that Is equal to the percentage he possas:as of thz points (lights) remaining.
For exampie, If each player has 10 points remaining, each player would get
10/30 or 1/3 of the payoff. If one player is eliminated - has no lights -
and the remalnirg two players pass for three consecutive mnoves, those two
pltayers will divide the payoff with each player receiving a percentage of
the payoff equal to the percentage of points 1e possasses of the points
remalning. For example, If they each have 10 po'nts, they would each get
10/20 or 1/2 of the payoff. The eliminated player would recelve nothing.

If two players are eliminated and one player has points remaining, the game
Is over and the surviving player gets the entire payoff, while the eliminated
players receive nothing.

Because it is important that you do not know which of the other two
players has which label, please do not talk or make nolses of any kind
during or between games. I[f an error Iv made In calculating the score
during any of the ganes, Just say that a mistake has been made and | will
correct it. It Is very Important that you do not fdentify yourself to
the other players.

Are there any questions?

Ve will begin by having three practice games. There wlill be no
payoff In these games since they are meant to allow you to gat acquainted

with the procedures and how the game 1s played.

The payoff for this game will be _ nickels or cents,
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