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ABSTRACT

TEMPORARY COALITIGlS

IN THE

PROIESS OF COALITION FORMATIW

by Ivan L. Preston

The purpose of this research was to investigate the implications for

the coalition formation process of assuming that coalitions formed within

groups may be temporary rather than permanent. Previous research, based

on theoretical ideas by Theodore Caplow, assumed that coalitions cannot

be broken once they are formed, whereas this sway points out that coal-

itions formed in real-life situations are subject to dissolution and pos-

sible replacement by coalitions involving other persons. Theoretical

ideas are presented in support of a suggestion that peOple given the op-

portunity will generally choose to break coalitions in time because the

results produced by a coalition change the relationship of its members

to each other, making the coalition \mnecessary to one or more persons

who earlier found it necessary.

Although a test of Caplow's theory, using permanent coalitions,

found'that peOple weak in poser gain the advantage over the strong

through the coalition formation process, it is argued here that the op-

portunity to form temporary coalitions will cause competitively-minded

weak persons to misperceive their interests and fail to gain the advan-

tage over the strong. This will happen because the prospect of coalesc-

ing on a temporary basis leads persons to favor coalitions with the

strongest persons available, whereas the best advantage can be gained
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by coalescing only with weak persons against the strong. Cooperatively-

oriented persons will not make this mistake, it is argued, and thereby

will gain more through forming coalitions. Competitive persons, after

gaining experience with the problem, eventually will change their views

so as to lake proper decisions.

These and related hypotheses about the coalition-forming process

were tested in an experiment in which a triad of persons competed in a

game of moving tokens down a path toward a finish line. Tokens were

given differing power values ()4, 3, 2) and at the thrw of a die each

player moved a number of spaces found by multiplying the number on the

die by his power value. Any two players might form a coalitim in which

they each used the sum of their two power values; this enabled them to

advance faster. However, a winning coalition was required to divide the

prize, whereas a player winning while playing alone received the entire

prize himself.

Forty triads each plwed 30 games. Half were given instructions

urging a highly competitive approach; the others received instructions

suggesting that cooperation with opponents should be the principle of

play. Triads also were separated into competitive and cooperative groups

on the basis of a personality scale which measured players' tendencies

toward masculine (canpetitive) or feminine (cooperative) interests. Data

examined inch power, competitive-cooperative set, coalitions formed

and broken, and winnings made under various conditions.

Results showed that coalitions were broken in may game, though

players found reasons to justify keeping coalitions intact in a majority

of cases. Winnings data showed that players who coalesced with the weak-

er of two opponents scored higher than players who coalesced with the
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stronger. But results also showed that neither competitive nor cooper-

ative players learned to choose weak opponents to a significant degree.

Both began by choosing strong opponents primarily; competitive plwers

continued this preference; cooperative players eventually trended in the

direction of choosing weak opponents. The data also showed that the

player's relationship to the opening coalition overrode power as a de-

terminant of winnings, although higher power did produce higher winnings

when the relationship to opening coalition was not a factor.
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INTRODUCTICN

Contemporary theorists' views of the communication process have de-

veloped and widened with each new insight into the variables of human

behavior which mediate the flow of messages from sources to receivers.

One of these variables is group structure, considered important in com-

munication under the assmnption that a person's handling of messages is

affected by his participation within an organisation of people to whom

the messages are relevant.

is the structure of a group changes, conuuunication analysis predicts

different effects resulting from the altering of message channels as peo-

ple acquire different relationships to each other. Other things being

equal, if group structure remains constant, cammmication channels will

not vary. But if a group is changeable or unstable the handling of mes-

sages by its members may vary unpredictably. Perhaps, in this situation,

some understanding can be acquired about a group's disposition to main-

tain itself under certain conditions and to break apart under others.

If so, greater prediction of communication effects can be achieved.

' This thesis examines a particular factor of group instability---the

tendency for members to form coalitions within a group. A coalition is

a sub-group whose members align themselves against the remaining member(s)

of the original group. Coalition formation thus differentiates members

within the group, whereas previously such structural differentiation did

not exist. If a group contains no sub-structures, then the oomnmnication

potential betwoen any pair of members (other things being equal) is not



different from that between any other pair. But when coalitions exist,

communication is facilitated within such a sub-structure and is dis-

rupted between persons belonging to different sub-structures.

The writer is concerned with the flow of information in groups

where coalitions may form; however, this thesis is not directly involved

with examining the effects of messages. Instead, the experiment report-

ed.here is directed toward the related (and theoretically prior) problem

of'predicting whether coalitions will occur within groups, whether they

‘will be stable or unstable, and whether those which break up will be

replaced'oy alternate coalitions. A substantial literature on these

problems exists, and various theories of coalition formation are report-

ed therein. The present study is an attempt to expand this theoretical

area.



CHAPTER I

This chapter contains the background for the study, the rationale,

and a statement of the hypotheses.

BACKGROUND

The literature on coalitions triggered by Caplow's theoretical paper

(h) involves the fbrmation of permanent rather than temporary coalitions.

Subsequent experimental work (3, 6, 9, 13, 20, 22, 23, 2h, 26) has ads

hered to this assumption of permanence, whereas the consideration of co-

alitions as temporary phenomena suggests quite different results which

have not yet been investigated.

For Caplow, the independent variable in coalition formation consists

of the powers of the various individuals competing for a goal which only

the most powerful can achieve. By 22233 is meant the resources which a

person commands which determine the extent of his achievement toward the

goal. For example, heads of delegations to a political convention con-

trol given numbers of votes in a situation where some combination of

delegates will eventually command a majority of votes and thereby

achieve the goal of nomination for their candidate. In this case, Cap-

law would define each vote as a unit of power, and the independent var-

iable leading to coalition formation would be the number of votes com-

mmnded.hy'each delegate.

The dependent variable is the formation of a unit of individuals

which commands more power than all other units and thereby achieves the



goal of nomination for their candidate. In this case, Caplow would de-

fine each vote as a unit of power, and the independent variable leading

to coalition formation would be the number of votes commanded by each

delegate.

The dependent variable is the formation of a unit of individuals

which commands more power than all other units and thereby achieves the

goal. In some cases, for example for 3 persons with a power distribu-

tion of 3-1-1, a single individual can establish himself as the most

powerful unit. He does not need to combine with anyone else to become

most powerful, because the combined powers of the others cannot match

his strength. But there are other cases in which single individuals

cannot establish themselves as most powerful units if other persons make

a decision to coalesce. For example, for 3 persons with a power distri-

bution of h-3-2, b will not be the most powerful unit if 3 and 2 form a

coalition.

Caplow (1;) described six types of power distributions in triads,

and made predictions concerning coalition formation in each. In a later

paper (5) he added two more types. The eight types are described in

Figure 1.

In their experimental test of Caplow's predictions, first six types

only, Vinacke & Arkoff (21;) confirmed these predictions. Thirty groups

of three 83 played a game in which each 8 began with a counter placed at

the start of a pathway of 67 spaces. Each triad played three games of

each type. Caplow's theory assumes that a triad plays a single game, not

a series of games; thus each game was considered to be a separate repli-

cation of the experimental situation. The players were randomly assigned



FIGURE l.--Caplow's eight power distributions

  

Power distribution Example of Predicted

IKE among three players power distribution outcome

1 A - B - C l-l-l Coalitions

likely; all

equally likely

2 B - C; A greater 3-2-2 Coalitions

than either likely; BC

most likely

3 B - C; A less than 1-2-2 Coalitions

either likely; BC

least lilosly

h B - C; A greater 3-1-1 Coalitions

thansum ofBandC not likely

5 A greater than B; 14-3-2 Coalitions

B greater than C; likely; AB

A less than sum of least likely

B and C

6 A greater than B; h-Z-l Coalitions

B greater than c; not 1110er

A greater than sun

of B and C

7 A greater than B; 3-2-1 Coalitions

B greater than C; likely; BC

A equals sum of least likely

B and C

8 B - C; A equals 14-2-2 Coalitions

sum of B and C likely; BC

least likely

power values, and then with each throw of a die by E each player moved

his counter a given number of spaces. The move was calculated by multi-

plying the number on the die by the power value. A prise of 100 points

per game was to go to the player whose counter crossed tl'a finish line

first.

The gene '3 outcome would be trivial were it not for the additional



rule that any two players might form a coalition at any time. Upon doing

so, they were assigned a Joint counter whose power value was the sum of

their separate values. Once this was done, the outcome of the game once

again was strictly determined, since all players moved simultaneously

with each die throw. (In practice the die rarely was thrown.) The re-

sults favored Caplow's predictions, based on earlier observations by

Simel (18), that the weak would gain the advantage over the strong.

For Types 2, 3 and 5, the null hypothesis that all possible coal-

itions were equally likely was rejected, with the discrepancies in the

predicted directions. For Types 1, h and 6 this hypothesis was not re-

jected. However, players in gases of Types 1; and 6 formed significantly

fewer coalitions than occurred for the others.

Upon forming a coalition, players were required to decide how they

would share the prize of 100 points. Vinachs a Arkoff collected data on

whether the division was 50-50, or from 51 to 70 points for one player,

or else from 71 to 99 points for one player. The data showed that the

most powerful member of the coalition was able to obtain the larger share

of the prize. Inananalysis ofthe number of times an offerwas made

to coalesce, the data showed that the least powerful players generally

made the most offers.

In confirming Caplow's predictions, the Vinacke-Arkoff experiment

disputed the expectations of game theory (25) that all possible coali-

tions would be equally likely to occur in Types 2, 3 and 5. Game theory

points out that the players in these situations have equal amounts of

power with respect to the goal, inasmuch as no player can win by himself

but must have the help of someone else in order to win. In other words,



if power is defined as extent of resources enabling the player to reach

the goal, then all. players have equal power even though their toleens are

given power values which differ. In a Type 5 game, for example, It is no

more powerful. than 3 or 2, according to game theory, because I; can do no

better than can 3 or 2 without a coalition. If h demands a majority

share of winnings for coalescing with 3, 3 can turn to a coalition with

2. The result is that any player ought to be able to win a coalition

partner two-thirds of the time on the average for a 50-50 share of prize

on the average.

The fact that this expectation was not confirmed suggests a distinc-

tion between the game-theoretical definition of power and power as per-

ceived by participants in the Vinacke-Arkoff game. For game theory,

players with h, 3, and 2 have equal power. For the perceived-power no-

tion on which Caplow's predictions are based, players with higher values

see themselves as having greater power, in proportions identical with

those indicated by the power values. When we discuss power, then, we

must be careful to note whether we mean game-theoretical power or per-

ceived power.

Game-theoretical expectations were further compared with Caplow's

perceived-power notions by Kelley & Arrowood (13) in a game similar to

that of Vinacke 8c Arkoff except that $3 played 20 games using only the

h-3-2 (Type 5) distribution. The authors argued that game-theoretical

predictions were the ones which should be confirmed because the game-

theoretical definition of power correctly defines the extent of resourc-

es which a player actually commands. To play the game correctly, then,

players 9.8.1.1.! to follow the game theory definition. However, the



authors continued by saying that game-theoretical reasoning is not ob-

vious; rather, it is difficult to learn and understand, requiring time

and experience. The player may begin the game with a perception of power

not corresponding to the game-theory view, but his perception of power

will gradually change until it coincides with the game-theory orienta-

tion. Therefore the study's hypothesis, which was supported, was that

the results of later games'would adhere more closely to game theory pre-

dictions than would the results of the first games played. The authors

concluded that the tendency for perceived power to differ from game-theo-

retical. power, which is assumed by Caplow's theory, was eliminated

through learning.

Benson (8, 9), disagreeing with game-theoretical predictions, form-

ulated his own set of predictions based on “people's assumptions about

the meaning of other people's power.” His basic notion was that people

will seek the "cheapest winning coalition." The rationale was similar

to Caplow's, though differing in small details. For example, while Cap-

low said for Type 5 that a coalition including the player with 2 was most

likely, boomse 2 was weakest, Gamson specified 3-2 in particular as the

most liloely coalition because 2 would react differentially to the

values of h and 3.

Gamson also developed his ideas so as to be applicable to n persons,

theoretically, with the possibility of coalitions of 3 or more persons

and also the formation of counter-coalitions. In his experiment (9) he

used S-man groups to test the hypothesis that the cheapest winning coal-

ition would be chosen. Ss, role-playing as coMttee chairmen who were

wielding votes and patronage Jobs at a political convention, responded



significantly often in the expected ways.

In another experiment based on Caplow's paper, Stryker & Psathas

(20) varied the strength of the weak man in the Type 3 distribution. In

a game like that of Vinacke & Arkoff, the weak players had power values

of l, 3 or 5, while the strong Mars always had values of 6. The auth-

ors Impothesized that as the weak man's strength increases he will be in

a greater number of coalitions and will receive a greater share in the

division of the prize. These expectations are opposed to the Simmel-Cap-

low belief that the weaker the player, the more he will be helped in a

coalition. The results showed that there were no differences in the num-

ber of coalitions achieved by weak, weaker, and weakest players. How-

ever, there was some evidence, described as "not clear-cut,u suggesting

that the weak man tended to receive larger proportions of the prize as

his weight increased.

The authors concluded that perceived power tended to differ from

game-theoretical power for Se when they divided up prizes but not when

they fanned coalitions. However, it is difficult to compare this exper-

iment with that of Vinacke & Arkoff because Stryker 8c Psathas forced

players to form coalitions in all gases.

Willis (26), apparently independently of Gamson, developed an exten-

sion of Caplow's work to the tetrad. In a Vinacke-Arkoff-type game, he

found his predictions supported weakly. He suggested that the same prin-

ciples applied to the tetrad as to the triad, but felt that increased

complexity limited the success of the predictions. The chance for coal-

itions of either 2 or 3 persons, and also the occurrence of counter-coal-

itions, makes possible a large number of outcomes in the tetrad.
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Since Vinacke & Arkoff used only male 33, Vinacke (22) decided to

replicate the study using female 58 to check for possible sex differen-

ces. He found that women had a very different approach to the game prob-

lem. In their play they tried to help rather than oppose each other,

and they treated the game as though the goal was to attain adequate so€&*'~

ial interaction rather than to compete. A number of measures of 'fem—

inine strategy“ were noted, such as the tendencies to form triple coal-

itions, to divide prizes evenly, to coalesce when you can win without

coalescing, and to make agreements that each of the three pairs will.

take turns coalescing.

Following this finding, Bond & Vinacke (3) examined triads pitting

men against women, two against one, with each sex in the majority half

the time. The expected differences occurred, with women displaying what

the authors called "accommodative strategy" while the men practiced "ex-

ploitative strateyd' The women accommodated their opponents by coalesc-

ing with the weaker opponent, while the men exploited the situation by

securing coalitions with the stronger opponent. Interestingly, this led

to higher winnings by female players, due to the habit discussed above

of dividing coalition prizes according to perceived power differences.

This occurred despite the fact, also noted earlier, that perceived dif-

ferences in power values were inaccurate according to game theory.

In another experiment involving individual differences, Chaney &

Vinacloe (6) examined effects of two of the "manifest needs" of Henry A.

Murray, achievement and nurturance. 83 high in achievement were more

successful in improving their winnings over a series of 12 games. Also,

they were high in proposing coalitions, whereas 88 high in nurturance
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joined coalitions more often by accepting offers than by proposing them.

The authors concluded that results were in general more closely associat-

ed with power differences than with personality differences.

To test for effects of alternate methods, Vinacke (23) compared the

procedure of running games as separate events with the procedure of main-

taining a cumulative score over a series of games. “With a cumulative

score, the two players who were trailing in points tended to ally regards

less of initial strength, rather than to treat the experimental situa-

tion in the typical way found in the other studies.

No other experimental work is available which is directly involved

‘with a test of Caplow's theory. However, the research of Hoffman, Fest-

inger &:Lawrence (12), published two years prior to Caplow (h), might be

called the first empirical confirmation of the theory; The authors had

three Ss (one a stOOge) compete for points in an alleged intelligence

test. The stOOge was permitted to get far ahead in.points and then the

group was told that no further points could be scored except by a coali-

tion of two persons. The st00ge tried to get into the coalition, but was

excluded to a significant degree. When he was included it was usually

for the price of a minority share of the points which the pair might win.

This was the earliest demonstration that all winning coalitions do not

occur equally often; the one without the stooge occurred in a.madority of

cases. However, the researchers' principal purpose was not coalition

formation, and the work did not directly pursue the factors which determ-

ine coalition outcomes. A number of other studies (2, 15, l6, l7, 19,

21, 27) may be cited as further examples to show the nature of this area

prior to Caplow's paper; their content is relevant to the problem, but no



general theory is presented.

RATIONAIE

Pertinent to the present stucv is the Caplow assumption that once a

coalition is formed it will be permanent because its members cannot

achieve their goal without it. All of the Caplow-inspired studies we

have examined adhered to this assumption by requiring that Ss who formed

coalitions could not later dissolve them.

What apparently is involved in this assumption is the belief that

since amount of power is permanently established for each individual, a

coalition desired at any given time in the game should remain equally de-

sirable at later times. This point may be questioned by examining cer-

tain characteristics of Caplow's eight power distributions.

For four of these (Types 1, 2, 3 and 5) we feel that not one of the

possible coalitions which may occur therein will continue to be desired

by both members as a game progresses, even though it may have been de-

sired by both at the time it was formed. The reason is that after any

move the relationships of the players to each other under these condi-

tions will necessarily be changed.

In Type S, for example, if 3 and 2 form a coalition they will move

more rapidly toward the goal than will 1;. If players were permitted to

break coalitions at am time, we should expect 3 to break this coalition

just prior to reaching the goal. At such point, 3 will obviously precede

2 across the goal, and also can finish ahead of 1; because it fell behind

during the existence of the coalition. In other words, 3 joined the co-

alition because he needed it, then broke it because he no longer neecbd

it. He used 2 in order to reach a dominant position, then avoided the
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necessity of sharing the prise with 2.

It is not permanently true, then, in the Type 5 situation, that mem-

bers of a coalition cannot achieve their goal without it. Their need.de-

pends not only on the amount of power they have but also the amount they

need. The need for a coalition, and in fact the need to be apart from a

coalition, varies from move to move for every possible coalition in.Types

l, 2, 3 and.5. These types might thus be described as containing only

“unstable" coalitions, i.e., coalitions whose existence is unstable be-

cause they are needed at one time but not at another.

In contrast, each of the remaining types (Types h, 6, 7 and 8) con-

tains only stable coalitions. Types h (3-l-l) and 6 (h-Z-l) contain co-

alitions which are unnecessary to one member at all times (coalitions of

the dominant player with either opponent), and also coalitions which are

useless to both members at all times (those of the weak players). Thus

they contain only coalitions whose meaning to each player will remain

constant under changing game conditions. Types 7 (3-2-1) and 8 (h-2-2)

contain unstable coalitions (those of the dominant player with either op-

ponent), but they also contain coalitions which are necessary and useful

at all times (those of the weak players). Since these necessary coali-

tions presumably will be learned and adhered to after a few trials, we

may assume that unstable coalitions will seldom occur in games using

Types 7 and 8.

unstable coalitions thus cannot exist for Types h and 6 and will

seldom occur for 7 and 8. For these types, the assumption of permanence

of coalitions is acceptable since no differences in behavior would be ex-

pected if the rules were changed to permit temporary coalitions. Coali-
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tions formed at the beginning of a game probably would remain in effect

throughout the game, and coalitions not desired at the beginning of a

game probably would not be desired at any other time. For the other

types of power distributiom this is not so, and we now turn our atten-

tion exclusively to their particular characteristics.

Our thesis is that a rationale for the permanence of coalitions for

Types 1, 2, 3 and 5 cannot be valid. If coalitions may be broken and al-

ternate coalitions formed, these events surely will happen often. They

will happen because the position of players with respect to the goal and

to each other will change, and (except for Type 1) because there are

game-theoretical differences (not just perceived differences) in power

between players. Even when coalitions are not broken during a game,

players will realise that they may be broken-«and the possibility

should influence their decisions.

Since the use of temporary coalitions should lead to Operations

which differ from those in games using permanent coalitions, it seems

useful to determine whether they will also lead to different final out-

comes. In particular we are interested in the Sinmel-Caplow expectation

that coalitions will give the week an advantage over the strong. In the

Vinacloe-Arkoff experiment, the weak player's move was clear: he had to

form a coalition with another player in order to share in the prize. And

the weaker one's coalition partner, the greater one's share. With tem-

porary coalitions we are looking at a situation in which the weak p1wer

may interact with the strongest player temporarily without necessarily

being hurt. In fact, he may observe that a short-term coalition with the

strongest opponent has the advantage of giving him, temporarily, the
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greatest possible strength while at the same time not putting him at an

obvious disadvantage. It doesn't matter that the strongest player de-

mands a larger share of the prize than the other opponent would have

wanted, because the coalition is temporary and the agreement may be dis-

solved at any time.

Probablyitwillnotbe clear to theweakmanthat this is aninac-

curate assessment of the situation. If he opens the game by coalescing

with the stronger of his two opponents, he moves along faster but he also

is accompanied by the strongest Opponent. For example, in the Type 5

situation, if.3 opens with h he moves with a power of 7 rather than the

power of 5 he would have obtained by coalescing with 2. But 3 is now the

weaker of the two coalition members, rather than the stronger. If the

coalition is eventually dissolved, this difference will be significant.

At the start of the game, 3 was stronger than 2, weaker than.h. He

might have gained advantage over both by opening with 2, but by opening

with h he merely increased his advantage over 2 while 1; retained the ad-

‘vantage over him. The same strategy follows for 2 or h: a player should

form the first coalition in the game with the weaker rather than the

stronger opponent. Each player should hate the greatest average wins

nings when.he opens the game by coalescing with the weaker of the other

two. He should have smaller winnings when he coalesces with the stronger

of’the other two, and of course his average gain should.be lowest when

he is left out of the opening coalition.

However, this expectation may not be obvious in games involving tem-

porary coalitions, because the possibility of a temporary alliance will

make a player see the strongest opponent as an attractive partner in a



16

certain way. Accordingly, we expect that players with little experience

will tend to choose the strongest Opponent as the Opening coalition

partner.

As a result, we are not sure whether the Simmel-Caplow expectation

will be confirmed when temporary coalitions are used. We expect that

this altered condition will deter the weak from gaining the advantage

over the strong. The critical condition would seem to be this:

Confirmation of the Simmel-Caplow belief that the weak has the ad-

vantage over the strong in coalition situations will depend on the week's

realisation that his strength lies in associating with other week players

rather than with the strong.

In the Vinacke-Arkoff experiment, weak plwers had a befinning dis-

advantage, but they could 219.332 an advantage, and they did. Here we are

saying that weak players are at a disadvantage and can create an advan-

tage, but that they will not. They will not recognize the proper deci-

sion, at least not in the early games of a series. Eventually, as they

see the outcome of a series Of games they will realize that the stronger

opponent is the one who should not be given amr help. Only then will

they switch their Opening coalition choices toward the weaker Opponent.

Once the Opening coalition is formed, the differentiation which de-

velops among the players should proceed rapidly. We expect that this

differentiation with respect to the goal will lead to pressures which

cause a break-up of the coalition and formation of an alternate arrange-

mnt. In a coalition of unequals (for instance, of 3 and 2 in the h-3-2

group), the coalition's success will give both members reasons for aban-

doning each other eventually. When this happens in the case of three
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different power values (Type 5), the possible subsequent events are

these: .(1) A second coalition composed of the weaker member Of the Open-

ing coalition along with the player left out Of the opening coalition,

(2) a second coalition composed Of the stronger member Of the Opening co-

alition along with the player left out Of the opening coalition, or (3)

no additional coalition formation during the remainder Of the game.

We expect the first alternative to Occur most Often. The player

left out Of the Opening coalition is the key to the next one. If he goes

with the stronger member Of the Opening coalition, he is gaining no ad-

vantage over his strongest Opponent. If he goes with the other, he is

gaining advantage where it is needed most. SO we predict he will choose

to join the weaker Of the other 17:10. This is a similar situation to that

Of the Opening coalition for which we predicted that the player Often

would go with the stronger Opponent. It might seem that the same expec-

tation would apply here, but in this case there has been considerable

differentiation produced among players as a result of the Opening coali-

tion. Consequently, we feel in this case that the correct move will be

more readily perceived.

After occurrence of a second coalition, the need for a third should

develop. The same sort of rationale used above may be applied to pre-

dict that a subsequent event will occur and that it will be the coalition

not yet~,f0rn;ed. This should occur more Often than the alternatives,

which are the re-occurrence Of the Opening coalition, occurrence Of no

coalition, or no subsequent event.

Additional expectations can be stated. Power differences should

produce. differences in outcomes which can be shown wherever the independ-
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ent variable of coalition formation is held constant. Knowledge Of

power without knowledge Of coalition formation should not be useful in

predicting results. For example, in the h-3-2 distribution, the 1; may

score the most points if the 14-3 coalition is most Often used, but he may

score the fewest if the 3-2 coalition is most Often used. But given

formation of a particular coalition, we expect that knowledge of power

can be used to predict results. For example, given the 3-2 Opening coal-

ition, we met 3 to score highest, with 2 next and 1:, last. The differ-

ence between 3 and 2 is expected on the basis Of power, with coalition

formation.held constant; that is, both 3 and 2 have formed the Opening

coalition with the weaker Opponent. The difference between 2 and h is

expected on the basis Of coalition formation, 3:33 though the power dif-

ference is not held constant. The coalition difference should.bold in

spite of the power differences, whereas power differences will hold only

in the absence Of coalition differences.

Power differences seem to matter under conditions of temporary coal-

itions, whereas in the Vinacke-Arkoff situation the reader is tempted to

agree that there were nO game-theoretical power differences. The latter

is not correct, however. The various powers could be judged equivalent,

game-theoretically, in theVinacke-Arkoff study only under the assumption

that a game film had to involve the formation Of a coalition. Indeed,

coalition formation always occurred. But it did.not have to; it involved

a conscious choice. The alternatives being what they were, the choice

always produced a coalition. Thus power values did not produce power

differences, game-theoretically, with respect to which coalition was

formed, but they did produce differences relevant to the question of
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whether a coalition would be formed.

In addition to structural variables, the coalition-forming process

is also subject to individual differences in the ways players regard

their participation in it. The discussion thus m- has implicitly as-

sumed a competitive orientation toward the coalition-forming process, ow-

ing to the structural nature Of the task as Operationalised in the Vin-

asks-Arkoff experimental game. Our hypotheses assume that all players

will attempt to win as many points as possible and to hold Opponents to

the fewest possible points. Some players, however, may regard their par-

ticipation in a different light. Some might dilute their competitive

purpose with an attempt to be cooperative or altruistic; in other words,

they might prefer to win by a small margin or even to lose some games.

Other players might be motivated even more by the cooperative urge, pre-

ferring never to take advantage of a powerful position which the Oppo-

nents could not possibly have prevented them from achieving.

We have alreacb' seen (3) that males express a more competitive ap-

proach than females. In the experiment reported here, we use only male

Se and examine two other variables which we think are related to the tend-

ency tO perform cooperatively rather than competitively. The first var-

iable is that Of instructional set toward the task, with Ss instructed to

approach the game in the spirit Of either cooperation or cmpetition.

The second variable is that of masculinity-femininity Of 33, as measured

by the appropriate scale or the Minnesota Multiphasic Personality Inven-

tory (WI) (11). This scale indicates relative preference for male or

female interest, and thus may be interpreted as showing a tendency toward

competition (male interests) or cooperation (female interests).
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Our expectations for the Opening coalition must be varied for $8

likely to approach the task cOOperatively, either by instructional set

or by personality set. As stated above, we expect that competitively

oriented 53 will tend to choose the stronger Opponent as Opening coali-

tion partner in early games, then eventually switch toward choosing the

weaker Opponent. On the other hand, cooperatively oriented 83 should

choose the weaker opponent even in the earliest games, and continue this

tendency through the later games. This expectation is based largely on

the findings of Bond & Vinacke (3) concerning differences between men and

women; here we expect that similar differences within a group of males

will produce parallel differences in behavior.

MPOI'I-IESES

The expectations stated above are summarized in the following set

of typotheses:

l-a. In early games, competitively-oriented players will form the

Opening coalition with the stronger Opponent more often than with the

weaker. In later games, they will form the opening coalition more Often

with the weaker. Over the series Of games they will show a trend indi-

cating increased tendency to coalesce with the weaker Opponent.

l-b. Cmperatively-oriented players will not display such a trend,

but in all games will form the opening coalition more Often with the

weaker than with the stronger.

2. After the Opening coalition is formed, the most likely subse-

quent event is the formation of a coalition between the weaker member Of

the Opening coalition and the player left out Of the Opening coalition.

3. After a second coalition is formed, the most likely subsequent
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event is the formation of the only coalition not yet fermed.

h. 'Winnings will be highest for the h under a competitive rather

than a cooperative orientation, not different for the 3 under these or-

ientations, and higher fer the 2 under the cooperative rather than the

competitive orientation.

5. ‘Winnings will be highest for players coalescing with the weakest

Opponent in the Opening coalition, next highest for players coalescing

‘with the strongest Opponent in the Opening coalition, and lowest for

players left out Of the Opening coalition.

6. 'Winnings will be highest for players with the strongest power

when coalition formation is held constant.



CHAPTER II

This chapter describes the experimental method, including sections

on the coalition game, independent variables, dependent variables, de-

sign, sample, and procedures.

Data*were Obtained.to examine several.hypotheses. These included

expectations about the preferences of competitively and cooperatively

oriented players for forming Opening coalitions with various Opponents

(Hypotheses l-a and 14b), and for replacing Opening coalitions with other

arrangements (Hypotheses 2 and 3).

Also examined were the distributions Of winnings among players hav-

ing given powers under competitive vs. cooperative orientations (Hypo-

thesis h), winnings Of players having different relationships to the

Opening coalition (Hypothesis 5), and winnings Of players having differ-

ent powers with other factors equal (Hypothesis 6).

This study examined these expectations in an experiment similar to

that Of Vinacke &uArkOff (2h). For Hypotheses l-a and l-b, an analysis-

of variance Of'mean strength Of opening coalitions was performed, using

the independent variables Of competitive-cooperative set and number Of

games played. Hypothesis 2 involved 3 tests to compare the mean number

Of occurrences Of various events Of coalition formation against expected

means. Hypothesis 3 called for a similar analysis. Hypotheses h, 5, and

6 were examined by analysis-Ofdvariance tests Of mean winnings which used

the independent variables of power, competitive-cooperative instructional

set, competitive-cOOperative interests (MMPI), and relationship to

22
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Opening coalition. The hypotheses were intended, wherever applicable, to

apply to games Of Types 2, 3 and 5. Type 5, however, permitted study Of

a wider variety Of effects since it used three different power values;

consequently, the stucb' examined Type 5 games. The effects Observed

should be generalizable to Types 2 and 3. Finally, the experiment exam-

ined Type 1 games briefly, without formal testing Of vaotheses, to de-

termine whether they contained “unstable" coalitions.

THE COALITION GAME

The game was similar to that of Vinacke & Arkoff (2h). The game

board, placed on a table, consisted Of a sheet Of paper about three feet

in length on which was drawn a series of spaces (or blocks or steps, as

in common board games such as ”Monopoly") numbered in a straight line

from 1 to 90. Players were assigned small square tokens Of similar de-

sign and color, with numbers (power values) printed on top, which were

placed side by side in front of the first space. Players also were given

identical sets Of cards which they played to select coalition partners

and form coalitions. On each move Of the game, E threw an ordinary six-

sided die and each player moved forward a number of spaces determined by

multiplying the number on the die times his power value. The goal Of the

game was to have one's token reach the finish line (90th space) first.

The winner of each game collected a prize of 100 points and the winning

player was the one with the most points over a series Of 30 games.

Under the rules Of the game (which are stated fully in the "Pro-

cedures" section below), any two players might form a coalition, in which

case each would play under a power value determined by summing their sep-

arate power values. Before the first move Of each game, 53 had the
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Opportunity to select or reject either or both Of their opponents as po-

tential coalition partners. If reciprocal choices occurred, the 1210 38

were required.to agree on a division of the loo-point prize should their

coalition.remain in fOrce throughout the game and win the game. The rules

provided that a winning player who was not participating in.a coalition

should.get the entire lOO-pOint prize, but that players winning while

sharing a coalition should each get agreedeupon shares Of the 100 points.

The rules also provided that players might reconsider their coalition

agreements after any move, which meant that coalitions formed.on.one move

might be broken on another. If a coalition was broken, the agreement

‘was dissolved and each member then.had the Opportunity to win the entire

100 points by finishing the game on his own. A coalition break-up, how-

ever, did not mean that additional coalitions could not be formed; rath-

er, a second coalition could be formed any time after a first coalition

‘was dissolved. Each.player might participate in any number Of coali-

tions during a game.

In.summary, the resources which the player put into the game include

ed the power value of his own token, plus the power value Of any taken

with whose owner the player might be sharing a coalition. The output

which the player Obtained from each game consisted Of a,number of points,

zero to 100.

At the start of a game, the numbers on the die, l to 6, were called

by'E at face value each time the die was thrown. But after at least one

player advanced as far as space hS, E interpreted the h on the die as a

throw Of l, the S as a throw of 2, and the 6 as a throw Of 3, fer the

rest Of the game. This meant that the die, in effect, had two sides
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apiece with the values Of l, 2 and 3 during much of the game. The power

Of the die was reduced in this way in order tO give players a chance to

interact as Often as possible as they approached the goal. Had die

throws of h, S and 6 been used, many games would have been completed in

only a few moves, allowing less Opportunity for E to Observe Ss' maneuv-

ers as the end Of the game approached. Die throws of 1 through) 6 were

used in the first portion Of each game, however, tO keep the playing time

per game restricted to a workable maximum. Played in this way, 30 games

took Ss about one and one-half hours.

INDEPENDENT VARIABLES

Competitive-cooperative instructional sit. Se in half the triads
 

playing the Type 5 game were given instructions which suggested that the

game should be played by competing strongly against their Opponents, tak-

ing full advantage when favored by the power differential. In the other

triads, Ss were told that the game was most successfully played by cOOp-

erating to a high degree with opponents, and that it was not meritorious

tO win by taking advantage of a favorable power difference. These com-

ments, intended tO induce significantly different approaches to the game,

were included in the rules which were presented to $3 at the start Of

the experiment.

Competitive-cooperative interests. This alternate means Of defining
 

competitive and cooperative approaches tO the experiment was introduced

not by varying the situation to which Ss were exposed, but by identifying

Ss' personality characteristics along a competitive-cooperative contin-

uum. The instrument used was the 60-item Mf scale of the MMPI, on which

a highscore indicates feminine interests, and a low score indicates
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masculine interests. Feminine interest is interpreted here as implying

a greater tendency to behave cooperatively rather than competitively,

while masculine interest is equated with competitiveness. The Hf scale

was used by sunning scores Of individuals within triads, enabling E to

separate the most competitive triads (those with the lowest summed

scores) from an equal number of most cooperative triads (those with

highest summed scores).

N__um_b_e_r_ of games M—c Each triad played 30 games, and each game

played was assmned to add to 53' experience and learning and thus alter

the style of play. In order to simplify this variable, the analysis ex-

amined data for each group Of 6 games, 5 groups in all.

231135. This was the basic resource available to a player. It was

assigned tO each S by E before each game; the assignment was handled by

the distribution of tokens which had numbers printed on them. Each num-

ber, or power value, indicated the number of times by which the player

was to multiply the number on the die, the result indicating the number

Of spaces S moved on each throw. Ss who were members of coalitions each

used the power value found by summing their separate values.

In Type 5 games, the values of h, 3 and 2 were varied among 35 from

game to game so that all possible combinations Of power among the three

Ss were used in turn. Players in each triad were randomly labeled A, B

and C at the start of the game. E then assigned.A, B and.C the powers Of

h, 3 and 2, respectively, in the first game, followed by these orders in

the next five games: h-2-3, 2-h-3, 2-3-h, 3-2-h, and 3-h-2. The order

was repeated for each block Of six games. In Type 1 games, all players

had powers of 1; however, counters were labeled X, Y and Z so that sets
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Of data could be gathered separately for each.

Relationship to oEning coalition. This variable reflected the suc-
 

cess or failure Of each S to Obtain advantages Offered by coalition for-

mation. A player might get into the Opening coalition or not. If he was

successful, his partner might be the stronger or the weaker Of the two

Opponents. The variable was not manipulated by E; each S's assignment

to one Of these three categories in each game was determined by his in~

teraction within the triad. As a result, Ss might not necessarily fall

into each category in equal numbers Of games, and in fact might not fall

into a given category in amr games at all.

This independent variable was defined for each player, not for the

triad collectively. TO say that the opening coalition was the 13-2 coali-

tion would serve to describe the situation for the triad as a whole.

But tO define the situation in terms Of individuals it was necessary to

point out that one player coalesced with the weakest opponent, one coal-

esced with the strongest, and one was left out Of the Opening coalition.

DEPENDENT VARIABLES

Mean strength ofm coalitions. The strength of an Opening co-
 

alition was the sum Of the power values Of its two members in each game.

Mean strength was computed for triads and for groups of triads across

blocks Of six games and across all 30 games.

This variable actually was the "relationship to Opening coalition“

variable conceived in terms Of the entire triad rather than in terms Of

individual 58. That is, it was a different way Of quantifying the same

events Of coalition formation. The relationship between these two meth-

Ods Of measurement is as follows. When the 14-3 Opening coalition was
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used, each Of the coalition partners coalesced with the strongest Of his

opponents and one player was left out. Another way Of saying this is to

state that the strength Of the coalition was 7, the maxim. When the

3-2 coalition was used, each Of the coalition partners coalesced with the

weakest Opponent. Here coalition strength was 5, the minimum. The 14-2

coalition indicated that coalition partners did not agree on the question

of coalescing with the stronger or weaker Opponent. Coalition strength

was 6, midway between minimum and maximum.

Mean wi_.2_ni_1_|_g_s_. In each game, members Of a triad (either one or two
 

or all three) won a total Of 100 points. In 30 games, they divided 3000

points. than winnings were computed for each S in each Of various sit-

nations produced by using all combinations Of all levels of the independ-

ent variables involved. Since a given 3 did not necessarily play under

all combinations Of conditions, winnings data were not necessarily avail-

able for each situation for each S. When an S played in a given type Of

situation only one time, his "man" winnings for that situation consisted

Of hiswinnings figure for that one game.

DESIGN

The following discussion contains sub-sections describing the de-

signs'used for analyzing each hypothesis, and for analyzing the Type 1

games.

Thirty-six triads were assigned to Type 5 games, and four were as-

signed tO Type 1 games. Half Of those assigned to each type were given a

competitive instructional set; the others were given the cooperative set.

Also, these 36 triads were separated on the basis Of MMPI scores

for triads: the 18 triads with highest scores were designated as
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cooperative MMPI triads, and the 18 with lowest scores were called com-

petitive MMPI triads. Within each Of these two groupings, half Of the

triads received competitive instructions and half received cooperative

instructions.1 This meant that there were:

a. Nine triads competitive in both instructions and MMPI.

b. Nine triads cooperative in both instructions and MMPI.

c. Nine triads competitive in instructions, cooperative in MMPI.

(1. Nine triads cooperative in instructions, competitive in MMPI.

Within triads, 88 were further distinguished by being randomly

labeled A, B and C.

memeses l-a 93. 1213. These hypotheses stated that:
 

l-a. In early games, competitively-oriented players will form the

Opening coalition with the stronger Opponent more Often than with the

weaker. In later games, they will form the Opening coalition more Often

with the weaker. Over the series of games, they will show a trend indi-

cating increased tendency to coalesce with the weaker Opponent.

l-b. Cooperatively-oriented players will not display such a trend,

but in all games will form the Opening coalition more Often with the

weaker than with the stronger.

TO test these hypotheses, the two-by-two separation of 36 triads

into four groups (by using both ways of Operationalizing the competitive-

cooperative distinction) was expanded into a two-by-two-by-five analysis-

of-variance design. The additional variable was that of number Of groups

 

lThis even division Occurred by chance, since E was not able to adminis-

ter the MMPI scales before the day Of the experiment and did not think

it advisable to administer them immediately prior to playing the game.
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of games played; this variable took five values, since there were five

groups Of games (each group consisting of six games). The hypotheses in-

dicated that the "games" variable should be analyzed by regression rather

than by the usual analysis-Ofdvariance test for differences.

The data were mean strengths of Opening coalitions made in each

game. These data were compiled for each of 30 games for each Of 36 tri-

ads, with one response recorded for each game. In each game, the Opening

coalition was either the h-3, h-2, or 3-2 coalition. There was a coali-

tion in every game. Occurrence of the h-3 coalition indicated that $8

preferred to coalesce with the stronger Opponent. Strength Of this coal-

ition was 7. The 3-2 coalition indicated that 83 preferred their weaker

opponents; its strength was 5. The h-2 coalition represented no clear

choice by 33 between weaker and stronger opponents; the strength was 6.

The mean for each set Of games under each combination Of instruc-

tions and.MMPI category was compiled from 9 scores representing the means

of each tried for the six games within the set. For example, in the

first set Of six.games a triad might form the h-3 opening coalition three

times, the h-2 coalition twice, and the 3-2 coalition once. This would

produce strengths of 7, 7, 7, 6, 6 and S, which gives a mean of 6.33 for

that triad in that set Of six games. This figure was combined with a

similar figure for eight other triads having the same combination of in-

structions and MMPI, to Obtain the mean for that set Of nine triads for

the given group Of games.

If coalitions were chosen by chance, we would expect an equal number

of each kind and thus a mean strength of 6. If coalitions were chosen

according to preference for strong or weak Opponent, we would expect a
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mean strength higher or lower than 6. Thus Hypotheses l-a and l-b might

be re-stated as follows:

l-a. For competitively-oriented groups, in the first group of

games the mean strength Of the opening coalition will be greater than 6.

In later groups of games it will be smaller than 6. Over the series of

five groups of games there will be a trend toward decreasing strength.

14b. For cooperativelyboriented players there will be no such

trend; in all groups of games the mean strength of the opening coalition

'will be smaller than 6.

The hypotheses suggest the use of a 3-factor analysis (games, in-

structions, MNPI) patterned after Lindquist's (1h) Type III design. One

factor (games) involves repeated measurements on the same triads, while

the other factors involve use of separate sets of triads. Nine triads

were used for each of the four combinations of the instructions and.MMPI

factors. Each of the 36 triads was observed five times---that is, in

five successive sets of games.

The 3-factor design permitted a number of statistical tests, includ-

ing some not called for by the hypotheses. All tests were conducted;

however, not all data and tests are reported in detail in the presenta-

tion of results (Chapter III) because of the lack of relevance. Appendix

I reports all data and the results of all tests.

In particular, the hypotheses do not directly require examination of

the two groups which were "competitive" in one way but "cooperative" in

another. These two groups are eliminated in the detailed analyses, and

the experimental design thus reduces to two variables, competitive-coop-

erative orientation (i.e., nine triads competitive in both ways and nine
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triads cooperative in both ways) and number of games played. This design

is patterned after Lindquist's Type I design, in which the games factor

involves repeated measurements on the same triads while the orientation

factor requires use of separate sets of triads.

The hypotheses, taken together, suggest interaction between games

and orientation. This interaction is expected to result from the fact

that competitive players show significant regression across the games

factor, while cooperative players do not. Confirmation of the interac-

tion thus would lead to analyses of simple effects of games to test for

existence or absence of regression in competitive and cooperative groups.

In addition, the hypotheses stated that among the ten (two-byhfive) ex-

perimental cells, some cell means should be higher than the null value of

6, some should be lower, and some should not differ. Ten 5 tests were

performed to test the obtained differences. For competitive players, the

mean was expected to be higher for the first group of games and lower for

the last group. For the three middle groups of games the hypothesis

could be considered confirmed by any means which tended to support the

hypothesized trend from high to law. For cOOperative players, the means

for all groups of games were expected to be lower than 6.

In the analysis-of-variance, the games factor was examined by tests

for linear regression rather than by the usual tests for differences

among the five means. This involved partitioning the sum of squares for

games into two parts: a linear regression portion, which reflected the

variance accounted for by comparing the five linear regression estimates

‘with the overall mean, and a departure-from-linear-regression portion,

which reflected the variance accounted for by comparing the five means
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with the five regression estimates. Similar partitioning was done for

all interaction sum of squares which involved the games factor. Finally,

the error(w) sum of squares was partitioned in the same way. The

error(w-regression) sum of squares represented variance of each triad's

linear regression estimates from the overall mean, and the error(w-de-

parture) sum of squares represented.variance of each triad's five means

from its five regression estimates. For each test involving games, the

regression mean squares were tested against the error(w-regression) mean

square and the departure mean squares were tested against the error(w-de-

parture) mean square.

Basis for this adaptation of the Lindquist Type I and III designs

was an article on trend analysis by Alexander (1). This material has

been expanded and its handling made easier by Grant (10) and.Edwards

(7). According to the latter two discussions, the "games" factor could

be partitioned into quadratic as well as linear components, and further

into components representing regression founded on thirds and higher-

order polynomials. In doing so, Grant and Edwards expanded the test of

Alexander, which merely involves separating the portion of variance rep-

resenting linear regression from the portion representing a departure

from linear regression. 'We have chosen to stop where Alexander stOpped,

since there seems to be no value in extending the analysis further.

The predictor variable in the regression analysis was the mean nume

ber of games played for each of the five sets of six games. In the first

set, the predictor would be 3.5, since this is the mean of the numbers 1,

2, 3, h, 5 and.6. The five values of the games variable in all of the

regression analyses conducted were 3.5, 9.5, 15.5, 21.5, and 27.5, with
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a mean of 15.5.

Hypothesis 3. The hypothesis stated that:
 

After the opening coalition is formed, the most likely subsequent

event is the formation of a coalition between the weaker member of the

opening coalition and the player not included in the opening coalition.

The data were the events occurring after formation of the opening

coalition. Possible events were (1) formation of the twpothesized coal-

ition; (2) formation of the third possible coalition; (3) occurrence of

no coalition for one or more moves; (’4) no subsequent event. These data

were collected for each of 30 games for each of 36 triads, with one re-

sponse recorded for each game. There was no game in the entire study in

which an Opening coalition was not formed.

Under the null lvpothesis, each of the four events should have oc-

curred in an equal number of games. Analysis of the data was hampered by

the fact that responses for any triad were likely to fall into two or

more of the four categories, thus producing a problem of response inde-

pendence. The solution was to handle each category separately, comparing

the Obtained frequency of each event with the expected frequency. Thus

the results of four separate analyses were examined-«but they could not

be statistically compared.

Each of the four possible events should have happened by chance 7.5

times for each triad, since one occurred in each of a triad's 30 games.

Thus the mean of the frequencies for each event across 36 triads was ob-

tained and a _t_ test performed to examine whether the mean was signifi-

cantly different from 7.5. A separate 3 test was done to test the mean

frequency of each possible event against the expected frequency.
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The hypothesis could be considered confirmed if the test for the hy-

pothesized.coalition showed that its mean frequency was higher than 7.5,

and if the tests for the other three events did not show that their mean

frequencies were higher than 7.5. If other results occurred, the hypoth-

esis could not be considered confirmed. If the hypothesized coalition

and al_sg one or more other events showed greater-than-chance frequency,

there would be no way to determine whether the hypothesized coalition was

significantly more frequent than the other.

Hypothesis 3. The hypothesis stated that:
 

After a second coalition is formed, the most likely subsequent event

is formation of the only coalition not yet formed.

The analysis was identical to that for Hypothesis 2.

Ifipothesis h. The hypothesis stated that:
 

Winnings will be highest for the h under a competitive rather than

cooperative orientation, not different for the 3 under these orientations,

and higher for the 2 under the cooperative.

Data were the scores made by players under the various combinations

of power, instructions, and MI’IPI. As was done for Hypotheses l-a and

l-b, competitive and cOOperative orientations were defined in two ways.

The hypothesis implies interaction between power and orientation, which

means interaction between power and instructions and also between power

and EMPI. Also hypothesized were particular simple effects of orienta-

tion (that is, of instructions and of MMPI) at various levels of power.

The 3-factor design (power, instructions, MIlel) is a Type III design

with power being the repeated factor. Use of the design involves a prob-

lem of independence among observations. The responses of the three
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triad members were not independent because their winnings in am game al-

ways totalled 100 points. Accordingly, it was necessary to analyze the

data for all players who were randomly labeled A (one in each triad), and

then to repeat the analysis separately for players B and 0. Analyses,

in other words, were carried out three times instead of once. There was

no theoretical basis whatever to expect differences betwaen A, B and C,

yet random variations were expected to occur. Consequently we were faced

with three different statistical tests of the hypothesis. When conclu-

sions varied, there was no recourse to statistical methods to resolve

the variation.

Hypothesis 5. The hypothesis stated that:
 

Winnings will be highest for players coalescing with the weakest op-

ponent in the opening coalition, next highest for players coalescing with

the strongest opponent, and lowest for players left out.

The data were the some made by players under various conditions.

The relevant independent variable was that of relationship to the opening

coalition, but since a player might be holding different powers, the

power factor was included in the analysis as a control variable. Also

included was the "subjects" variable; this reduced experimental error

because mean winnings varied from S to S. The instructions and MMPI fac-

tors might have been included as additional control variables, but were

not used because they produced virtually no differences in the obtained

data.

Testing Hypothesis 5 called for a 3-factor analysis-of-variance de-

sign (power, relationship to Opening coalition, subjects). As for By-

pothesis h, it was again necessary to perform separate analyses for
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players labeled A, B and C, in order to solve the problem of response

independence.

Another problem concerned differences in patterns of response. 53

played 30 games under nine (three-by-three) combinations of conditions,

and the number of times each S responded under each condition varied.

Some 88, for example, coalesced more often with the weaker than with the

stronger; others exhibited other patterns. Thus the proportion of re-

sponses from cell to cell, row to row, and column to column varied for

each S. To eliminate this, we have recorded only one response for each S

for each cell, that being his mean winnings for the given combination of

conditions.

Another problem, of course, was that under certain combinations of

conditions there might be no response by a given 8. This was possible

because the relationship to opening coalition could not be controlled by

E. An S might, for example, have been left out of the opening coalition

only three times in 30 games and have held the power of 2 in none of

these cases. Because of this, the appropriateness of the 3-factor design

was curtailed by the necessary exclusion of many Be. The solution was to

supplement the 3-factor design with 2-factor analysis-of-variance tests

which permitted maximum use of Be. The need for this is explained as

follows.

In Figure 2, one layer of the 3-factor design is shown; it involves

nine cells which represent the responses of one S. The X's stand for

cells in which a certain S has responded; we see that he has responded

under every combination of conditions but one. The failure to respond in

all nine cells means that the 8 must be discarded from the 3-factor
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FIGURE 2.--One layer of the 3-factor design

used for testing Hypothesis 5

 
 

 

Power Power Power

of h of 3 of 2

Coalesced with

weakest Opponent I X. X

Coalesced with

strongest opponent X X X

Left out of opening

coalition I I

analysis. However, the S could be included in an analysis-of-variance

design which tested the hypothesis without using the power factor as a

control variable. So we might decide first to test the hypothesis with-

out using the power variable, thus using a maximum number of 33. After

doing this, we might use the reduced number of available 83 in the 3-

factor design to test for interaction between power and relationship to

opening coalition.

If interaction were confirmed, we would then want to test for simple

effects of relationship to opening coalition at the various levels of

power. For the simple effects tests, we see that our S in Figm‘e 2 may

again be of some use. We may include him in the tests for simple effects

at the 1: level and the 3 level, though we cannot use him at the 2 level.

To sum up, the wthical S of Figure 2, who is typical of many Se in

this study, may be used to test the hypothesis across all levels of power

combined, or across two of the three levels taken separately. But he

cannot be used in the test of interaction. If there were only a few 33

who did not respond in certain cells, we might have followed the method
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of filling in each empty cell with the mean of the available observa-

tions. The number of missing cases, though, seemed too large to justify

this method. Alternately, we might have discarded such 83 entirely. If

this were done, the number of Se withdrawn from legitimate inclusion in

certain tests would have been too large to make such a solution attrac-

tive. Consequently, we carried out the lengthier task of doing each test

with all available Ss. The test of the hypothesis, done separately for

players A, B and C, involved first the two-factor analysis (using 85 as

a control variable) of mean winnings under various relationships to the

opening coalition. Next it involved the 3-factor analysis to test for

interaction. Finally, it would have included the tests for simple ef-

fects, if interaction had been found; actually, as the analyses turned

out, no taste of simple effects were required.

The 3-factor test was not used to test for differences alreacw exam-

ined by the 2-factor test using more 83. Nor was the 3-factor test used

to test for main effects of power. There was no basis for theoretical

expectations concerning power, because winnings which accrued to players

holding certain powers depended more on which coalitions were formed

than on power differences (see Ibrpothesis 6).

Hypothesis 6. This Impothesis stated that:
 

When coalition formation is held constant, winnings will be highest

for players with the strongest power.

In the tests of the other hypotheses it appeared meaningless to test

for main effects of power because the relationship to opening coalition

would be an interfering variable. For example, there was no reason to

expect that 1; would always make more points than 3 or 2 when it was
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possible that the 3-2 coalition might dominate the game. But if coali-

tion formation is held constant, then the power factor can be assessed.

In the h-B coalition both members are coalescing with the stronger Oppon-

ent, and so the opening coalition factor is held constant for these play-

ers. In the 3-2 coalition the situation is similar because both.have co-

alesced with the weaker player. No other pairs of players ever played

while having the same relationship to the opening coalition. Consequent-

ly, the power hypothesis could be examined only in a limited way.

Data were the scores made by the 3 and 2 under the 3-2 opening coal-

ition, and.by the h and 3 under the h-3 coalition. The design is called

"treatments by subjects" by Lindquist (11;), with the subjects variable

used to reduce the variance attributed to error. ‘With one observation

in each cell, the interaction sum of squares is interpreted.as the error

sum of squares. Two separate analyses were required, one for the h-B co-

alition, one for the 3-2 coalition. Each was divided, in turn, into

analyses for players A, B and C.

3343 _1_ 5951. or the four triads which played the Type 1 game, two

were given competitive instructions and two given cOOperative instruc-

tions. MMPI scales were not administered. The data Obtained were simp

ilar to those described for Type 5 games, but no attempt to analyze them

formally nor to test the applicable hypotheses was intended. The only

purpose was to observe whether or not there seemed to be a tendency among

players of equal power for coalitions to break up rather than to be re-

tained throughout a game.

SAMPLE

One hundred twenty male Ss were grouped into hO triads. They were
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selected from several classes meeting at Michigan State University during

the summer, 1963. Triads were arranged to include only Ss who reported

that they did not previously know the other two members. Otherwise,

assignment to triads was made randomly.

PROCEDURES

33 were seated at a table on which was placed the game board. E

designated them by a random choice method as A, B and C. The experiment

opened with the presentation of the game instructions, issued on paper

and also read to them aloud by E, with accompanying demonstration of game

features. The triads chosen to receive "competitive" instructions were

given the following:

We have asked you to come here to participate in a game called "Co-

alitions." Our purpose is to examine the way in which the game is

played. Your purpose is to see how well you can play the game. We

hope you will play the best you can against your two Opponents,

winning as much as you can and keeping your opponents from winning.

This is a game of stiff competition.

In the game each player begins with his counter at "Start." Each

counter has a certain value or weight, such as 2 or}. Before each

game, players are assigned counters which they are to use in that

game. Each player will have each counter in an equal number of

games. On each move of the game, the instructor will throw the die

and each player will advance his counter a number of spaces determ-

ined by multiplying the number on the die times his counter's value.

The purpose of the game is to advance faster than the other players

and reach the finish line (90th space) first.

If there were nothing more to the game than this, each player's

ability to win would be determined entirely by his counter's value,

and the outcome would be obvious. However, there is an additional

rule which says that any two players may form a coalition and oper-

ate as a team. If you form a coalition your counters both move ac-

cording to the sum of your two values. For example, if one counter

has a value of 6, and another a value of 5, then if the players

holding these counters form a coalition, both counters will move a

number of spaces fmmd by multiplying the number on the die times

eleven (six plus five). If one of the coalition's counters is ahead

of the other, then the coalition crosses the god. on the play when

the farthest advanced counter crosses; it is not necessary for the

other one to reach the goal also. These are the advantages of
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having a coalition.

A coalition has a disadvantage, too. If your coalition reaches the

goal line, then you have to share the prize with your partner in the

coalition. The two of you are required when you form the coalition

to make an agreement about how you will split the prize. In each

game a prize of 100 points goes to the individual or coalition which

reaches the goal first. If you are playing alone and reach the goal

first, you get the entire 100 points. If you are in a coalition and

one or both of your counters reaches the goal first, then the coali-

tion gets 100 points and the members each take the share agreed on.

If you play separately, without coalitions, and two players reach

the goal on the same move, then each gets 50 points. If a coalition

and the single player reach the goal on the sane play, then the

single player gets 50 points for himself and the coalition members

get 50 points to divide. If all three of you, playing separately,

reach goal on the same play, each wins 33 1/3 points.

Coalitions may be formed before any move and broken after any move.

They are formed only when both players want to form them, and broken

whenever one or both members want to break them. Coalition forma-

tion is handled according to the following rules.

Each player is designated A or B or C throughout the game. Each man

holds )4 cards; for A the cards say "B," "C," "Both," and ”Neither."

Before the first move of a game, each player plays face down the

card which indicates with whom he would like to form a coalition:

one or the other of his opponents, both (i.e., either), or neither.

You may make any of these choices, but you must make one of them.

When all cards are played they are turned face up. If no reciprocal

choices are made, then the first move of the game is played with no

coalition. If one reciprocal choice turns up, the two players in-

volved must negotiate the way they will split the 100 points if

their coalition remains in force throughout the game. That is, they

must try to decide how many of the 100 points will go to each player

if they win (or how many of the 50 points if they tie). If they

reach agreement the coalition is in effect and on the next move the

two players each use a value obtained by summing their separate val-

ues. If they do not reach agreement, then the possibility of form-

ing any coalitions on that move is voided. Negotiations are always

conducted between two players only; the third man is not permitted

to participate in any way.

If two reciprocal choices are made when the cards are played, the

player involved with both must choose the one he prefers. The play-

er then negotiates with his coalition choice. If an agreement is

mate, the coalition is in effect; if not, there is no further pos-

sibility for coalitions on that move.

If three reciprocal choices are made, players must play their cards

again with instructions to choose only the one man with whom they
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think it best to negotiate a coalition. If reciprocal choices then

occur, the two players enter negotiation. If no reciprocal choices

occur, the cards are re-played. If the cards turn up no reciprocal

choices after 3 plays, the possibility of forming coalitions on

that move is voided.

On subsequent moves, the following rules are used. If no coalition

was in force during the previous move, players fellow the procedures

used for the Opening move. If a coalition w§§_in force during the

previous move, the two members must state whether they will "stay

in" the coalition, "renegotiate," or "break." If both choose to

stay, the next move is made with the coalition still in ferce. If

renegotiation is required, discussion follows and results either in

a new agreement and retention of the coalition or in a break. If

one or both members choose to break, or if renegotiation results in

a break, then the coalition is dissolved and the procedures used on

the opening move are used again.

These procedures are repeated before every move of the game. Don't

worry about trying to learn them before the game starts. You may

refer to this sheet at any time, or ask for help at any time. The

instructor will keep you reminded of the rules which apply to the

situation at hand.

You will play a series of 30 games in all, and your scores will be

recorded for each game. First, second, and third place will be de-

termined by the total score for the 30 games. The winner will re-

ceive a prize of $l.h0, the second-place finisher will receive 70

cents, with no cents for third place.

SOME HINTS ON PLAYING COALITIONS

Keep in mind that your purpose in the game is to win as many points

as you can in each game. Keep yourself oriented to this purpose,

and don't get involved in agreements which give you fewer points

than you think you can get. Use coalitions to improve your chances

against your opponents.

In each game, each player has a different power value. This affects

his chances of winning, but don't worry about this because all play-

ers will have each power value in an equal number of games. 'When

your power or position gives you an advantage, try to make full use

of it. 'When it does not, try to keep the other players from making

use of it.

In some games you will find yourself in situations in which you can-

not expect to win as many points as you'd like. This will happen to

every player on occasion. In these cases, you will still be playing

well if you are able to win as many points as possible under these

conditions. Correct play in these games will help a lot in compil-

ing a high point total.
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The "cooperation" 83 were given instructions which differed in two

places. The first paragraph was altered to read:

we have asked.you to come here to participate in a game called "Co-

alitions." Our purpose is to examine the way in which the game is

played. YOur purpose is to see how well your group can play the

game. we hope that the three of you will play skillfully and fairly

together, always making the plays which are of most benefit to the

most players. This is a game which requires considerable c00pera-

tion and fair play among players.

In the second change, the material labeled "Some Hints on Playing

Coalitions" was altered to read as follows for "cooperative" 83:

Keep in mind that the basic method in playing "Coalitions" consists

of successful cooperation with the other players. Keep yourself

oriented to this problem, and don't get involved in agreements which

do not give the greatest possible benefit to both players. Use co-

alitions to achieve the best cooperation with other players.

In each game, each player has a different power value. This affects

his chances of winning, and so you will want to remember that the

players are not equally matched. Often you will hold a position

which the other players could not possibly have prevented you from

achieving. 'When you hold such an advantage, remember that the other

person is weaker and deserves fair treatment. 'When the game puts

you at a disadvantage, play the best you can and.keep your eyes

open for skillful moves.

In some games you will find.yourself in situations in which.you can-

not expect to be very successful. This Will happen to every player

on occasion, and it is perfectly understandable because of the play-

ing conditions. In these cases you will still be playing well if

you are able to cooperate skillfully with other players. Correct

play in these games will help a lot in subsequent games.

E interrupted his reading of the instructions to point out the

tokens and cards, and to illustrate how cards were to be played and

pieces moved. ‘When the instructions were read in full, E asked if the

procedures were understood. In some triads, questions were asked; almost

all were answered by citing relevant portions of the instructions.

E then assigned tokens for the first game and called for cards to be

played for the first move. The 30 games were played without pause in a
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period of time ranging between 80 and 100 minutes. E recorded all

choices, decisions, die throws, moves, and results in such a way that

each game might later be fully reconstructed. As play progressed, 38

were not permitted to refer to scores made in previous games. This was

done to keep them oriented toward scoring as much as possible in each

game rather than playing conservatively when in the lead. Scores were

revealed at the end of the experiment and Ss given their winnings.

After receiving prizes, 83 responded to the 60 Mf scales of the MMPI

and.answered some questions posed by E. The MMPI scales were presented

on typed.sheets in the same order in which.they appear in the MMPI test

booklet, but apart from the other PIMPI test items.

These questions were posed to each S privately by E:

1. Did you use any particular strategy or method of play? If so,

was it the same through the 30 games? Or did it change? How?

2. Did you make your plays on a strict competitive or strict coop-

erative basis? Neither? Some of each?

3. Did your opponents play in different ways? ‘Were they different

kinds of players?

a. If so, were your responses toward them made according to

these differences?

b. Did you prefer to form coalitions with one opponent more

than with the other?

c. Did.you want one of them to come out ahead of the other?

h. Did you think you had a good idea about the cumulative score?

If so, did this affect the way you played? How?

5. ‘Were you interested as you played? For what reasons?

Following the question sessions, E concluded the meeting by thanking

$3 for participating, and by giving a brief explanation of the purposes

of the experiment.



CHAPTER III

This chapter reports data and analyses; it includes sections on the

masculinity-femininity data, the data and.analyses pertaining to each hy-

pothesis, the data collected from the examination of Type 1 games, and

the answers given to E's questions posed to Ss playing the Type 5 games.

Masculinityffemininity. The 60-itemfiMf scale from the MMPI was ad-
  

ministered to 108 Se in the 36 triads playing the Type 5 game. Scores

ranged from 13 to 3h, with a mean of 25.76 and standard deviation of

h.325. A high score indicated high feminine interests, which implied a

greater tendency to behave cooperatively rather than competitively. The

established norm reported by Hathaway & MCKinley (ll) for the MT scale

is 30.5.

For players A, B and C (36 $3 each), the means should not have dif-

fered except by chance. Table l (a) presents the means along with an

analysis-ofdvariance test showing that they did not differ significantly.

When the scores were summed within triads, the results ranged from 6h to

92, with a mean of 77.28 and standard deviation of 6.601. For triads re-

ceiving competitive and cooperative instructions the respective means

should have only chance variation. Table l (b) reports the means, and

presents the test showing no evidence of variation.

hypotheses l-a and 1:2. The hypotheses stated that:

l-a. For competitively-oriented players, in the first group of

games the mean strength of the Opening coalition will be greater than 6.

In later groups of games it will be smaller than 6. Over the series of

he
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TABLE l.--Ihsculinity—femininity across experimental cells

(a) Test of differences in mean masculinity-femininity scores for

Players A, B, and C

 

 

 

than for Mean for Mean for Mean for

Player A Player B Player C All Players

2h.67 26.89 25.72 25.76

Source 5.3. df 14.8. F F.95

Between ’ 88 . 9629 2 1411 . 14811; 2 . 141.; 3. 09

Within 1912 . 7779 105 18 . 2169

Total 2001.7h08 107

(b) Test of differences in mean masculinity-femininity scores across

triads given competitive and cooperative instructions

  

 

 

 

Mean for Mean for Mean for

Conpetitive Triads Coolaerative Triads All Triads

77.22 77.33 77.28

smrce 5.30 df MOS. F F.95

Between . 1088 1 . 1088 . 002 14.13

Within 1525.1112 31; hh.8562

Total 1525.2200 35

five groups of games there will be a trend toward decreasing strength.

1-b. For cooperatively-oriented players there will be no such

trend; in all groups of games the mean strength of the Opening coalition

will be smaller than 6.
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The data came from 36 triads arranged into a 3-factor analysis-ofb

variance design (games, instructions, MMPI) which permitted numerous

statistical tests. Since all tests did.not pertain directly to the hyb

potheses, the entire set of data and tests is not presented here. .Ap-

pendix 1, however, reports all data and all significant differences. The

Appendix is included for completeness, but adds no findings of great con-

sequence to the results reported in this chapter.

Two groups of nine triads apiece were examined, those which were

competitive according to both ways of defining the term, and those which

were cooperative in both ways. Table 2 reports means for these two

groups for each of the five groups of games and for the entire experi-

ment. 'Figure 3 presents a graph showing the change in means across

groups of games.

The hypotheses suggest that the analysis should reveal an interac-

tion between games and orientation, since a downward trend.is expected

for one orientation (competitive) and not for the other. The Type I

analysis shown in Table 2 confirms this interaction, and makes irrelevant

the tests of main effects of games and orientation. The hypotheses sug-

gest that interaction stems from differences in simple effects of games

for the two types of orientation. Accordingly, Table 3 reports an anal-

ysis of simple effects of games for competitive triads only. A "treat-

ments by subjects" design is used, with the treatment sum of squares and

interaction (error) sum of squares partitioned for regression analysis.

The test shows that neither non-linear nor linear regression was present

to a significant degree; the regression co-efficient was -.0031.

Table h reports a similar analysis of simple effects of games fer
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TABLE 2.--Analysis of mean strengths of Opening coalitions

for competitive and cooperative triads across

 

groups of games

 

 

 

 

Games Games Games Games Games All

.12. .122. 1218. 12.22.11. 15.21 Games

Competitive 6.3703 6.2963 6.2778 6.0370 6.h07h 6.2778

Triads

cooperative 6.5556 6.2h08 5.9259 S.81h8 5.8519 6.0778

Triads

mm... 2122? 2225; {£615 5.7223 2339'; 6.1778

Source 3.3. df as. F r395 17.995 p.999

Between.Ss 9.0787 17

Orientation (0) .9000 1 .9000 1.76 h.h9

error Ob) 8.1787 16 .5112

'Within Ss 12.8021 72

Games (G) 2.8991 h

Regression 1.8398 1 1.8398 52.72 16.12

Departure 1.0593 3 .3531 h.13 2.80 h.85

G 1.0 5.2360 h

Regression 3.9610 1 3.961s 113.61 16.12

Departure 1.2711 3 .8237 11.95 8.85 6.30

Error h.6670 6h

Regression .5582 16 .03h9

Departure b.1088 h8 .0856

21.8808 89Total
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FIGURE 3.-+Mean strength of opening coalition for competitive

and cooperative triads across groups of games

Games Games Games Games Games

Mean strength 1-6 7-12 13-18 19-2h 25-30
  

6.6

6.5

6.1;

6.3

6.2

6.1

   

Competitive Triads

 

6.0

5.9

5.8 Cooperative Triads

5.7

cOOperative triads. The test shows significant linear regression; the

co-efficient of -.0306 shows that the regression was downward from the

first group of games to the last.

The tests for simple effects of games do not support the hypotheses,

though they disclose findings which are of hypothetical importance. The

hypotheses suggested that competitive triads would show a decreasing

trend, and cooperative ones would not. Instead, the reverse was true:

a significant downward trend appeared for cooperative triads but not for

competitive. Thus a difference, though not the hypothesized one, was

evident between cooperation and competition.

Additional description of this difference is available through the
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TABLE 3.--Ana1ysis of mean strength of opening coalitions

for competitive triads across groups of games

 

 

Source S.S. df M.S. F F.95

Between Ss b.3556 8

Games . 7533 1:

Regression .0311; 1 .0311. .31. 5.32

Departure .722h 3 .2h08 1.65 3.01

Interactim 11.2239 32

(error)

Regression . 7302 8 .0916

Departure 3.11937 at .1166

Total 9.3333 U4

TABLE h.--Analysis of mean strength of opening coalitions

for cooperative triads across groups of games

 

 

Source 3.8. (if M.S. F F-95 F.99 F.995

Between Ss 3.8231 8

Games 3.821.? 1;

Regression 3.0338 1 3.0338 13.71. 11.26 1h.69

Departure .7909 3 .2636 2.83 3.01

Interactim 3.9997 32

(error)

Regression 1.7661 8 .2208

Departure 2.3336 Zh .0931

Total 11.61175 N:
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tests of the other expectations included in the hypothesis. Hypothesis

l-a says that the expected downward trend of mean strength will occur be-

cause mean strength is greater than 6 for the first group of games, and

smaller than 6 later. Hypothesis 1-b says that no downward trend for co-

operative groups will occur because mean strength will always be less

than 6. In Table 5 are reported the t tests used to test for significant

differences between each obtained mean and the null value of 6. These

results show that competitive triads preferred stronger-than-average co-

alitions at first, as expected, but that they continued this preference

through all sets of games (with one exception: games 19-214). They also

showed this preference in the overall mean for the 30 games.

Cooperative triads 3139 preferred strong opening coalitions in the

first set of games, the opposite of the expected result, but changed in

subsequent games to prefer mean strengths which trended dowrmard and were

never again significantly different from 6. Their overall mean for the

30 games did not differ significantly from 6.

Indirectly, the hypotheses referred to the simple effects of orien-

tation for different groups of games. The expectation was that competi-

tive triads would show a higher mean strength than cooperative in the

first group of games, since both groups were expected to be significantly

different from6, but in opposite directions. In later groups of games,

mean strength for both groups was expected to be lower than 6. For those

games, the hypotheses do not necessarily imply that no differences will

occur between competitive and cooperative; the only expectation is that

mean strength will be less than 6 for both.
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TABLE 5 .--Comparison of mean strengths of opening coalitions with

the null value of 6 under varied experimental conditions

Mean Error 3.975 K99 K995 1999

Games Strength Term 1'. (32 (if) (32 df) (32 df) (32 (1f)

COMPETITIVE TRIADS

1-6 6.3703 .12110 3.06 2.011 2.116 2.75 3.65

7-12 6.2963 2.85

13-18 6.2778 2.29

19-2h 6.0370‘ .31

25-30 6.110711 3 .36

ALL 6.2778 2.29

COOPERATIVE TRIADS

7.12 6.2h08 2.0h

13-18 5.9259 - .63

19-2h 5.81h8 -1.57

25-30 5.8519 -1.26

ALL 6.0778 .66

Table 6 reports the tests of simple effects of orientation; these

consist, for the non-repeated factor in Type I designs, of individual 3

tests. There are t tests of differences in competitive and cooperative

means for each group of games and for all 30 games. Significant differ-

ences were found only for the middle (13-18) and final (25-30) groups of

games. This tends to confirm the reverse of what was expected; orienta-

tion did.not make a difference at first, but did so later.
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TABLE 6.--Analysis of differences between competitive and cooperative

triads in mean strength of opening coalitions

   

Mean

Strength

(Competitive t t t

minus Error .975 .99 .9995

Games Cooperative) Term t (16 df) (16 df ) (16 df )

1-6 -.1853 .12760 -l.h5 2 .12 2 .58 14.02

7'12 .0555 0M

13-18 .3519 2 . 76

13-21;. .2222 1. 7h

25.30 .5555 8.37

ALL .2000 1.57

In smmnary, the two groups of triads £133 differ in their preferences

for coalition partners, as the hypotheses implied, although not in the

expected way. Instead of the two groups beginning differently and fin-

ishing similarly, they began similar and finished differently. The com-

petitive triads began as expected, but failed to change. The cooperative

triads began in variance to expectations, but changed so as to tend

toward the expected behavior.

To reduce complexity in the analyses of Hypotheses l-a and 1-b, E

separated triads into only two groups by MMPI score, yet actually this

variable produced a variety of scores (summed for triads) ranging from 6).;

to 92. Accordingly, some additional evidence is available concerning re-

lationship of MMPI score to the hypotheses. Correlations were obtained

to compare each triad's MMPI score with the mean strength of its opening

coalitions. The correlations were -.7h2 for the 18 triads given
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competitive instructions, and ~th for the 18 cooperative instructions

triads. The first correlation was significant beyond the .0005 level and

the other beyond .05. The negative correlation means that the greater

the tendency to cooperativeness, the greater the tendency to form coali-

tions with the weaker opponent. This is in keeping with the evidence

presented above.

ijothesis 2. The hypothesis stated that:
 

After the opening coalition is formed, the most likely subsequent

event is the formation of a coalition between the weaker member of the

opening coalition and the player not included in the opening coalition.

Table 7 reports the mean frequency of occurrence of the hypothesized

event, and the three other events. The table also states the expected

mean frequencies, the differences between expected and obtained means,

and the values of 3 obtained in the tests of these differences.

To confirm the hypothesis, the analysis would first have to show

that the hypothesized event occurred with greater than chance frequency.

This was not shown; the obtained figure was less than the expected fig-

ure, to a degree almost reaching significance. The required level of

significance was .05, and the test was two-tailed.

Reasons for this result may be explored by looking at the results

for the other events. We see that mean occurrence of the not-expected

coalition was significantly lower than chance; thus a preference for this

event was not responsible for disconfirmation of the hypothesis. The

same is true for the event of playing without a coalition. The fourth

possibility, that of playing out the game without breaking or replacing

the opening coalition, shows a different result. This possibility
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TABLE 7.--Analysis for Hypothesis 2

 
 

 

Difference

(Obtained

Obtained Expected ‘ minus

Event Mean Mean Expected) t

MOWSMCI 60278 70500 -10222 ‘1095

Coalition

Other 3.667 7.500 -3.833 -7.02

Coalition

N0 Coalition 3 0222 7.5m “140278 -90 76

No Event 16.833 7.500 9.333 7.35

Rypothesized 6.278 )1.389 1.889 3 .01

Coalition

Other 3 0667 11.389 "‘ e 722 '1015

, Coalition

N0 Coalition 3 .222 11.389 -l.167 -l.87

K975 K995 K9995

9.5.2:.) 9.5.1:.) $15.22
2 .03 2 . 72 3 .60

occurred with far greater than chance frequency. It was the preference

for this which led to disconfirmation of the hypothesis.

Although the lvpothesis stands rejected, we might pursue further

knowledge of theoretical importance, on an a_d 1193 basis, by examining the

relative frequency of events in cases where age subsequent event oc-

curred after the formation of the opening coalition. Since no event oc-

curred in an average of 16.833 games out of 30, one or another of the re-

maining possibilities thus occurred in 13.167 games, on the average. By

chance, then, each of these events would have occurred one-third of the
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time, and thus be expected to occur by chance in 11.389 games apiece.

Consequently, the obtained means were tested once more, against the ex-

pected value of 11.389, and the results of these tests are included in the

lower portion of Table 7. This time the hypothesized coalition occurred

more often than expected. The mean occurrence of the other two events

did not differ from chance.

In summary, the hypothesized coalition was not preferred to a sig-

nificant degree among all options available to players. But when the

opening coalition was broken and followed by some subsequent event, the

hypothesized coalition occurred with greater than chance frequency and

the other events did not.

Hypothesis _3_. The hypothesis stated that:
 

After a second coalition is formed, the most likely subsequent event

is the formation of the only coalition not yet formed.

In order to obtain data relevant to this hypothesis, it was nec-

essary for players to play a large number of games in which they formed

an opening coalition, broke it, and formed a second coalition. We ex-

pected this to occur in a large majority of games; however, as the data

for Hypothesis 2 show, a second coalition failed to appear in 20.055

games out of 30 for the average triad.

When third coalitions occurred in a game, we expected that this hap-

pened as the extension of a process which earlier produced a second coal-

ition. Because of this, we feel that the games which did not provide

data for testing Hypothesis 3 thereby tended to negate Hypothesis 3.

Since there were many of these games, we consider Hypothesis 3 to stand

rejected.
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‘we have, however, done an analysis of the available data and includ-

ed it in the study as Appendix 2. In brief, the results were similar to

those for Hypothesis 2: it was most often the case that the second coal-

ition failed to be broken. But among cases where some subsequent event

followed, the hypothesized event had greater than chance frequency and

the other events did.not.

Hypothesis 5. The hypothesis stated that:
 

‘Winnings will be highest for the h under a competitive rather than

cooperative orientation, not different for the 3 under these orientations,

and higher for the 2 under the cooperative rather than competitive.

IData‘were mean responses for each S for each of the three power val-

ues. *Each S responded ten times for each value. ‘With nine triads (27

Ss) performing under each of the four combinations of instructions and

MMPI, the data consisted of a total of 32h Observations. It was nec-‘

essary to separate the observations of players A, B and C, however, and

perform three separate analyses which involved 108 observations each.

Table 8 reports mean responses for each combination of power, in-

structions, and MMPI for all players, and also for players A, B and C

separately. The reported means for A, B and C are assumed.not to vary

from the means for "All" except by chance.

Table 9 reports the three analyses for players A, B and C. Accords

ing to the hypothesis, significant interaction should be found between

power and instructions and between power and.MMPI. This cannot be con-

firmed, and the hypothesis is rejected.

Table 9 does not show tests for interaction between instructions and

MMPI or for main effects of these factors. This is because such effects
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TABLE 8.--Data pertaining to the tests of Hypothesis ’4

 

 

 

 

 

 

 

 

 

 

 

 

 

P 0 ‘W’ E R

msmucnms mm PLAIERS h 3 2 TOTAL

ALL h2.9h 35.30 21.78 33.33

Competitive A 112 .91; 35 .02 19.83 32 .60

B 113 .117 33 .78 22 .58 33 .514

c h2.31 36.19 23.00 33.87

ALL 36.9h 35.3h 27.72 33.33

Competitive Cooperative A 38.82 37.27 28.78 314.96

B 33.21 33.53 2h.90 30.55

c 38.80 35.23 29.147 3h.50

ALL 39.9h 35.32 2h.75 33.33

B 38.3h 33.65 23.7h 32.0h

c h0.55 35.77 26.23 3h.19

ALL 35.h8 35.66 28.86 33.33

Competitive A 38.58 39.06 30.03 35.89

B 30.86 32.67 26.97 30.20

c 36.h2 35.50 29.81 33.91

ALL h1.26 33.52 25.22 33.33

Cooperative Cooperative A . 111.146 31 .17 26.119 33 .014

B h2.02 33.27 27.66 3h.31

c h0.03 35.83 21.20 32.36

ALL 38.37 3h.59 27.0h 33.33

SUb-Tom A 180002 35.11 28.26 3’4 .116

B 36.145 32 .97 27.32 32 .26

c 38.23 35.67 25.50 33.13

ALL 39.15 3h.96 25.89 33.33

TOTAL .A A0.h5 35.63 26.28 3h.12

B 37.h2 33.51 25.53 32.15

c 39.39 35.72 25.87 33.66

MMPI PLAYERS h 3 2 TOTAL

' ALL 39.11 35.86 25.03 33.33

B 27.22 35.56 23.78 31.87

C 39.36 35.90 26.h0 33.89

ALL 39.19 3h.06 26.75 33.33

cOOperative A 140.114 314.22 27.61; 311.00

B 37.62 33.h0 26.28 32.h3

c 39.h2 35.53 25.33 33.66

ALI. 39.15 314.96 25.89 33 .33

TOTAL A 140.145 35.63 26.28 31.42

B 37.142 33 .51 25.53 32 .15

c 39.39 35.72 25.87 33.66
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TABLE 9.--Ana1yses for mpothesis 14

 

 

 

 

(a) For Player A

Source S.S. df 11.3. F F35

Between 83 2255-6739 35

HMPI (M) 1.6256 1

I x H 182.9101 1

error (b) 2058.3593 32

Within 53 11261.8967 72

Power (P) 3735.8360 2

P x I 11.11.2625 2 72.1313 .68 3.15

P x H 139.1728 2 69.5861; .66 3.15

P x I x M 508.5186 2 2514.2593 2.142 3.15

error (it) 67314.1068 614 105.22014

Total 13517.5706 107

(b) For Player B

Source 8.8. (1! 11.3. F 17.25

Between Se 2387.61499 35

Instructions (I) 1.2675 1

HMPI (H) 8.5008 1

I 1.14 3140.2675 1

error (1)) 2037.61.14]. 32

Within 88 9277.11.00 72

Power (P) 261414.50214 2

P I I 151406517 2 7703259 081-1- 3015

P I N 1305506 2 6.7753 007 3015

(error (w) 5891.2115 614 92.0502

Total 311.665.0899 107
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TABLE 9.-A.nalyses for Hypothesis 1: (continued)

 

 

(c) Fbr Player 0

§ource S.S. df M.S. F F35

Between.Ss 2602.2775 35

Instructions (I) 29.9779 1

WI (M1 5.71408 1

I x M 32.1223 1

error (b) 25311-14355 32

'Within 38 13317.5550 72

Power (P) 351951251: 2

P x I 23.6875 2 11.81438 .08 3.15

P x M 5.8088 2 2.901514 .02 3.15

P x I x M 597.5931 2 298.7966 2.09 3.15

error (w) 9170.7h02 6h lh3.2928

Total 15919.8325 107

could not occur except by chance. As shown in Table 8, the mean winnings

for ”All" under any combination of instructions and MMPI was 33.33 since

total winnings per game per triad was always 100 points. The figures

for players A, B and C vary from 33.33 only by chance.

Table 9 shows no tests for main effects of power for reasons dis-

cussed in Chapter II (see pp. 35-391.

Hypothesis 5. The hypothesis stated that:
 

Winnings will be highest for players coalescing with the weakest op-

ponent in the opening coalition, next highest for players coalescing with

the strongest opponent, and lowest for players left out of the opening

coalition.

Data were the mean winnings of Se under various conditions of power

and relationship to opening coalition. The data.were recorded in several

ways. First, we have recorded the means under each combination of
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conditions for all observations of all players. This was the basic data;

however, it could not be used in the analyses because of interdependence

of responses of players A, B and 0. Therefore we have also recorded the

means for each combination of conditions for players A, B and C sep-

arately. Each of these, in turn, required the recording of two different

sets of means. For player.A, for example, it was necessary to record

mean responses of those players A who were included in the analysis which

was done without using the variable of power. Next, we recorded mean re-

sponses of those players A who could be included in the analysis which

used the power factor.

All of the means for players A are reported in Table 10. At the top

of each cell is recorded the mean for the given combination of factors

for all observations by all Ss in the experiment (see "All" under "Play-

ers"). The number in parentheses next to each mean is the number of ob-

servations on which the mean is based. Next is recorded the means for

all players A who were included in the analysis which did not use the

power factor (these means are labeled WA-R" under "Players"). The num-

bers in parentheses indicate the number of 83 out of 36 contributing to

these means. The next set of means is that for the players A who were

included in the analysis which used the power factor ("A-RP" under "Play-

ers"). Again the number of observations on which the mean is based is

stated in.parentheses. Empty spaces in the table occur in places where

the given set of players A could not have contributed a mean.

Tables 11 and 12 report similar data for players B and C.

In these three tables, means recorded for various groups of 85 under

a given combination of factors are assumed to differ only through chance
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TABLE lO.--Data pertaining to Hypothesis 5

 

 

 

(Player A)

Relationship P 0 'w E R

to Opening

Coalition Players h 3 2 All Powers

Coalesced All 58.13(2851 h9.7h(379) h0.28(379) 88.59(10h3)

w/weakest A-R h8.20(36)

opponent A-RP 58.38(23) S6.h0(23) 35.28(23) 50.02(69)

Coalesced All 52.7mm) 39.000116) 32.h9(285) h2.56(1117) P1...

w/strongest A-R h3.0h(36)

Opponent A-RP 53.78(23) h1.09(23) 30.80(23) h1.89(69)

 

Left out of All 9.97079) 9.h0(285) 8.260.16) 9.16(1080)

 Ifl‘'1~
1
1
4
a
n

I
-
m

 

opening A-R ..... i

coalition A—RP --------------- -----

All All 39.15(1080) 3h.96(1080) 25.89(1080) 333302140)

Relationships A-R .....

A-RP --------------- -----

 

First W0 All 5h-93(7011 1414.12(795) 36-911(66111 15.169160)

relationships A-R h5.62(72)

(excluding A-RP 56-08(h6) 88.7S(86) 33-0h(h6) h5.96(138)

"Left Out")
 

variation.

In Tables 10, 11, and 12 there are a number of cells containing

dashes in the sections which should present data for "left out of opening

coalition" and "all relationships." Also, at the bottoms of these tables

we have included a summary of data across two types of relationship to

opening coalition, not including the "left out" relationship. These

things have been done for the following reason. If main effects of re-

lationship to opening coalition were found to be significant in the ex-

pected direction, we would be able to conclude only that a difference was
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TABLE 11.--Data pertaining to Hypothesis 5

 

 

 

(Player B)

Relationship P 0 W E R

to Opening

Coalition Players 14 3 2 All Powers

Coalesced All 58.13(285) h9.7h(379) 140.28(379) 1485900113)

w/weakest B-R 1:5 .08 (351

opponent B-RP 57.39(21) 148.143(21) 141.31(211 149.0M631

Coalesced A11 52.714086) 39.000416) 32.h9(285) 82.560117)

w/strongest B—R 142.014(35 )

opponent B-RP 53.06(21) 38.59(21) 28.78(21) 140.15(63

 

left out of m 9.97079) 9.140(285) 8.2604161 9.16(1080)

 

comum B-RP ---------- 4.-..-- nnnnn

An All 39.15(1oso) 3h.96(1080) 25.89(1080) 333302140)

m .......... -“-- m--

 

First two A11 514336701) 1414.120”) 36-91466“ 145.145(21601

relationships B-R 145.06(70) _

(excluding m 55.23 (112) 143051042) 350050-12) hit-60026)

"Left mt")

 

evident somewhere among the three relationships involved. He would not

be certain that a difference existed between coalescing with weaker op-

ponent and coalescing with stronger Opponent. But of all possible dif-

ferences, it is this one which is of greatest importance. Fortunately, a

look at the means for "All" shows that winnings were far smaller for the

"left out" condition than for the others. 80 in the data and analyses

we have simply assumed a difference between the "left out" condition and

the other conditions, and have not included the "left out“ data. Thus
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TABLE 12.--Data pertaining to Hypothesis 5

 

 

 

(Player G)

Relationship P o w s a

to Opening

Coalition Players 14 3 2 All Powers

Coalesced 111 58.13(285) 10.711079) 10.28079) t8.59(lotc)

w/weakest c-a 148.3305)

opponent C-RP 59.01(26) h7.17(26) 36.10(26) 147.1008)

Coalesced All 52.71.0416) 39.000416) 32.149085) 142560.117) F1

w/strongest C-R 142.2805)

opponent C-RP 50.03(26) 39.90(26) 33.17(26) 141.03(78)

 

left out of All 9.97079) 9.140(285) 8.260416) 9.16(1oeo)

 
 

opening C-R ““" ‘4 .1

coal-ition C-RP ----- “can- ----- ----- "

A11 A11 39.15(1080) 3h.96(1080) 25.89(1080) 33.3302140)

Relationships C-R .....

c-RP ---------------
a---

 

First W0 All $11.93 (701) 1411-1201951 36.914(66h) 145 .145(2160)

relationships C-R 145 .31(70)

53:11:33 043? 514.52 (52) 143 .53 (52) 314.0462) 1414.23 (156)

 

the use of a summary section titled "First two relationships." As a re-

sult, the significant findings which are reported below may be unequiv-

ocally traced to the difference between coalescing with strong or weak

opponents.

In Table 13 are reported the analyses done for players A. The first

analysis tests differences between the A-R means in Table 10. It involves

a ”treatments by subjects" design. The hypothesis is confirmed.

The second test in Table 13 tests differences among the A-RP means
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TABIE l3.--Ana1yses for Hypothesis 5

 

 

 

 

(Player A)

(0) Analysis of Lon means

am 3.3. d: 11.3. F p.99:

Relationship 1479.0028 1 1479.0028 13.13 9.18

to opening

coalition

Subjects 1768.959? 35

Interaction 1277.0102 35 36.14860

(error)

Total 35214.9722 71

(8) Analysis of A-RP means

Source 8.8. (11' 14.3. F 1'.”

Relationship 2279.11.87 1

to opening

coalition (R)

Power (P) 12750.2228 2

Subjects (8) 2677.5200 22

R x P 889.3116 2 141114.6558 2.145 3.21

R x 8 3278.3168 22

P x 8 31:78.2137 141:

a x P x s 7985.26714 114 181.8833

(error)

Total 33338.3010 137

of mu 10. This is a "treatments by treatments by subjects“ design in

which the second-order interaction mean square is treated as the error

mean square, and first-order interactions involving ”subjects" are not of

theoretical significance. The test shows existence of no interaction be-

tween power and relationship to opening coalition. The test for main ef-

fects of relationship to opening coalition is not recorded, because this

test was already carried out by the test of the A-R means which made use
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TABLE l14.--Analyses for Hypothesis 5

 

 

 

 

(Player 3)

(a) Analysis of B-R means

Samoa 8.8. df 14.8. P 3.999

to opening

coalition

Subjects 28142.0591 314

Interaction 1362 .65614 314 140.0781

(error)

Total 148141.69147 69

(b) Analysis of B-RP means

Source 8.8. df 11.8. F P35

Relationship 21493 .9581 l

to Opening

coalitim (R)

Power (P) 86214.11426 2

Subjects (3) 6703 .3329 20

R x P 367.3826 2 183.6913 1.75 3.23

P x 8 5151.782? 140

R x P x 8 14192.26514 1.40 1014.8066

(error)

30699.22114 125Total

of a larger number of Se.

theoretical importance.

A test of main effects of power is not of

For players A, then, Hypothesis 5 is confirmed in both tests.

Tables 114 and 15 report similar analyses for players B and C. Inthc

analyses of B-R and C-R means, the hypothesis was confirmed. In the-an-

alyses of B-RP and C-RP means, no significant interaction was found.

In summry, mpothesis 5 was confirmed separately for players A,
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TABLE 15.--Analyses for Hypothesis 5

 

 

 

 

(Player G)

(a) Analysis of C-R means

Source 8.8. df 11.8. F P.995

Relationship 639.1529 1 639.1529 10.11 9.18

to opening

coalition

Subjects 2103.0091 314

Interaction 21149.7075 38 63.2267

(error)

Total 14891.8695 69

(b) Analysis of C-RP loam

Source 8.8. df 11.8. P 17.95

Relationship 1593 .147185 1

to opening

coalition (R)

Power (P) 10316.8151 2

Subjects (8) 51420.9390 25

a x P 253.0901 2 126.5160 .63 3.18

R x 8 5068.589? 25

P x S 9895.14182 50

R x P x s 10127.82146 50 202.5565

(error)

Total 142676.1512 155

B and C, and therefore was confirmed for the entire experiment. The ten-

dency for mean winnings to be greater for players coalescing with the

weaker opponent seemed to be affected by the different power values, be-

ing greater for “All" when the power of 3 was used.

interaction between power and the hypothesized effect was found.

Mthesis Q. The hypothesis stated that:

But no significant

than coalition formation is held constant, winning will be highest
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for players with the strongest power.

Data for one analysis were the scores made by the 3 and 2 under the

3-2 opening coalition: data for the other were scores made by the 14 and 3

under the 14-3 opening coalition.

The mpothesis states, in effect, that when the 3-2 or 14-3 opening

coalition is used, the winnings of the members of the coalition will

vary, with the stronger of the two maldng a higher mean score. The hy-

pothesis does not concern, the member who is left out of the coalition,

and it has no relevance at all when the 14-2 opening coalition is used.

For the 14-3 coalition, Table 16 reports the mean winnings for the 14

and 3 for each of players A, B and C. Thirty-four 8s were available for

the player A analysis, with 33 for B and 32 for C. A "treatments by sub-

jects” design was used. In all tests, the lupothesis was confirmed.

Per the 3-2 coalition, Table 17 reports mean winnings for the 3 and

2, again separately for players A (29 8s), B (30 8s), and C (31 8s). The

motheeie is strongly confirmed by the three tests reported. ’

In summary, Hypothesis 6 is confirmed under all relevant conditions.

32E 3; 35-25. Four triads, two each given competitive and cooper-

ative instructions, were exposed to Type 1 games. With the players hav-

ing equal power values, data were relevant only to Hypothesis 3 and to an

altered fem of Hypothesis 2. Because of this restriction, only a small

sample of triads. was used; the purpose was to determine whether coali-

tions among players of equal power would appear stable or unstable. No

rigorous analysis was intended; the conclusions are not stated with

statistical formality.

Hypothesis 2, altered to fit Type 1 games, states that after the

 



70

TABLE l6.--Analysis of mean points scored

by 14 and 3 in 14-3 coalition

 

 

 

 

 

 

 

h 3 Total

Player A 52.85 39.93 1&6 39

Player B 52.05 39.08 1&5 55

Player 0 50076 380,43 M 60

(a) For Players A

Source 8.5. d! 14.3. F {999

Subjects 3118 . 8252 33

PM? 283905579 1 283905579 50038 13 029

Interaction 1860.198? 33 56.3636

(error)

Total 7318.5820 67

(b) ' For Players B

Source 7 S .8 . 61' 14.8 . F F.999

Subjects 7111:.0286 32

Interaction 3157.51.25 32 98.6732

(error)

Total 13077.h753 65

(c) For Players 0

Source 8.8. d! 14.5. F 17.999

Subjects 5h6h.11969 31

Power 21431.5997 1 21131-5997 19 .111 13 .29

Interaction 3882 .5882 31 125.214148

(error)

. Total 11778.68118 63



TABLE 17.-Analysis of mean points scored

by 3 and 2 in 3-2 coalition

 

 

 
 

 

 

 

 

14 3 Total

Player A 51.37 37.33 1.6.15

Plover B b.8051 181072 “all

Player G 1880,42 37010 1.12076

(a) For Players A 1

Source 3.3. G! 14.8. F F 999

Subjects 2670.8386 28 '. l

Interaction 5168.207; 28 1814.50714 i ‘

. (error)

Total 123148.888? 57

(b) For Players B

Source S.S. df 14.8. F F395

Subjects 3606.139h 29

Power 690.14076 1 690.1:076 11.19 9.23

Interaction 1788.8735 29 61.6853

4 (error)

(c) For Players C

Source 8.3. df 14.3. F 17.99

Subjects 5752.9171 30

Puller 1983.60143 1 31.983.601.43 7.82 7.56

Interaction 7606.596? 30 253.5866

. (error)

15314114181 61Total
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formation of the first coalition the most likely subsequent event will

be formation of one of the other possible coalitions. Alternate possi-

bilities are that the first coalition might dissolve and be replaced by

no new coalition, and that the first coalition might remain in force

throughout the game.

Table 18 shows the way in which the 120 games were divided among

these possibilities. The opening coalition was unstable in 61 games,

stable in S9. The hypothesized event was not the most frequent event

overall. Three of the groups did choose it most often, but the fourth

group, given cooperative instructions, retained its opening coalitions

in all 30 game.

Table 18 also gives similar data about events following the creation

of a second coalition. This relates to Hypothesis 3, which states that

formation of a third coalition is most likely to occur. Only 1:8 games

from three triads are involved in this data. Among these games, the

opening coalition was superceded by a second coalition which remained

stable in 22 games, unstable in 26. The hypothesised event was not most

frequent overall, but was most frequent in those games when egg sub-

sequent event occurred.

Answers tg E2 flations. The first question was:

1. Did you use any particular strategy or method of play? If so,

was it the same through the 30 games? Or did it change? How?

The answers to this question may be placed under several categories.

First, many answers merely confirmed the data reported under Hypotheses

l-a and 1-b. Ss, for example, stated that ”I went with the strongest all

the time” or "I tried for the 14 at first, but later I stmd away from

him." Nearly all Se made such statements; seven Se reported that they
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TABLE 18.-Data from Type 1 games

(a) Relevant to Hypothesis 2

 

New

Coalition No Coalition No Event Total

he 13 59 120

(b) Relevant to Hypothesis 3

 
 

Hypothesized First No No

_ Coalition Coalition Coalition Event Total

18 2 6 22 148

had no such strategy and were moving either randomly or wholly according

to determinants other than power. There was a virtually perfect corres-

pondence between 88' statements and the records kept by E of their play,

indicating their awareness of the ways they were responding to power

differences.

Second, in addition to the ways implied by Hypotheses l-a and 1-b,

51 Se stated that they learned to choose both Opponents rather than one.

This was done for the following reason. If the most-favored opponent

failed to reciprocate, then the player still had a chance to coalesce

with the other rather than be left out. Thus playing the "both" card was

optimum strateg. It was foiled, however, when all three 3s chose "both"

at the same time; the rules provided that each must then make a choice

of one and only one opponent.

Third, about 140 Be made comnents indicating strategy based on the

break-up of coalitions, as expected by Hypotheses 2 and 3. Mam of these

stated a willingness to break in order to improve their position. Some
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chose to renegotiate rather than make a direct break, but were willing

to break if the opponent held firm to the original agreement. Nearly all

of the 140 Be expressed either indifference toward the point split or

else willingness to make a generous division of points upon formation of

the opening coalition, on the assumption that this coalition would be

broken before game's end.

In a fourth category of response were statements of a large number

of Se who expressed strategies of a different sort. They may be referred

to as "non-power" strategies because they involved responding to oppo-

nents on bases other than their power values and positions on the board.

Ss changed to these alternate strategies at various points in the series

of 30 games, after first using the “power" strategies described above.

The alternate strategies replaced the earlier ones completely for some

Ss, but only qualified the use of earlier strategies for most Se. The

‘non-power' strategies were of three kinds. First, Be learned not to

break the opening coalition, becoming aware of a threat of retaliation

upon a player who proved to be an unfaithful partner. Eighty-one Ss,

including at least one in nearly every triad, reported this tendency.

It appeared to be an equally popular strategy under either instructional

set. A typical report was I'I learned not to break because you couldn't

break and then get in coalitions later" or "I learned to stick with as...

cause 0 liloed to break." Most of these 88 reported that the possibility

of gaining by breaking seemed overshadowed by the threat of being left

out of coalitions in subsequent games.

Another kind of non-power strategy involved a willingness to finish

. the game in a coalition with a 50-50 split, even when more powerful than
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the coalition partner. Thus So not only learned not to break the coali-

tion, but also learned not to be dominant within it. Thirty-two Ss re-

ported using this strategy. The third and final non-power method was

that of forming coalitions with each Opponent in turn, if they appeared

to be even in points, or of forming coalitions exclusively with the low-

est scorer if one 's opponents were not equal in points. Seventy-seven Ss

reported this strategy, though many admitted that they were slightly or

considerably uncertain about actual scores, including their own. Some 83

described this strategy as "spreading the others" or "playing each of

them against the other." Several explained that‘if aplayer coalesced on

a 50-50 basis with each opponent in turn, he would easily win. Other 88

noted that they saw players who did this in early games but were subse-

quently "squeezed out" by the others. This kind of strategy seemed to be

equally popular for the two instructional sets.

Question 2 asked:

2. Did you make your plays on a strict competitive or strict coop-

erative basis? Neither? Some of each?

The purpose of this question was to determine whether Ss recognised

and applied the competitive-cooperative distinction. Up to this point

there had been no suggestion by E that there might be two such points of

view. For each instructional group almost equal numbers of Se reported 1

that they played each way. A difference between the two groups, however,

was that 26 83 receiving cooperative instructions reported some of each

kind of approach, while only six 33 who received competitive instructions

reported playing on this basis. In addition, a number of cooperative 88

reported confusion over the intent of their instructions, wondering

whether the actual goal of the game was to cooperate or win points.
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Several Ss who said they played cooperatively implied that their in-

tent was conpetitive and that they cooperated only in order to compete

more effectively.

NO Ss said that they played neither cooperatively nor competitively.

Question 3 asked:

3. Did your opponents play in different ways? Were they different

kinds of players?

a. If so, were your responses toward them made according to

these differences?

b. Did you prefer to form coalitions with one opponent more

than with the other?

e. Did you want one of them to come out ahead of the other?

The purpose of this question was to find out if 53 viewed their op-

ponents in ways not related to power. As it turned out, this kind of

outlook was so prevalent that it was brought out cleu'ly by Question 1.

Host of the responses here urely confirmed information provided earlier.

So were "different kinds of players" because of their attitudes toward

keeping or breaking coalitions, toward making repeated renegotiations,

and so on.

Actually, the kind of answers which E originally had in mind were

those which might reveal tendencies to favor or disfavor opponents be-

cause of personal likes or dislikes held prior to the experiment. The

question, in other words, was a check on the S's assertion that he did

not know his Opponents prior to the game. Although he thought there were

signs of favoritism in three or four triads, E found that So always ex-

plained their behavior in other ways (e.g., "He was getting ahead so we

had to stop him"). There was no admission of pro-game factors which led

to preference for one opponent more than the other.

Question 14 asked:
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h. Did you think you had a good idea about the cumulative score?

If so, did this affect the way you played? How?

Earlier, in answering Question 1, 77 Se implied that their choices

were determined in part by the relative scores of the other players.

This question confinned this information, but also revealed that only

about half of the 77 53 thought they knew the running total score, where-

as the rest were merely working on the basis of scores from a handful

(roughly, two to six) of recent games. Thus the 120 Ss were divided into

three nearly equal categories: (1) couldn't guess the running total or

didn't try to guess it; (2) believed that-one opponent was ahead of the

other in recent games: (3) believed that one opponent was ahead of the

other for all games played. Of players in the third category, about 70

per cent were right in their assumptions; tre rest were wrong. Answers

for players in the second category were nearly always accurate; however,

in about 30 per cent of the cases the opponent who scored most in recent

games was actually behind the other opponent in overall score.

Question 5 asked:

5. Were you interested as you played? For what reasons?

Table 19 reports the number of 33 who gave various reasons. Total

number of responses exceeded 120, since some 83 explained their interest

in more, than one way. Only two 53 were not interested in the game ; they

described it as boring because repetitious. All others found it interest-

ing, though 12 of these reported that it was interesting at first but

boring near the end.
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TABLE l9.--Reasons for interest in playing the game

Number of Se

89

36

27

55

Reason for interest

Problem-solving. This was indicated by numerous phrases,

including "skill," "insight," "matching wits," "think-

ing-«like in bridge," "challenging," "figure out behav-

ior behind it,” "judgment,” "looking for strategy." (he

5, reflecting his cooperative instructions, described

the problem as "seeing how to make the scores as even as

possible.‘I

Liked competition. Wanted to out-play opponents .

The prize money.

learning about opponents. One S said the game "brought

out peculiar individual characteristics."

"General interest." 83 implied that the game was enjoy-

able, but did not specify wtw. This was typified by com-

ments such as "fun," "novelty," "good game,“ "interest-

ing," and "I like games." When pressed further, 1.1 of

these Ss further responded in one of the other ways

mentioned in this table.



CHAPTERIV

This chapter contains sections on conclusions of the study, discus-

sion, and remarks on further theory and research in the study of coal-

ition formation.

CONCLUSIQIS

According to theory, any coalition occurring in the present exper-

iment was “unstable" and its eventual break-up was expected. In the ex-

periment, the opening coalition was broken in 13.167 out of 30 Type 5

games on the average. Further, out of an average 11.5 games out of 30 in

which a second coalition was formed, this coalition was broken in 3.529

games. In addition, data for Type 1 games showed that the opening coal-

ition was broken in 61 of 120 games, and that a second coalition was

broken in 26 of 148 cases.

Moreover, we know that Ss played with the understanding that coali-

tions M be broken after any move, and so we may assume (though we

lack a means to prove it) that coalitions were regarded as essentially

temporary in many of the games in which they actually remained permanent.

No coalition member could be certain that his partner would want to re-

tain the coalition throughout the game.

Regarding formation of the opening coalition, the experiment showed

that Ss who were given competitive instructions, and who also tended in

their personal interests to prefer competitive activities, showed a

79
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tendency to choose opening coalitions of greater than average strength.

That is, they formed opening coalitions with the stronger opponent more

often than with the weaker. They displayed this tendency across the en-

tire set of 30 games, and also, with one exception, in each of the 6-game

sets. They had been expected gradually to change their preferences so as

to favor the weaker opponent after originally favoring the stronger, but

no greaterbthan-chance change was found in the data.

5s who were cooperative in both interests and instructions also be-

gan playing the game by forming opening coalitions more often with the

stronger opponent. This result contradicted expectations, but in later

games the choices of these Ss became more like what was expected. The

preferences gradually changed in the direction of favoring the weaker op-

ponent, and after the first set of six games they never again showed sig-

nificantly high preference for the stronger opponent. However, they

never changed enough to express significant preference for the weaker

opponent, whereas the expectation had been that they would do so in all

games.

After forming the opening coalition, 83 most typically retained it

until the end of the game (in 16.833 games out of 30 for the average

triad). This contradicted the expectation that Se would tend more often

than expected by chance to break the Opening coalition and form a new co-

alition between the weaker member of the opening coalition and the player

not included in that coalition. However, it was found that this type-

thesised event did occur with greater-than-chance frequency in cases in

which the opening coalition was broken.

Ss performed similarly after a second coalition was formed. Most
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often they retained the coalition, although the expectation was that they

would break it and form the only coalition not yet formed. Again, though,

we found that the expected event occurred with greater-tban-chance fre-

quency in games where the coalition w_as_ broken.

In analysing winnings of 83 under various conditions, we found first

that winnings for pluers with different power values did not vary accord-

ing to their competitive or cooperative tendencies. Variation had been

expected. However, winnings 21.2 vary according to the player's relation

to the Opening coalition. Highest average winnings went to Ss who en-

tered the opening coalition with the weaker of the two opponents. Next

highest winnings were gained by Be who coalesced with the stronger oppo-

nent, and lowest average winnings were made by Be left out of the opening

coalition. This result applied to players having any power value, though

the difference in winnings for coalescing with weak rather than strong

seemed especially great for players with a power value of 3.

Finally, the experiment showed that winnings were greatest for play-

ers having the highest power value, in cases where the relationship of

players to the opening coalition was similar and therefore not a factor

in determining winnings.

DISCUSSICN

Of the experiment's several expectations, some were confimed and

some were not. These will be examined in turn in this section.

Ehggctations confirmed. The rules and assumptions of the Vinacke-
 

Arkoff "coalitions" game were changed in the present study because the

assumption of temporary coalitions seemed more in line with peOple's ac-

tual handling of coalitions. The writer's purpose, however, was not
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merely to alter a model of behavior but also to suggest that the behavior

produced experimentally by the new model would be significantly different

from that found under the earlier model. Vinacke & Arkoff offered sup-

port for a belief suggested by Simel and Caplow that coalitions would

not only help weak players more than the strong, but would actually give

weaker players an overall advantage over their stronger Opponents. Vin-

acke & Arkoff found that the 3-2 coalition was the most popular coalition

in Type 5 games, which meant that the I; entered the fewest coalitions and

scored the fewest points.

In the present study, the data (lb-pothesis S) similarly showed that

players did better when the coalition they chose was with the weaker Op-

ponent. This meant that SeM have chosen to coalesce with the weak-

er opponent, and thus themost popular coalition_s_h_oal;_ghave been the one

between the 3 and 2.

But the data also showed (Hypotheses l-a, l-b) that players did not

play a they should have played. The typical 3 began his play with a co-

alition with the stronger rather than weaker opponent. He did not under-

stand that he could benefit most by hindering rather than helping the

stronger Opponent. Competitively-oriented Ss continued this preference

throughout the series of 30 games. Cooperatively-oriented Ss gave up

this preference and changed in the direction of favoring the weaker Op-

ponent, but even in later sets of games never adopted a clear-cut pref-

erence for the weaker Opponent.

Neither cooperative nor competitive Ss played ideally in the present

game, then, whereas the 8s of Vinacke & Arkoff did do so. Coalition

. formation here did not necessarily lead to the superiority of weak over
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strong. The weak were able to take the advantage, but did not do so.

There must be a difference, then, in treatment of coalitions which may be

retained or broken by individual choice rather than considered permanent

by necessity. These must be essentially different kinds of coalitions

inasmch as 8s ' behavior toward then followed different patterns.

We believe that the difference lies in the perceived attractiveness

of a coalition which may be formed with the stronger opponent at one

point in time and abandoned at another. The coalition is attractive be-

cause the player will move faster and approach the goal sooner. This is

a fallacious attractiveness because the game is won not by moving as fast

as possible but by staying ahead of other plqers. The achievement of

moving faster was. not correlated with the achievement of keeping ahead;

rather, the game was such that the former accomplishment tended to negate

the latter.

In the Vinacke &. Arkoff game the promise of fast gain was not at-

tractive because the finish of the game was determined by the-formed co-

alition. It was clear that the achievement Of some secondary purpose

. would not mg. the result. In the present experiment, players were not

so likely to see the fallacy because the gene's finish was not determined

by the opening decision. We conclude that weak players in the present

type of game will defeat the strong only when they have thought through

the problem accurately, and this task was not readily achieved. The rule

which needed to be learned is that the weak player must associate only

with other weak players in order to obtain the advantage.

Ebtpectations 222 confined. An unexpected result was the low number

. of games in which the opening coalition was broken. Possibly the idea
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that coalitions are unstable was inaccurate. Or else, as Ss' consents

suggested, there was a feature of the experimental game which counteract-

ed the tendency to instability. The expectation of instability assumed

a situation consisting of one game, and E had accordingly intended that

the experiment be perceived as a set of 30 replications of an event rath-

er than a single event consisting of a 30-game series. Replications were

necessary because we could not have collected sufficient data to make

statistical tests feasible if only one game had been played per triad,

nor could we have tested hypotheses concerning repeated experience with

the experimntal conditions.

It was important, however, to manipulate these conditions so that Ss

would tend to play each game solely for its own sake. Unfortunately, 313'

comments indicated that they perceived themelves to be playing a BO-game

series, and that they made may choices intended to cope with future

game as well as with the i-aediate game. As reported in Chapter III,

many 3s declined to break coalitions because Opponents might tend to

avoid them as partners in subsequent games. The chance of making greater

winnings in a given game by breaking a coalition was recognized, but this

was Offset by the chance of being denied entry into coalitions in subse-

quent games. Players were willing to take smaller earnings in given

games in order to maintain the chance for Obtaining steachr earnings in

subsequent games. E observed that several Ss who failed to show this

willirgness were discriminated against eventually.

The phenomenon Of I*unstable" coalitions thus was counteracted when

Ss had a series Of games to play. The concept of "unstable" coalitions

apparently is meaningful only when power is treated as important. The
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perception of a series produced what we described in Chapter III as non-

power strategies, whereas our theoretical expectations were based on an

assumption that Ss would use power strategies. In a single game power is

important; in a series of games power may be ignored when each player

uses each power an equal number of times. If all Ss had seen all games

as separate events, we believe that opening coalitions would nearly al-

ways have been broken. Since Ss tended to see the games as a unified

series, they often did not break coalitiom.

An experiment which intended to examine power as a determinant of

coalition formation thus inadvertently has demonstrated the effect of

non-power determinants. Ss regarded each other not only as Ms, 3's, and

2's, but also as persons with varying personality characteristics and

differing motivations . These views of opponents as unique individuals

may for some players have considerably diluted or even replaced the per-

ception of opponents as holders of certain powers. The implications of

this for the coalition formation process are pursued bolow in the section

on further theory and research.

Another unexpected result of the experiment occurred in the data

testing Hypotheses l-a and l-b. We have seen that the weak player, in

order to. win, needed to learn that he must associate only with other weak

players. The hypothesised differences between competitive and coopera-

tive Ss in'following this rule were expected not because we believed that

one group would see the rule more readily than the other but because

cooperative play would Just happen to be more similar than competitive

play to what the rule required. The rule would be learned eventually,

. and so it was further hypothesized that cooperative play would continue
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to fit it, while competitive play would change so as to fall in line

with it. Consequently, we are forced to try to explain why competitive

play never changed in the direction of the rule, and why cooperative play

started differently than expected.

It is significant to note, although the absolute positions of both

groups with respect to mean strength of opening coalitions were higher

than expected, that the relative positioning of the two groups confide

expectations. That is, Hypotheses l-a and l-b stated that competitive

groups would prefer stronger opening coalitions than cooperative groups,

in effect, and this was cmfimed. The problem was that bgt_h_ groups pre-

ferred stronger opening coalitions than hypothesized. Less competitive

play by the competitive groups might have led to the predicted regression

of mean strength, and less competitive play by the cooperative groups

might have led to the predicted tendency to choose weaker opponents in

all games.

A possible explanation is that each 5 was free to interpret the

game along a competitive-cooperative continuum according to his own pre-

vious emerience with such situations. Competition and cooperation are

relative term, and'Ss who were labeled "cooperative“ may in fact have

treated the game in quite a competitive way. One reason for expecting

this is that the game, even for those persons receiving cooperative in-

structions, was a highly competitive exercise involving the possibilities

of defeating opponents or being beaten by them, receiving a larger or

smaller share of prize money, and solving or not solving certain chal-

lenging problems. It was a more competitive game than that used by Vin-

. acke a Arkoff becanse 1+. required more complex decisions and did not
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allow Ss to perceive outcomes so readily. Another reason is that our Ss

were all males, persons who have relatively strong competitive interests

to begin with. We note, too, that the mean MMPI score for experimental

83 was about 5 points below the established norm for males, with a low

score indicating high male interests. These scores were obtained just

after the game was finished, and perhaps they differ from the norm as

they do because the experience was a strongly competitive one.

Ss with cOOperative instructions and cOOperative interests, however,

might still have had a greater relative tendency to play cooperatively,

and this may explain why they changed their preferences while competitive

groups did not.

Reguding Hypotheses l-a and l-b, we feel that the ability of the

experimental procedure to detect differences between competitive and co-

operative groups was not as strong as hoped for. The hypothesised dif-

ferences were based on power considerations, but so tended to use non-

power strategies because they perceived the experiment as a 30-game ser-

ies. With non-power strategies so popular, it is perhaps remarkable

that differences in the treatment of power by competitive and cOOperative

groups were found at all. Possibly the differences would have been

clearer if 8s had used power strategies predominantly.

Another experimental outcome requiring comment is the failure of

confirmation of Hypothesis )4. This can be explained as follows. In the

tests of Hypotheses l-a and l-bwe found no differences between competi-

tive and cooperative instructions groups, nor between competitive and

cooperative WIPI groups, in the mean strength of opening coalitions over

all 30 games (see Table 20). Hypothesis )4 was based on the assumption
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that specified differences would be found among these groups. In other

words, mpothesis h would follow directly from expected results which

unfortunately were not obtained. We should have stated the hypothesis

in such a way as to show that it was expected to apply only in conjunc-

tion with the occurrence of conditions which might fail to appear. If

the differences in choices of opening coalition partners suggested by

Hypotheses l-a and l-b had been greater, Hypothesis h would no doubt

have been confirmed.

FURTHER THEM AND RESEARCH

Coalitions will often be broken when the context (either rules of a

game or a ”real-life" situation) does not require that they be formed

permanently. Therefore further theory and research in the field of co-

alition formation should not retain the permanent coalitions model but

should assume that any coalition which is formed by agreement will prob-

ably last only as long as the basis for agreement lasts. Coalitions may

be described as stable or unstable depending on whether the basis for

agreement is likely to remain firm or to be dispelled. Even if stable

coalitions are assumed to be involved, the behavioral model should not

arbitrarily state that coalitions will remain permanent but should treat

stability as a characteristic which needs to be confirmed empirically.

The problem of the nature of competition and cooperation is involved

here. It appears that people who are oriented competitively don't easily

see that the best competitive strategy may involve cooperative tactics.

How are these two concepts to be distinguished in a game in which you

compete best by cooperating best? The meaning of "cooperation“ is

subtly changed here ; the player is cooperating superficially but his
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purpose toward his coalition partner is actually non-cooperative. The

disposition to compete leads to overt behaviors which have previously

been explained as acts of cooperation.

Further research might also take up the fact that people dealing

with temporary coalitions apparently cannot identify the best choice to

make. In the present study E's questions obtained statements of strategy

from Ss, but did not probe deeply enough to obtain explanations of strat-

egies. In further study it would be valuable to learn 38' am explana-

tions of why they chose to coalesce with the 1;. Could they defend their

decisions, and if so, how? Their answers would contribute to research

into the ways in which people perceive problems (e.g., research on sub-

jective probability, game theory).

Additional research may also be done into many variations of the

present emerimental situation. For example, it would be useful to exam-

ine triads containing two 83 with one kind of instructions, competitive

or cooperative, and one S with the other kind.

To test the hypotheses of the present study more validly, the pres-

ent stucw might be repeated by using a procedure which forced $3 to treat

each game as a separate event. One way of handling this would be to

award prizes for each game. This would mean that each game would be

worth winnim for itself, whereas in the present study a player might

have won 100 points in amr single game yet still have finished in last

place. The change in procedure could compel the S to treat the exper-

iment as a set of replications of an event rather than as one event con-

sisting of N connected games.

0n the other hand, perhaps models of coalition formation should be
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developed which account for a series of coalition events rather than a

single event. The present model was developed because we felt it to be

a better model of human activity, yet it still retained the assumption

that coalition formation must be carried out within the context of a

single game. As the results of this study have made clear, it is reason-

able to assume that much coalition behavior assumes that the given sit-

uation will be followed by others in the future. Factions of a political

party, for example, must consider coalitions at the 1961; convention, but

must also consider what effect this will have on their power in future

years. Caplow's theory of coalition formation does not account for this

kind of activity.

If and when theory involving a series of coalition events is devel-

oped,‘it would be interesting to contrast the situation of equal power

for all participants, which was the case in the present study, with a

series of games in which players do not have each power value an equal

number of times. How would the play of a person who is consistently

stronger contrast with the play of someone who is usually weaker?

The discussion earlier of power and non-power determinants suggests

a number of ideas for further research. On the one hand, it would be

useful to study power determinants exclusively, forcing So to deal with

each other only as h's, 3's, and 2's. A way to do this would be to sep-

arate Ss behind partitions, with Elmediating all of their interactions.

There could be no playing against the leader or siding with one opponent

against another if 83 never knew which opponent was which. They would

not know which opponent held which power value, nor which had made given

. moves in previous games. These procedural. changes would reduce the use
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of non-power strategies and increase the opportunity for E to investigate

a theory of power.

01 the other hand, we might also take the opposite view and acknowl-

edge that accurate models of coalition formation probably should incor-

porate non-power determinants. In fact, sons readers m argue that it

is the interaction among members of a triad which should be studied. In-

stead of separating Ss behind partitions, perhaps we should let them

interact as in the present study and have methods available for examining

this interaction critically.

Although the present experiment was designed to examine a theory of

power, it is clear that human beings see each other as more than posses-

sors of units of power. And it is true as well that the student of be-

havior should consider his subjects as possessors not only of power, but

of personalities, of motivations. A reader of an early draft of this

study stated, accurately, that the assumptions made here about behavior

provide a “mechanistic conception" of the interaction within triads.

Omitted are statements of expectations of coalition-forming behavior

based on such things as 53' tendencies to like or dislike their Opponents

in later games because of the nature of their interaction in earlier

games.

Subsequent research might profitably examine these personality and

motivational determinants of coalition formation. (be appropriate method

would be to perform an experiment similar to the present one, but with an

extenmd question session which would thoroughly explore Ss' reasons for

behavior. In addition, Se might be encouraged to discuss their interac-

tions with each other during their play, whereas in the present study we
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discouraged statements or comments except those necessary according to

the rules.

Not only should a study of personality determinants be carried out,

but also there should be an.examination of the way'in which these determp

inants interact with power determinants. For example, when both kinds of

determinants may possibly affect behavior, will one kind dominate the

other or will both control behavior to some degree? Is the player's perv

ception of'power or of personality affected by his perception of the

other?

For the conmnmication researcher, the findings of this study permit

inferences about the stability of groups to which a message is sent.

Stable groups offer a greater chance for predicting the way in which in-

formation will be circulated among group members . But the results of

this study suggest that some types of groups will change their internal

structures repeatedly. This means that individuals may‘be thrown in and

out of contact with each other, since those who join coalitions may no

longer associate with persons in some other sub-group. ‘Even if contact

is retained, the forming and breaking of coalitions could mean variations

in an individual's willingness to cooperate with another person. Group

models developed for communication research have generally represented

static, unchanging structures, but the present research suggests develop-

ment of models in which structm‘al variations are treated as independent

variables in the communication process.

In summary, the present study has contributed.new theory to the field

of coalition formation, has suggested new directions for theory to fol-

. low, and has suggested further research projects to be pursued.
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APPENDIX 1

This appendix presents data and statistical findings relating to

Hypotheses 1-a and l-b. As discussed in Chapter III, data was collected

from 36 triads arranged in a 3-factor analysis-of-variance design which

permitted numerous statistical tests. Since not all of the data and

tests pertained to the impotheses, only portions of the findings were

included in Chapter III. The means for all cells are reported in this

appendix in Table 20, and the analysis-of-variance test for the entire

set of data is reported in Table 21. The analysis in Table 21 is pat-

terned after Lindquist's (11.) Type III'design, with the ”games" factor

involving repeated measurements. The analysis is similar to that for the

Type I design reported in Table 2 3 details are discussed in Chapter II.

' In Table 20 all statistically significant findings are noted; sons

of these findings are taken from tests reported in Tables 3, u, and 21,

while others are taken from additional analysis-of-variance tests of the

data located in various sub-sections of the overall table. These ad-

ditional tests are of peripheral interest and are not reported here.

Table 20 reports that regression for all triads was significant but

was subject to interaction with MMPI and instructions. When separate

analyses were done for competitive and cooperative MMPI groups, regres-

sion was significant only for cooperative WI groups. However, this re-

gression interacted with instructions, and further tests indicated that

it applied only for cooperative MMPI groups which also had cooperative

instructions. A similar result occurred when separate analyses were
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TABLE 20.--Additiona1 data relating to Hypotheses 1-a and 1-b

 

 

 

Competitive Cooperative

Games Instructions Instructions Total

1-6 (1)6.3703 5-9hhh 6.1573

7-12 (1)6.2963 5.8703 6.0833

Competitive 13-18 (i)6.2778 5.81h8 (f) 6.0h62 (c)

MMPI 19-2h 6.0370 5.8889 5.9630

25.30 (1)6.h07h 5.81h8 6.1111

111 (1)6.2778(d)(g)(h) 5.8667(d)(g) 6.0722

b: -.0031 b: -.00h0 b: -.0036

1-6 6.0926 (1)6.5556 6.32h0

7-12 5.8889 6.2h08 6.06h8

Cooperative 13-18 5.7963 (a) 5.9259 (e)(f) 5.8610 (c)

HHPI 19-2h 5.8519 5.81h8 5.3333

25-30 5.9hhh 5.8519 5.8982

111 5.91h8(d)(h) 6.0778(d) 5.9963

b: -.0056 b: -.0306 (a) b: -.0181 (a)

1-6 6.2315 6.2500 6.2h08

Total 13-18 6.0370 (b) 5.870h (b) 5.9537

25-30 6.1759 5.8333 5.99 h

All 6.0963 5.9722 5.9657

b: -.00hh b: -.0173 (a) b: -.0108 (a)

(a) In each of these h sets of means there is significant regression

across sets of 6 games. However, in 3 of them the regression effect

is subject to interaction and cannot be generalized to all cases.

(b) These 2 groups of means are affected.by significant interaction be-

tween instructions and games.

(o) These 2 groups of means are affected by significant interaction be-

tween.MMPI and games.

(d) These h means are affected by significant interaction between

instructions and MMPI.

(e) These two groups of means are affected by significant interaction be-

tween instructions and games (cooperative MMPI only).

(f) These two groups of means are affected by significant interaction be-

tween MMPI and games (cooperative instructions only).

(g) These two means differ significantly.

2h; These two means differ significantly.

i Each of these six means is significantly greater than 6.0000.

NOTE: In each of the h cells showing instructions x MMPI, each mean is

computed from one response from each of 9 triads. Four sets of 9

triads each are used, giving 180 observations in all.



97

TABLE 21.--Analysis of data reported in Table 20

 

sme 8.80 df M.S. F F.22 F.975 F.995

Between 53 21.8061 35

Instructions (I) .6928 l .6928 1.29 h.15

MMPI (M) .2593 1 .2593 .h8 h.15

I x 14 3.7075 1 3.7075 6.92 5.53 9.10

error (b) 17.1h65 32 .5358

within 33 22.7828 1hh

Regression 1.5163 1 1.5163 11.80 9.10

Departure 1.0081 3 .3360 2.3h 2.70

G x.I .7061 h

Regression .5h60 l .5h60 h.25 h.15 5.57

Departure .1601 3 .053h .37 2.70

er M .8611 h

Regression .6882 1 .6882 5.36 h,15 5.57

Daparture .1729 3 .0576 .110 2.70

G x I xiM .8127 h

RegreSSim 0,4682 1 eh682 3 e6h 1.1.15

Departure .3hh5 3 .llh8 .80 2.70

error (w) 17.8785 128 .1397

Regression h.1120 32 .1285

Departure 13.7665 96 .1h3h

 

Total 1:11.58st 179

done for competitive and cooperative instructions groups. Significant

regression.was found only for cOOperative instructions groups; further,

within these groups significant regression was found only for those which

were cooperative MMPI groups. Thus the significant regression reported

in.Tables 20'and 21 was found to be restricted to triads which were

cooperative in both.MMPI and.instructions.



APPENDIX 2

This appendix presents data and statistical tests relating to Hy-

pothesis 3. This material was not included in Chapter III because it

was collected from so few games. It involved only 391 games played by

3b triads, out of 1080 games played by 36 triads.

Analysis was similar to that for Hypothesis 2, except that the ex-

pected values varied from triad to triad. Each event expected should

have occurred in one-fourth ofthe games by chance, but the 31; triads

. contributed different numbers of games to the analysis. Accordingly,

the appropriate data involved each triad's obtained and expected fre-

quencies for given events. The difference between these figures was

computed, and a t test then was used to examine whether the mean of these

differences was significantly different from zero. The four possible

events were examined separately, using four 3 tests.

Table 22 shows the results. The first three possibilities occurred

with less than chance frequency, and the fourth occurred with greater

than chance frequency. The tests were two-tailed, with an .05 confidence

level. They reject the hypothesis.

As for Hypothesis 2, however, we may ask about the relative fre-

quencies of events in cases where same; subsequent event did happen after

the formation of the second coalition. The above analyses do not suggest

an answer, but additional tests can be done for the 120 cases (in 27

triads) where some subsequent event happened.
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TABLE 22.--Analyses for Hypothesis 3

 

 

Mean of

Differences

Mean of mean of (Obtained

Obtained Expected minus

Event Figgrss Figurgs Expected) t

Hypothesized 2.1h7 2.875 - .728 -2.23

coalition

First .29h 2.875 -2.581 -10.51

7 coalition

No coalition 1.088 2.875 -1.787 -7.91

No event 7.971 2.875 5.096 11.06

“.975 ”.995 ‘.9995

£33 at) $33 or; $33 or)

2.03 ' 2.73 3.62

Hypothesized 2.70h 1.h82 1.222 2.15

coalition

mat 0371 101882 ”10111 "1092

coalition

No 6031113101! 10371 101182 - all]. "' 023

“.975 1".995

(26 df) (26 df)

2.06 2.78

This restricted analysis is also reported in.Table 22. The hypo-

thesized coalition occurred.with greater than chance frequency. The

other events did not. This result implies indirectly that the hypo-

thesised coalition occurred.more often than the other possibilities, in

cases where some subsequent event occurred following formation of the

second.coalition.
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