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ABSTRACT

A TEST OF A STOCHASTIC MODEL OF COALITION
FORMATION UNDER TWO CONDITIONS
OF REWARD STRUCTURE

by Robert K. Shelly

The study of coalition formation in small,
structured groups has received growing attention in recent
research in social psychology. The work reported here was
designed with a two-fold purpose: (1) to continue the
development of a stochastic model of the process initiated
by Shelly and Phillips (1966), and (2) to test for the
operation of the parity norm using two payoff conditilons.
In developing the model a distinction was drawn between
forced and non-forced coalition situations. A test of the
model with data reported for a forced coalition situation
(Chertkoff, 1966) showed no difference between the predic-
tions of the model and the data. However, an attempt to
apply the model in a non-forced coalition situation was
unsuccessful because of insufficient information reported
by the experimenter (Vinacke and Arkoff, 1957 and Vinacke,
1959). An experiment was designed to test the model in
the non-forced situation. A secondary concern of the
experiment was a test of reports in the research literature
that the share of the reward gained by coalition partners
in negotiation was correlated with the resource or power

weights of the parties involved.



Robert K. Shelly

A reformulation of the model based on the evidence
of dependence in the contact process was attempted. When
mean trial to coalition was employed as the parameter of
the model, in three of the four conditions the model's
predictions were significantly different from the observed
distribution of coalitions. When the parameter was
adjusted so the predicted and observed occurrence of no-
coalitions was nearly equal, in only one of the conditions
did the model produce predictions significantly different

from the observed results.
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INTRODUCTION

The purpose of the research which 1s reported here 1is
the attainment of a greater understanding of the factors
which influence alliances in small, structured groups.

The study of such alliances or coalitions, as they are
referred to in the literature, has proceeded in two con-
ceptually distinct frames of reference. First, coalition
formation was investigated as a process which developed
among members of a small group. More recently the focus of
the research has been on the final outcome of this process.
The model developed here is an attempt to integrate the two
methods of study by using the observations of the process
to predict the final distribution of coalitions.

An understanding of what constitutes a cocalition
situation 1s crucial to any account of the process by which
coalitions form. Gamsonl defines coalition as ". . . the
joint use of resources to determine the outcome of al
decision in certain specified situations." Implied in
this definition is a task orientation which 1s competitive
in nature and a differential allocation of resources among

the 1individuals in the situation. As an example, suppose

lWilliam A. Gamson, "Experimental Studies of Coalition
Formation," Advances in Experimental Social Psychology, ed.
L. Berkowitz (New York: Academic Press, 1964), I, 82.
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three units are interested in controlling the rewarding of
a prize. Each unit controls a share of the decision making
power (less than) fifty-one per cent of the total. Were
unanimity required, the task would be a cooperative one

and the necessity for joint action by a subset of the group
would be obviated as would the importance of the structural
hierarchy. If unanimity is not required, then the task is
competitive in that a subset of the group can control the
decision by majority action, and the differential hierarchy
becomes a salient feature of the situation.

Two experimental paradigms have been employed to study
coalition behavior in small groups. The parchisi paradigm
has involved the assignment of resource weights to the
various individuals and the playing of a board game similar
to parchisi. The subjects advance tokens differently along
a board toward a goal by multiplying the value of a die,
rolled by the experimenter, by their resource weights. The
forming of coalitions allows two players to move together,
adding their accumulated spaces and resource weights. This
may be regarded as a non-forced situation, in that a winner
is determined by the resource structure even if no coalition
results during the play of the game. In the political con-
vention paradigm the subjects are assigned a resource
weight; e.g., a certain number of votes, told that a cer-
tain number of votes 1is necessary to win the nomination at

stake, and encouraged to form a coalition to secure the



necessary number. This latter paradigm is a forced
coalition situation in that a coalition is necessary for
a winner to be determined. Henceforth, the two different
paradigms will be referred to as the forced coalition
paradigm and the non-forced coalition paradigm.

Several distinct conclusions have emerged from the
research conducted in both situations. Generally, divi-
sion of the payoff for winning the game tends to be cor-
related with the assigned resource weight held at the
beginning of the game. Noted by Gamson2 as the parity
norm, this finding is very close to Homans' description
of distributive justice; ". . . 1if one 1s 'better' than
another in his investments, he should also be 'better'
than the other in the reward he gets for it . . ."3 To
pursue Homans' point further would lead us too far afield,
for his development of reward and investment are too
sketchy to allow application of the concept 1n coalition
situations involving a small number of units. It is
sufficient to note that individuals may expect that others
will demand a share of the reward proportionate to their
resource position. Although an individual may not feel
that he 1is governed by such a norm, he may still feel that

others will behave according to it.u

2

3George C. Homans, Social Behavior: Its Elementary
Forms (New York: Harcourt, Brace and World), p. 245.

Ibid., pp. 87-88.

uGamson, op. cit., p. 88.



One experimental exception to the parity norm noted
above 1s that females in face-to-face contact tend to
restructure the game. Dignified as anticompetitive theory,
studies using females show that the subjects redefine the
sltuation to be a cooperative task and play the game so as
to preserve soclally acceptable styles of behavior'.5 In
addition to anticompetitive theory two other theories of
coalition formation have been developed. The development
of minimum resource theory was begun by Caplow6 in an
attempt to explain behavior in asymmetric power distribu-

tions, and carried further by Gamson7

with the development
of minimum winning coalition theory. The predictions of
coalitions formed on the basis of the assigned resources
have generally been upheld by the research literature.

The alternative to minimum resource theory is the minimum
power theory which is based on the work of Shapley.8 The
major prediction of this approach, that in a triad all
coalitions are equally likely, has not been generally

supported. A fuller development of the various theories

and relevant research reports will be undertaken below.

5See Appendix B for a detailled discussion of this
phenomenon.

6Theodore Caplow, "A Theory of Coalitions in the
Triad," American Sociological Review, 21 (1956), 489-493.

7William A. Gamson, "A Theory of Coalition Formation,"
American Sociological Review, 26 (1961), 373-382.

8L. S. Shapley, "A Value for N-Person Games," Annals
of Mathematics Studies, 28 (1953) 307-317.




Caplow's

RELEVANT RESEARCH AND THEORY

9 theoretical formulation was the first

attempt to delineate initial group structures and the

occurrence of coalitions within them. The theory 1is

based on the following four assumptlons:

l.

Members of a triad may differ in strength.

A stronger member can control a weaker member,
and will seek to do so.

Each member of the triad seeks control over the
others. Control over two others 1s preferred
to control over one other. Control over one
other 1s preferred to control over none.
Strength is additive. The strength of a
coalition 1is equal to the sum of the strength
of 1ts two members.

The formation of coalitions takes place in an
exlsting triadic situation, so that there 1s a
pre-coalition condition in every triad. Any
attempt by a stronger member to coerce a weaker
member into joining a non-advantageous coalition
will provoke the formation of an advantageous

coalition to oppose the coercion.

9Caplow, op. cit.; and Theodore Caplow, "Further
Developments of a Theory of Coalitions in the Triad,"
American Journal of Sociology, 64 (1959) 488-493.
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Predictions for eight theoretical power distributions in the

triad are developed as follows:

Type Structure of Group Predicted Coalitions
Type I A=B=_C [AB] = [AC] = [BC]
Type II A >B, B=2C, A < (B+C) [BC] > [AB] = [AC]
Type III A <B,B=C [AB] = [AC] > [BC]
Type IV A > (B+C), B =C L]

Type V A >B >C, A < (B+C) [(AB], [BC]

Type VI A >B>C, A > (B+C) [ 1%

Type VII A >B >C, A = (B+C) [AB] or [AC]

Type VIII A = (B+C), B = C [AB] or [AC]

*

The systems of brackets have been used to denote
coalitions throughout thils paper. Empty brackets designate
no coalition. Only the continuous reward situation is con-
sidered here.

While each of these distributions, or types, 1s considered
by Caplow and many subsequent experimenters to be a coali-
tion situation, the Type IV and Type VI are not true coalil-
tion situations according to the definitions we have adopted

from Gamson because in them no jJoint use of resources affects

the structurally determined outcome. They are termed by
Gamson "dictator situations" and we will ignore them, as he
did.

Three types of experimental situations are also
distinguished by Caplow. Based on the distribution of

rewards in the situation these are: (1) the continuous,



in which the object is to control the rewards for the
entire situation; (2) the episodic, in which control is
sought over episodic distributions; and (3) the terminal,
in which a single redistribution 1s the object. The
theory which Caplow developed was based primarily on
structural influence patterns within the triad. The
formulation presented in the present paper 1is based on
expectancies derived from the structural pattern. While
these theories differ on this polnt, the predictions from
either are essentially the same.

Vinacke and Arkoff,lo

employed the parchisi paradigm
and an eplsodic reward structure to test the theoretical
formulations of Caplow. The evidence supports Caplow's
predictions in all but the Type IV and Type VI situations.
In these latter conditions of the game a significant
number of subjects formed coalitions even though they
derived 1little or no benefit from the coalition. An
explanation of this finding may be based on the fact that
subjects played under all six resource distributions, and
hence, "learned" that coalitions had some intrinsic value,
even though they derived no direct benefits in the situa-
tion. An analysis of the distribution of rewards indicated

that subjects bargained on the basis of their initial

resource weights, and rewards tended to be correlated with

lOw. Edgar Vinacke and Abe Arkoff, "An Experimental
Study of Coalitions in the Triad," American Sociological
Review, 22 (1957), 406-U1L.




the resource distribution. The conclusion was that subjects
formed their agreements on the basis of their initial per-
ceptions of the resource distribution. While low, the cor-
relation lends support to the contention that a justice or
parity norm is operating in the coalition situation.

Chaney and Vinacke11 report on some personality oriented
variables and arrive at the conclusion that the probability
of a coalition being formed is an inverse function of the
power of the potentlial members, adding weight to the argu-
ment for a parity norm in a coalition situation.

Stryker and Psathas12 investigated the behavior of
subjects when the weak man in a Type II situatiocn varied in
perceived strength over plays of the game. Thelr results
tend to support the contentions of Caplow, particularly in
that divisions of reward increased in favor of the weak
man as his perceived strength increased. Unfortunately,
they would not allow some coalitions to form and replayed
games to force the formations of those which were allowed.
This complication of their design forces us to question

the generalization of their findings beyond the given

situation.

llMarilyn V. Chaney and W. Edgar Vinacke, "Achieve-
ment and Nuturance in Triads Varying in Power Distribution,"
Journal of Abnormal and Social Psychology, 60 (1960), 175-
131.

12Sheldon Stryker and George Psathas, "Research on
Coalitions in the Triad: Findings, Problems, and Strategy,"
American Sociological Review, 26 (1961) 565-572.
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Gamson in a pair of articles describes a third
theory of coalition formation based on the concept of per-
ceived power relationships. From four explicit assumptions
(an initial distribution of resources, a payoff for each
condition, non-utilitarian strategy preferences, and an
effective decision point) and an implicit payoff maximiza-
tion principle, he deduces that people tend to favor the
cheapest winning coalition. The distribution of the pay-
off 1s based on the initial resource distribution of the
coalition, a point in favor of perceived power relation-
ships. An empirical test of the theory using five-man
groups 1in a political convention paradigm generally
supported the theory. The formulation of the cheapest
winning coalition theory appears to provide a method for
analyzing groups of size greater than three, as well as
lending support to the parity hypothesis.

Psathas and Strykerlu in a replication of their
earlier work, designed to overcome the major shortcomings
of it, attempted to gain a fuller understanding of the
process by which subjects arrive at thelr decislons regard-

ing the coalition partner and the division of rewards. The

subjects were screened from one another and required to

13Gamson, op. cit.; and William A. Gamson, "An Experi-
mental Test of a Theory of Coalition Formation," American
Sociological Review, 26 (1961), 565-572.

luGeorge Psathas and Sheldon Stryker, "Bargaining
Behavior and Orientation in Coalition Formation," Sociometry,
28 (1965), 1l24-144,
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communicate by means of paper and pencil offers of partner
choice and the proposed distribution of rewards. The
findings in the replication did not lead to any greater
understanding of the mode of decision because the number
of subjects was too small to analyze. In an attempt to
rectify this problem they simulated the experimental situa-
tion in a questilonnaire which was completed by a group of
students similar to those in the actual experiment. The
results of the experiment tend to support the perceived
power theories and the parity norm, particularly 1n the
case of those individuals who hold high resources. This
perception by the strong man carries over 1n hils style of
play to influence the behavior of the weak man.
Chertkoff15 performed an experiment in which the
probability on the success of a cocalition formed was varied.
The political convention paradigm was used, and the prob-
ability of the final candidate's success was varied. The
subjects were separated from one another and required to
communicate by means of paper and pencil offers. By
increasing the probability of success of the coalition
partner, he was able to make the top man the deslred coali-
tion partner. An interesting finding noted 1n this report
i1s that when subjects are first required to make reciprocal

choices and subsequently bargain to solidify the relatlionship,

157erome M. Chertkoff, "The Effects of Probabllity of
Future Success on Coalition Formation," Journal of Experi-
mental Social Psychology, 2 (1966), 265-277.
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results show that no agreements resulted in only a small
proportion of cases.

From the above discussion, it appears that minimum
resource theory is the most viable in a coalition situation.
However, minimum resource theory has been attacked on the
grounds that it is an artifact of the experimental situa-
tion. The alternative, termed minimum power, was first
explicitly stated by Shapley.16 In his discussilon, Shapely
argues that power 1s a function of the number of times that
an individual can join an existing coalition and, by his
joining, make the coalition a winning one. In the triad,
each of the players possesses one third of the power under
this formulation, if the game 1s not one in which a
dictator 1is involved. Under these conditions, any coalition
is equally likely 1n a triadic game.

Evidence for minimum power theory has been slight.
Kelley and Arrowood17 argue that subjects 1n a coalition
game tend to perceive power differences when in fact none
exist, pointing to the Vinacke and Arkoff study as an
example of the influence of irrelevant aspects on the
experimental situation. Giving the subjects additional
information tends to wash out the perceptions of power

which are necessary to support Caplow's predictions.

16shapley, op. cit.

17Harold H. Kelley and A. J. Arrowood, "Coalitions in
the Triad: Critique and Experiment," Soclometry, 23 (1960),
231-244,
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Kelley and Arrowood suggest that giving each individual
real power commensurate with what he appears to have induces
the predicted effect on coalitions and that this effect
increases with repeated plays of the game.

Vinacke, Crowell, Dien, and Youngl8 in an attempt to
implement the suggestions of Kelley and Arrowood used
learning sessions and information giving situations in the
parchisi paradigm. The findings of this experiment were
three in number and are particularly important for our
problem. Initially, for subjects who were informed of the
objective power distribution, there was no shift toward
equal incidence of coalitions. This was qualified by the
fact that those subjects who understood the information
most did tend to form coalitions according to the predic-
tions of minimum power theory. There was no evidence that
differences in abliity to form coalltions existed between
the subjects in the various conditions. It . was also shown
that the chief effect of the information condition was to
increase motivation to win. Coupled with the results from
earlier experiments, the problem of information seems to
be open to question.

The work of Chertkoff, coupled with earlier findings,
leads to the view that subjects, when either face-to-face

or non face-to-face contact is involved, pay attention to

l8w. Edgar Vinacke, Doris C. Crowell, Dora Dien, and
Vera Young, "The Effects of Information about Strategy on a
Three-Person Game," Behavioral Science, 11 (1966), 180-189.
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the resource structure imposed on the group. Of the various
theories of coalition formation advanced above, minimum
resource theory, minimum power theory, and anticompetlitive
theory, minimum resource theory seems most applicable in

situations involving small groups of males.



THE MODEL

In an attempt to further explicate the coalition
process, Shelly and Phillipsl9 developed a model which
treats the process as belng logically separable 1nto two
distinct, temporally disjoint phases: (1) the contact
process, in which communications are established and
initial offers of conditions of alliance made, and (2)
the bargalning process 1in which agreement 1s reached on
the final conditions of joint action. As presently
developed, the model focuses only on the contact process

in triads.

Definitions

1. In the case of experimentally imposed trials,
an explicit trial 1s the unit within which each
individual makes one choice, elther to contact
or not to contact one of the others.

2. In the case where trials are not imposed, the
concept of implicit trial may be applied with
the same criteria for trial as in the explicit

trials situation.

19Robert Shelly and James L. Phillips, "Social Contact
Model for Coalition Formation," Human Learning Research
Institute, Report #6, September 1966.

14
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Assumption I

Reciprocal contact between individuals must be
established for a coalition to occur. In an explicit
trials situation, thls occurs within the same trial unit.
In an implicit trials situation, such contact may occur
across trial units. In this case, trials may be assumed
to be a continuous random variable for the purposes of

evaluating the model.

Assumption II

The bargaining process, which determines the terms
under which the coalition is formed, 1s considered to be
deterministically completed 1f I 1s fulfilled.

Taking the conditions specified above, i1t 1s possible
to express the probabllities of the contact process if we
assume that each trial i1s independent of the others. We
denote the probability that A contacts B as P (AB) and
similarly for the other five possible one-way contacts,.
Since each of these probabilities is assumed to be 1nde-
pendent of every other and the probability of a coalition
s based on a reciprocal contact, the probability of a
coalition between A and B 1s the product of A contactilng
B, and B contacting A; e.g., P{AB} = P (AB) -+ (BA). In like
manner, the probabilities P {AC} and P {BC} may be derived.
From the above, the probability of no ccalition, P {__}, is
equal to 1 - (P {AB} + P {AC} + P {BC}). Since the forma-

tion of a coalition determlines the end of the game, 1t is
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possible to develop a "tree" of the probabilities for a
finite number of trials. (For simplicity we shall be con-

cerned only with one of the possible conditions and denote

it as P, =P {AB}, where P, =P {AC}, P3 = P {BC}, and

q =P {__}.) Since the game is deterministic after a
coalition has been formed, Sl’ 82, and S3 are absorbing
states.

From the assumption of independent trials, we may express
the probability of the ith coalition forming by the rth trial

as.:

This is just the sum of a geometric series which has the

solution

r
i Py (1 -gq ).
ri l -aq
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Although this may appear to be trivial, in that P P

i* "ri?
q, and r are estimated from data, it should be noted that
the predictive value of the model may be tested by
allowing one of the parameters to vary and taking the
others as fixed by the data estimates.

Although the model developed above was reportedzo
before the publication by Chertkoff of his revision of
Caplow's theory, it may be viewed as an extension of his
revision. Chertkoff notes that for the trladic situation
the Caplow theory is adequate for all of the conditions
except the case where A>B>C and A<(B+C). Caplow predicts
that AC and BC coalitions are equally likely while results
have shown the followlng rank ordering in the formation of
coalitions: BC, AC, AB. Chertkoff points out that Caplow
assumes that coalitions are equally lilkely 1f choices are
reclprocated. Carefully analyzing each position 1n the
hierarchy, Chertkoff points out that for Caplow's control
assumption to hold B would have no preference for A as a

coalition partner. Chertkoff then arbitrarily asslgns the

following probabilities to the various contact probabilities:

P(AB) P(AC) = P(CB) = P(CA) = .50, P(BA) = .00, and

P(BC)

1.00. Using these probabilities and assuming that
an infinite number of trials 1is possible, he arrives at the
conclusion that BC coalitions will occur twice as frequently

as AC and that the incidence of no coalitlon approaches zero.

Ibid.
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Comparing his predictions with data from several articles,
for the first game of a sequence only, Chertkoff reports
no significant difference.

In considering Chertkoff's discussion, two poilnts
must be raised with respect to his assumptions. He assumes
that the forced and non-forced coalition situations present
only minor differences in strategy to the subjects. While
this may seem a minor point, i1t should be remembered that
a forced situation 1is indeed subject to an infinite trials
interpretation, while a non-forced situation is subject to
a restriction of finite trials in an experimental setting.
The second point refers to his assignment of contact prob-
abilities. When actual contact data from Chertkoff's
earlier article are used to predict the distribution of
coalitions, the model explicated in this paper 1is identical
to Chertkoff's and a close fit to the data 1s achieved

(see Table 1).

TABLE 1.--Fit of model for condition 1 of Chertkoff,* 1966.

Predicted Observed
AB 1.20 1
AC 6.96 9
BC 15.84 . 14
X° = .345 d.f. = 2

*
Since this 1is a forced coalition situation, r » «
and qF » 0. Hence Py

P = ———

ri ~ 1-q



EVIDENCE RELATED TO THE MODEL

Chertkof‘f21 reports data from which 1t 1s possible to
generate initial contact probabilities for use in a direct
test of the model. When compared with the distribution of
coalitions which he reports, the predictions of the model
are not significantly different from the distribution of
coalitions reported for his first condition of play.

The other conditions reported by Chertkoff were not
included in the tests of the model because of the possible
confounding effects of varying the probabllity of future
success. While this 1s questionable, it should be pointed
out that variables which are extraneous to the coalition
formation process are not of concern in the present paper.

A direct test of the model using initlation data
reported by Vinacke and Arkoff22 is impossible because
they report data only for the initiator, but information
on both the initiator and the recipient 1s necessary to
generate contact probabilities. We used a numerical esti-
mation procedure to generate the various contact probabili-

ties for the data reported by Vinacke and Arkoff. The

close approximations to the observed distribution of

2Lehertkoff, op. cit., p. 269.

22Vinacke and Arkoff, op. cit., p. 410.

19
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coalitions yielded by thls procedure indicated that these
probabilities were reasonable estimates of the proportional
breakdown of contacts. It should be noted that these are
not estimates of actual contact probabilities, but estimates
of the proportion of contacts which any initiator attempts
with a reclpient. All proportions were in the range of

.20 to .80, and all contacts were assumed to be simul-
taneous. Table 2 presents the results of the test of the

model using these estimated proportions.

TABLE 2.--Fit of the model with Vinacke and Arkoff, 1957.%

Type I Type II Type III Type IV Type V Type VI

38.16  16.92  24.39 13.23 8.6 7.83
e 33 13 24 11 9 9
16.83  16.92  42.66 7.38  19.35 14,04
o 12 40 7 20 13
25.29  55.26  12.15 7.38  60.21 7.33
o 30 6l 15 7 59 8
9.72 .90 10.80  62.01 1.80 60.30 .
10 1 11 62 2 60
X°  1.584  3.779 L8442 4148 0833 .2568

*
Predicted above, observed below.



21

An extension of a theoretical argument for the
derivation of contact probabilities discussed by Shelly

and Phillips®>

considers the experimental paradigm employed
by Vinacke as a three-choice situation. This approach to
the problem of deriving contact probabilities, however,
leads to problems in assessing a constructed parameter.

The model, when applied to a forced coalition situa-
tion in which contacts were simultaneous, predicts very well
the outcomes of the experiments. Shelly and Phillips in
attempting to apply it to a non-forced coalition situation,
treat it as a forced coalition situation with the estimated
proportion of contacts directed to individual positions
used as the contact probabilities. The experiment related
below was speciflically designed to test the model using

empirical contact probabilities in a three choice situation

(non-forced).

23Shelly and Phillips, op. cit.






DESIGN OF THE EXPERIMENT

The primary concern of the experiment is a further
test of the model, based on discrete trials data. The fit
to the Chertkoff data, using the empirical contact prob-
abilities which Chertkoff reported for his first trial
was encouraging. However, the model was generally rejected
when the data of Vinacke and Arkoff were used.2u Several
reasons for this may be advanced. The fact that the sub-
jects 1n the Vinacke experiments played several games and
hence may have been instrumentally conditioned to regard a
coalition as deslirable probably had an effect on the outcome
of all games after the first. The methods of calculating
the contact probabilities may be incorrect and contributing
to the poor fit. The face-to-face nature of the Vlinacke and
Arkoff experiment might have influenced the style of play.

In an attempt to eliminate some of these factors and
gain a fuller understanding of the actual contact process,
two of the six standard power distributions were investi-
gated. The Type III (3-2-2) and Type V (4-3-2) situatilons
were selected by a process of elimination in which Types
IV and VI were eliminated as dictator situations, Type I as
of no concern because a differential in the payoff structure

could not be achieved, and Type II as redundant of the

2uShelly and Phillips, op. cit.

22
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Type III situation. A non face-to-face situation was con-
structed so as to reduce the possibly extraneous effects
resulting from personality and appearance differences
between the subjects. Subjects played only two games,

one under each resource structure with type of reward held
constant, to allow a close examination of the effects of
experience in the situation. Finally, a discrete trials
record of all contacts was kept to allow a test of the
model with empirical contact probabillities in a non-forced
coalition situation.

Subjects communicated with one another in a non face-
to-face situation by means of a series of lights and
switches which acted as message devices. A trial was over
when each subject elected to play alone for a trial, which
was defined as no contact, or sent a message to another
person in the group by pulling one of the switches on a
display panel. At .the end of each trial, subjects saw on
their display panel, by means of the lights, the cholces
of the other subjects. If a light on their display was on,
they had been contacted by that person; if it was not on,
they had not been contacted by the person in that position.
Trial by trial, who-to-whom matrices were recorded for each
of the sessions giving information on the intermediate
choices of the subjects (pre-coalition trials) and the

trial on which the coalition was formed.
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To adapt the parchisi game to the experiment, game
boards were constructed which allowed the experimenter to
control the moves of the various players in accordance
with the distribution of resources. The game boards were
designed so that the experimenter controlled three tokens,
each one representing a player, by means of a master unit,.
The transformation from the experimenter's board to the
subjects' was accomplished by means of servo-transformers.
The number of spaces each subject's token moved on any
trial was fixed by the power distribution. Subjects were
thus able to observe thelr own position relative to the
position of their "opponents." If a subject's welght was
3, his token moved 3 spaces on each move or trial (see
Appendix A for instructions).

Since verbal or written communicatlons were not
allowed during the course of the experliment, reciprocal
cholces constitute coalition agreements when they occurred
within the same trial. This fact was communicated to the
subjects, along with a set of payoffs for each possible
coalition in the particular resource distribution. A total
of one hundred points was awarded to the winner(s) of each
game and ten trials were allowed in each game. Each group
of subjects played two games, one under each of the resource
distributions. If no coalition had occurred by the end of
ten trials, the subjects were told that the points would be
distributed to the man who held the highest value 1n the

original distribution.
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Half of the triads were told in the instructions
that the polnts were to be split equally between the
coalition partners, no matter what coalition occurred.

The other half of the triads were given a card that dis-
played a reward split based on the parity norm.

Subjects were recruited from introductory psychology
classes and randomly assigned to one of the eight con-
ditions of play. Each condition represents one cell of a
2 X 2 x 2 design generated from the two resource distribu-
tions, the two reward conditions, and the sequence of the
game., After completing the first game, subjects played a
second in which the reward condition was held constant and
the resource distribution changed. A total of forty triads
participated. No control for sex of player was 1introduced

25 showed no

because research by Phillips, Nitz, and Shelly
differences 1n style of play for males and females 1in a

non face-to-face game situation similar to the present one.

25James L. Phillips, Lawrence H. Nitz, and Robert
Shelly, "A Note on Sex Differences in a Competitive Task,"
Human Learning Research Institute, 1966. (Mimeographed.)



HYPOTHESES

In addition to the questions raised by the formula-
tion of the model, a set of fairly explicit hypotheses may
be developed frcm the points raised above. From the
results of applying the model to Chertkoff's data, the
hypothesis that the model will give a good fit to the
empirical distribution of coalitions 1f actual contact
probabllities are avallable 1s a tenable one. If.the
parity norm, as explicated above, 1s indeed a major factor
in the formation of coalitions, subjects in the parity
condition will behave in accordance with previous results
in forming their coalitions, and subjects 1in the even-split
condition will behave in accordance with minimum-power
theory, that is all coalitions will occur with equal fre-
quency. From the point raised by Kelley and Arrowood
regarding learning in coalition situations 1t is possible
to formulate the hypothesis that subjects will learn early
in the series of games that any coalition is a winning one

and hence all coalitions will become equally likely.
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RESULTS

The results of the experiment are contradictory with
respect to the model. The parity condition gives support
to the model in the 4-3-2 distribution, but not in the 3-2-2
distribution; support for the model is found in the equal
condition in the 3-2-2 distribution, but not in the 4-3-2
distribution. Table 3 presents the model fit using contact
probabilities based on all trials; r was set equal to ten,
the number of specified possible trials. No distinction 1s
made between games occurring in the first and second half
of the experiment. This collapsing was carried out to
increase the number of observations per cell and hence
ralse the expected frequencies to reasonable values for the
purposes of analysis.

Table 4 presents the who-to-whom matrices across the
first and second game for all trials. Visual inspection
of the various positions reveals a definite position effect.
In all but the 3-2-2 parity condition, the top man has a
higher probability of no-contact than the other positions,
and generally an interpretation based on Caplow's structural
model, as opposed to an interpretation based on the parity
norm, 1s 1in order. If the parity norm had been supported,
the contacts in the equal reward conditlon would have been
approximately equal. No other syst<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>